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Background and Purpose 

Vermont is known for its beautiful forests and agricultural lands, mountain streams and scenic 
landscapes. This is the Green Mountain State, where residents claim a love of rural places and 
where visitors come to ski, hunt, hike, and enjoy the scenery. Our landscape drives our economy 
and is largely what makes our state so special.  

Surveys support these claims. Across the nation, only Alaska outranked Vermont for 
participation in wildlife-related recreation—fishing, hunting, or wildlife watching—in a 2011 
survey (US Dept. of Interior). In the same survey, Vermont ranked first for wildlife watching 
activities, with 53 percent of residents participating—over half our population—and it was 
estimated that more than $704 million was spent in Vermont on fish-and-wildlife-based 
recreation. In 2015, a public attitude survey found that 83% of respondents agree that land use 
and development should be restricted to protect fish and wildlife and that 81% would like to see 
wildlife habitat protected even if it reduces the land use options of some landowners and 
developers (Duda et al). In Vermont, we like our wildlife and we want to see their continued 
presence on the landscape.  

With over 80% of the state’s land in private ownership and the majority of land use and 
development decisions made at the local or regional level, the protection of Vermont’s species, 
habitats, and ecological processes is firmly in the hands of landowners, municipal governments, 
and regional planning groups. At the same time, municipal planners must balance these wildlife 
needs with countless other goals, and prioritization of such diverse needs can be tricky. 

The Merriam-Webster Online Dictionary defines conservation as “the careful preservation 
and protection of something, especially planned management of a natural resource to 

prevent exploitation, destruction, or neglect.” In this guide, we keep our use of the word 
broad, including any strategy that can aid in the protection or thoughtful use of the natural 

landscape to maintain or enhance its healthy condition. 
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This guide was created to support municipal planners in achieving their goals for protecting 
wildlife habitats within town boundaries. In it, we share resources developed and lessons learned 
by many agencies and organizations throughout Vermont, combining background information 
about our natural landscape, natural resources maps tailored to individual towns, and a step-by-
step strategy for prioritizing ecological needs alongside diverse other goals. For those wishing to 
dig deeper, we have provided links to 
additional resources you may find helpful. Our 
goal is to provide planners with the knowledge 
and tools necessary to make wildlife-related 
planning decisions in their own towns or 
regions. If a community can identify and 
conserve the most important wildlife resources 
on its own landscape, it will also achieve goals 
set forth in Vermont’s state-level Wildlife 
Action Plan and thereby aid with the 
conservation of wildlife on a state and even 
regional scale.  

Using This Guide 
The CD and online files that accompany this guide include a set of 7 maps centered on each 
town in Vermont. These maps are formatted to be printed at 44 x 36 inches, but they can also be 
adapted for printing on a home printer or viewed on your screen.  The maps can also be recreated 
on an online program called BioFinder, described later in the introduction to this guide. 

Part I provides information about each layer found on the maps. For each dataset, we describe 
the layer, its importance, how it was mapped, and considerations for conserving the resource.   

Part II offers a step by step approach for determining which locations in a community are most 
important to conserve and then finding conservation strategies appropriate for the community.   

An Appendix and Glossary can be found at the end of the guide. 

Suggested Process: 
1. Start with Part I.  Look at the 7 maps of your community and understand the ecological

components presented in each.
2. Read Part II and prioritize important locations in your community. As described in Part

II, first identify broad patterns; then add finer details.

Natural heritage: All the natural resources Vermont residents and visitors value. Vermont’s 
diverse resources, which include forests, clean waters, vibrant fisheries, healthy wildlife 

populations, rare species, significant natural communities, and a working landscape provide 
people with the opportunity to—among other things—hike, hunt, fish, trap, birdwatch, and 

work the land. Natural heritage also includes the concept of biodiversity, which is the variety 
of life in all its forms and all the interactions between living things and their environments. 

Photo by Brett Engstrom 
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3. Go back to Part I and dig deeper into the natural heritage features found in your priority
areas.  Find strategies that will conserve first the broad patterns, and then any elements
not captured by these patterns.

Why Maps? 
In 2008, the Vermont Supreme Court struck down a South Burlington zoning ordinance aimed at 
protecting a variety of natural resource values (In re Appeal of JAM Golf, LLC, 2008 VT 110). 
The court determined that the ordinance was too vague to effectively determine what 
“protection” of the natural resources listed should entail, thereby making it unenforceable. 
Because the South Burlington ordinance was written in language similar to that used by towns 
throughout the state, this ruling is a call to action for all towns wishing to protect their local 
natural resources. If towns want their plans and bylaws to be legally defensible, they must 
include clear, specific, and consistent standards that define exactly what types of development 
are allowed and prohibited in any given area (Garvey 2009). 

A map is the first step in creating such clear, specific, and consistent standards. Before you can 
effectively plan, you first need to determine exactly what resources you have. The better your 
information, the more easily you can prioritize, and the more clarity you can provide. A map is 
essentially an inventory of one or several components of the landscape, and this guide highlights 
a series of seven maps created to feature the ecological, biological, and physical resources of 
each town in Vermont. When combined, these maps become even more powerful, showing how 
each individual dataset relates to 
every other.  

Of course, every map also has 
limitations. Maps are static images, 
and yet they represent a changing 
landscape. They are also intended 
for use at a particular scale and can 
become inaccurate when used at 
other scales. Imagine, for example, a 
map of all the lakes present in the 
state of Vermont. At the state level, 
each lake appears accurately placed. 
However, if you were to zoom in on 
that map, magnifying everything 
within the boundaries of your 
hometown, you may find that the 
boundaries of the lake are off by 25 feet. When examining that map at the state scale, those 25 
feet are unsubstantial. To a landowner whose home is depicted as partially underwater when 
zoomed to the parcel level, those 25 feet matter!  

In this guide, we therefore explain the appropriate scales, data sources, and intended purpose of 
each map. We encourage you to read these descriptions thoroughly before including the maps or 
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the data they contain in implementation efforts. When used appropriately, this information can 
open new ways of seeing your community and the many natural resources located there. 

But Wait! What About Private Property? 
As mapping data increases in availability, some fear that the resulting maps could be used to 
infringe on landowners’ property rights—or even that maps themselves can be an invasion of 
privacy. Certainly not unique to mapping, the question of how to balance protections of privacy 
with the collection and distribution of useful information pervades today’s world. Many 
technological advances have forced us to consider where to draw the line between what is public 
and what is private. In terms of maps, there is no doubt that mapping content is substantially 
more detailed and descriptive today than it was in the past. This increase in detail allows us to 
learn more about the function of our landscape, and it increases the risk of invading personal 
privacy. The two go hand in hand. 

For cartographers, this discussion is not new. The very nature of creating a map is to take what is 
present on the ground and draw it in a form that is easier to visualize, easier to understand, and 
easier to share. Maps are made in an effort to increase understanding of what is present, and to 
share this understanding with others. Maps by their very nature are central to this debate about 
balancing enhanced public knowledge and protection of privacy. 

We have created this mapping guide because at this point in time, the information displayed on 
these maps is known. It already appears on public maps. While the data were collected for a 
variety of reasons, the people most affected by the information—and who can certainly also use 
it—are landowners and communities. At a local level, it is your land that appears on these maps. 
If anyone has a right to access these data, you do, too—along with information about the 
intended use of the data.  

To some, the distribution of maps depicting natural heritage features is particularly concerning 
due to a perceived conflict between human interests and the needs of wildlife. To this end, it is 
true that just as what is “good” for one landowner may not be desirable for the next, some 
ecological priorities may conflict with a landowner’s wishes for his/her land. In writing this 
guide, our goal is not to dictate any particular course of action; it is simply to describe the way 
the ecological landscape functions, map the components geographically, and guide you through 
possible techniques for making informed decisions about ecological priorities.  

At that point, it is up to landowners and communities to decide what to do with the information. 
While this guide outlines a process for taking map information and creating a conservation 
strategy, the nature of that strategy needs to be decided at the local level. Some communities may 
use these maps purely for educational purposes. Others may use them when creating municipal 
plans and bylaws. Whatever the strategy, these decisions need to reflect local realities—
ecological and societal. When implementing any strategy, some communities may find that the 
ecological components and priorities described in this guide are in conflict with community or 
landowner goals, and these communities may need to think very carefully about how to handle 
this conflict. Other communities may find that few conflicts exist. But without information about 
how the landscape functions ecologically, it is impossible to tell even whether there are conflicts. 
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We provide this guide to allow you to make informed decisions about how to proceed, and we 
encourage you to keep in mind the privacy of those whose land appears on these maps.   

Photo by Dennis Curan 
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Getting the Most Out of the Maps 
Maps and inventory may be the basis of natural resources planning, but there are clearly several 
steps between identifying features on a map and having a plan. In this guide, you will find many 
references to Conserving Vermont’s Natural Heritage, published in 2004 and updated in 2013 by 
the Vermont Fish and Wildlife Department and Agency of Natural Resources, and Community 
Strategies for Vermont’s Forests and Wildlife, a 2013 document by Vermont Natural Resources 
Council. Together, these books provide a background of the 
natural heritage features found on the maps in this guide as well 
as explanations of a wide range of tools a community might use 
to protect these resources. We encourage you to read these books 
alongside this guide.  

Additionally, Vermont’s Agency of Natural Resources has 
developed several online mapping tools—BioFinder and the 
Natural Resources Atlas—to allow anyone with an internet 
connection to explore state mapping data. Using these resources, 
you can recreate any of the maps you see here, mix and match 
data, and zoom in and out to different scales on any map.  

In addition to the above resources, we also recommend that your 
planning group captures the goals and values of your community 
and includes local citizens in the planning process even as you begin. Because it will ultimately 
be up to your community to adopt the plans and strategies you propose, it is important to be 
transparent about your intentions. The Community Heart and Soul Field Guide outlines one 
method for involving your community in the planning process, published in 2014 by the Orton 
Family Foundation and available online at http://www.orton.org/what-we-do/what-community-
heart-soul. When combined with the scientifically-based background information outlined in this 
guide and by natural resources professionals, this strategy can be a powerful way to connect with 
citizens in your community. Of course, all strategies are not for all towns, and this is just one of 
many possibilities! 

BioFinder: Vermont’s Online Conservation Planning Mapping Tool 
Found online at http://biofinder.vermont.gov/.

What is Biofinder? 
BioFinder is an online mapping tool that allows Vermont 
citizens—planners, developers, educators, scientists, etc.—
to explore the lands and waters in Vermont that are most important for supporting ecosystems, 
natural communities, habitats, and species. BioFinder shows a variety of ecological components 
known to contribute significantly to biological diversity, then categorizes these components into 
conservation priorities. The goal is to allow citizens not only to locate ecologically important 
components on a local landscape but also to identify the most important locations for 
conservation or the most ecologically logical places for development.  

http://www.orton.org/what-we-do/what-community-heart-soul
http://www.orton.org/what-we-do/what-community-heart-soul
http://biofinder.vermont.gov/
http://biofinder.vt.gov/
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Similar to many modern mapping programs, BioFinder uses 
“GIS,” or a Geographical Information System that captures, 
stores, analyzes, and manages a diverse array of 
geographical information and allows it to be viewed 
simultaneously. In some ways, this process works just like 
taking physical maps, copying them onto transparent mylar, 
then laying one on top of another so that a location on one 
lines up with the same location on another. A user can look 
at multiple layers—meaning multiple sets of map data—at 
once and add or remove information as needed.  

In other ways, GIS is much more sophisticated than a set of 
transparent maps because the software not only layers the 
maps on top of one another but also provides tools to 

analyze them. For example, a user can see which conserved land has public access, view all 
lands within 100 feet of a wildlife road crossing, or identify places that are mapped both as a 
large habitat block and a deer wintering yard. BioFinder also allows users to make notes, print 
maps, and create reports of all the “priority” and “highest priority” ecological components found 
in a chosen geography.  

BioFinder Themes 
BioFinder categorizes all 
information into two “themes.” 
Each theme includes a separate 
list of map information that can 
be displayed or turned off as 
desired. The default theme, 
Prioritization, appears when you 
first open BioFinder, but an 
Inventory theme is also 
available. Change the theme by 
clicking in the box at the top of 
the information panel, under the 
word “Layers.”  

In recent years, digital mapping resources have become increasingly sophisticated, enabling 
generation of abundant landscape-based information that was previously unknown. Even 

with these mapping developments, however, many resources remain relatively inaccessible 
to the public, requiring expensive software or technical training. The Vermont Agency of 
Natural Resources developed BioFinder and its sister application, the Natural Resources 

Atlas, to allow easy public access to map information. 
 

To change themes, click this box. You can 
select “Prioritization” or “Inventory.” 

A GIS map layers datasets 
one on top of another, so that 

they align geographically. 



MAPPING VERMONT’S NATURAL HERITAGE  12 

Inventory  

Answers the question 
“What’s here?” 

The “Inventory” theme on 
BioFinder mirrors this 
guide’s presentation of Part I. 
Inventory Maps. This theme 
displays each individual 
dataset, organized in the same 
manner as the first 6 maps 
here. Just as in this guide, if 
you begin with Map 1 and 
view each map in the order 
presented, you will find 
yourself beginning with 
broad, landscape patterns and 
then zooming in to see 
increasing detail. Many of the 
map layers depict the same 
information shown in the 
Prioritization theme, but here 
information is shown in its 
raw form, before priorities 
have been assigned. This allows a user to explore the breadth of ecological components at play 
on a local or regional landscape.  

Prioritization 
Answers the question “Where are the locations of highest ecological importance?” 

The “Prioritization” theme matches the discussion in this guide’s Part II. Prioritization and 
Implementation, displaying maps of important components by ecological priority. This theme 
uses variations of the same data found in the “Inventory” section, but these data are categorized 
here to aid with conservation planning efforts. This theme identifies statewide ecological 
priorities based on their contribution to regional ecological function—the ability of plants and 
animals to interact as needed in order to thrive, reproduce, migrate, and move, even as the 
climate changes.  

The theme considers two scales: Landscape scale and Community and Species scale.  Landscape 
scale components include the forest networks, waterways, and physical landforms that create a 
backdrop for interactions among the majority of Vermont’s species. The community and species 
scale includes those components important to individual species or groups of species of 
conservation concern within Vermont, such as habitat for rare species, vernal pools, or locations 
where wildlife are most likely to cross roads.  

Inventory Theme 
Use the Inventory theme to find specific information 
about which ecological components are present in an 

area of interest. 
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At each scale, state 
biologists have divided 
components between 
“highest priority” and 
“priority” groups. Areas 
tagged as “highest 
priority” are those critical 
for maintaining an 
ecologically functional 
landscape. While areas 
labeled “priority” are also 
important, they play a 
lesser role in maintaining 
regional ecological 
function—though they 
may remain important 
locally. The highest 
likelihood of maintaining an ecologically functional landscape will be achieved by conservation 
of both “highest priority” and “priority” components. 

The Natural Resources Atlas: A Sister to BioFinder 
When conducting conservation planning, BioFinder is the tool of choice, but planners should 
also be aware of another mapping tool created by the Vermont Agency of Natural Resources: the 
Natural Resources Atlas. This application uses the same online platform, has the same 
functionality, and even contains much of the same data. The main difference is that BioFinder 

was created specifically to 
aid citizens in accessing 
natural heritage and 
conservation-related data, 
while the Natural Resources 
Atlas is intended for much 
broader use.  

The Natural Resources Atlas 
acts as a clearinghouse for all 
data generated or used by 
each of the departments in 
the Vermont Agency of 
Natural Resources. It 
includes, for example, waste 
management, geologic, and 
groundwater protection data 
in addition to landscape and 
habitat features. While 

useful, many municipal planners and citizens find this overwhelming. When conducting 

Prioritization Theme 
Use the Prioritization theme to find locations containing 

generalized ecological priorities. 



MAPPING VERMONT’S NATURAL HERITAGE  14 

conservation planning, you may find it simpler to start with BioFinder’s pre-loaded subset of 
applicable data. If additional information is needed, any Atlas layer can be uploaded onto 
BioFinder. Because the tools contain the same functionality, users of one can generally transition 
to the other with ease.  

Visit the Natural Resources Atlas at http://anrmaps.vermont.gov/websites/anra5/. 

Getting Started 
BioFinder is found at http://biofinder.vt.gov. 

If you’re new to online mapping tools, we suggest starting with a series of videos about 
BioFinder. This link takes you to a playlist of multiple videos, starting with an orientation, then 
continuing to tutorials about using specific mapping tools: 

https://www.youtube.com/playlist?list=PLSZ35EULHP6kEyyTjFYwm6PAjrKdBNyYK 

In fact, there are quite a few instructional videos 
produced by the Vermont Agency of Natural 
Resources’ GIS mapping team. All are available 
on a YouTube channel, which is where new 
videos will be posted as they become available: 

https://www.youtube.com/user/vtanrgis. 

The “help” tools within the application may also 
prove helpful. 

Reproducing the Maps in this Guide 
While Vermont Fish and Wildlife Department has prepared static versions of Maps 1-7 in this 
guide specific to every town in Vermont (included on the CD that accompanies the guide), you 
may find it most useful to explore the maps online, which will allow you to zoom in or out to see 
locations of particular interest, mix and match datasets from different maps, or see how your 
town compares to surrounding locations. Using BioFinder, you can follow the steps below to 
view any of the maps described in this guide.  Please note that colors may differ between those 
provided in this guide and online. 

1. Open the BioFinder Homepage at http://biofinder.vt.gov. This page contains links for
additional information, instructions, and tutorials.

BioFinder Workshops 
Want to explore BioFinder in an 

interactive training? Vermont Fish & 
Wildlife Department may be available to 
conduct such workshops.  Please contact 
the Department’s Community Wildlife 

Program for more information on 
bringing a workshop to your region. 

http://anrmaps.vermont.gov/websites/anra5/
http://biofinder.vt.gov/
https://www.youtube.com/playlist?list=PLSZ35EULHP6kEyyTjFYwm6PAjrKdBNyYK
https://www.youtube.com/user/vtanrgis
http://biofinder.vt.gov/
http://www.vtfishandwildlife.com/cms/one.aspx?pageId=132648
http://www.vtfishandwildlife.com/cms/one.aspx?pageId=132648
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2. Click the map icon with the words “See the Map.”

3. On the left-hand panel, click where it says “Click Here To Begin.”
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4. Find your town by clicking “Quick Tools” in the top, center of the page. Using the “Zoom to
Town” feature, type the first few letters of your town’s name, and select your town from the
list that appears.

5. Find where a drop-down menu says “Prioritization,” under the word “Layers” at the top, left-
hand side of the page. Select “Inventory.”
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6. Maps 1-6 will appear
underneath the word
“Inventory.”  These are
the same as Maps 1-6
described in this guide.

7. Clicking the “+” sign will
display a list of
information that can be
turned on or off for each
map (the      in the
image). You can control
which information is
displayed by clicking on
the box next to each
dataset (see the            ).
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8. You can reproduce Map 7 using the default “Prioritization” theme. Change the theme back to
“Prioritization,” then make sure both of the boxes beneath the “Overall Priorities: Vermont
Conservation Design” category are checked. These are called “Community & Species Scale
(Components combined)” and “Landscape Scale (Components combined).” The image that
appears should be very similar to Map 7 of this guide.
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Part I.  Maps and Inventory 
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Maps and Inventory 
There are many ways to look at any given place—even when focusing specifically on that place’s 
natural heritage. In the following pages, seven maps provide seven different views, each with an 
eye toward a different aspect of the landscape. While all maps are presented zoomed to the scale 
of a single town, the order of Maps 1-6 is designed to begin with an overview of the landscape—
as though hovering in an airplane high above, looking down—and then slowly adding detail 
while descending. From each vantage point, they ask the question, “What’s here?” Once we 
have gained knowledge from all perspectives, Map 7 flies back up for a fresh look from afar, 
considering all scales and prioritizing some of the most ecologically important components onto 
a single map.  

The maps include: 
Map 1: Conservation Base Map 
Map 2: Land Cover  
Map 3: Forest Patterns 
Map 4: Physical 
Features 
Map 5: Water 
Map 6: Species and 
Community-Scale 
Resources 
Map 7: State and 
Regional Priorities 

As mentioned earlier, we 
suggest using this guide 
alongside the BioFinder 
website, allowing you to more 
carefully explore the data 
presented in these maps. The 
maps in Part I closely mirror 
BioFinder’s “Inventory” 
theme. Please see the “BioFinder” section of the introduction for more information. 

Terms We Use 
Components: Each inventory layer in Part I of this guide 
represents a separate component—a piece of the natural 
world. These can be natural or cultural and may include 
physical landforms, land cover, water resources, vegetation 
types or assemblages, human land use, cultural boundaries, 
wildlife resources, and more.  

Features: We refer to individual occurrences of 
components as features, such as a single block of forest, a 
ridgeline, or a specific mast stand.  

Example: The wetland in your town is an ecological 
feature. All wetlands in the state together make up the 

component we call Wetlands in this guide. 

http://biofinder.vt.gov/


MAPPING VERMONT’S NATURAL HERITAGE  21 

Altogether, the maps of Part I will provide the basis for the prioritization process outlined in 
Part II. 

State vs. Local Priorities 
It is important to recognize that this guide is produced for use across the state, using data 
available at the state level. After examining the maps contained herein, communities 
knowledgeable about the natural resources present on their landscapes may find some important 
ecological aspects missing from the maps. This is inevitable in statewide mapping efforts, 
because what creates a landscape’s integrity differs from one community to the next. The 
information we collect and display here tells a story about the ecological patterns and 
contributions to biodiversity within Vermont as a whole that may or may not exactly match the 
most compelling local ecological story. 

The next step in assembling natural heritage information is therefore to gather local, site-
specific material through on-the-ground inventories and interviews with knowledgeable 
residents. These efforts will need to be tailored for each individual community, but we provide 
ideas for getting started with this kind of inventory at the end of Part I, in the “Advanced Natural 
Resource Inventory” section.  

Navigation Tip  
Start by finding the maps of your community on the CD that accompanies this guide. These 
should matche each of the inventory maps described in the following pages. If you do not 

have a CD, the maps are available online as static pdf images, or you can create each map on 
the BioFinder website, following directions provided in each section of this guide.  Keeping 
the map handy, go back and forth between map and interpretation until you fully understand 

what you are seeing in your community.  

http://biofinder.vt.gov/
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Photo by Nicole Corrao 
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MAP 1: Conservation Base Map 



MAPPING VERMONT’S NATURAL HERITAGE  24 

MAP 1. Conservation Basemap 

This map provides a visual overview of your community and identifies land that has been 
permanently conserved.  

Inventory Layers (Described Below) Base Layers Additional Online Data 
1. Conserved Lands Aerial Photo  Use Value Appraisal 

Streams & Rivers Parcel Boundaries 
Lakes & Ponds 
Wetlands 
Roads 
Town Boundaries 

Before identifying individual pieces of the landscape, let’s start by getting acquainted with the 
landscape as a whole. This map is a snapshot of your community from afar, frozen at one point 
in time. It’s not intended to be studied in any detail; instead, its goal is to allow us to take stock 
of what we have to work with and get our bearings.  

The dataset highlighted on this map outlines the locations of conserved land—land on which 
development has been permanently restricted. For planners, this information provides an 
important starting point, because conserved lands are places for which some land use decisions 
have already been made. These are areas of more predictable future land use, which can help to 
guide planning in the surrounding areas.  

Other layers on this map can be considered as base layers, and most will appear on other maps as 
well. The aerial photo background of this map is quite literally a snapshot, capturing anything 
that can be viewed from above, from a distance, unfiltered. Next, we see waterways—streams, 
rivers, lakes, ponds, and wetlands. While we examine water in more detail in Map 5, we use it 
here to get a first glimpse of where water flows across the landscape so as to frame other 
resources. This map also shows roads—the conduits for human activity—and town boundaries, 
which provide our theater walls, permeable though they are in the natural world.  

Photo by Eric Sorenson 
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Conserved Lands 

What are Conserved Lands? 
Conserved land refers to property on which development has been permanently restricted, 
including buildings, paved roads, and most commercial infrastructure. The information displayed 
includes both land owned by a conservation entity and private land that has been protected 
through a conservation easement. These data were first published by the University of Vermont 
Spatial Analysis Lab and developed by a partnership between many federal and state agencies 
and departments, the University of Vermont, and several Vermont nonprofits.  

To be more specific, the map includes all conservation lands owned by local, state, and federal 
government in Vermont. It also includes land owned by Vermont’s nonprofit land trusts, such as 
The Nature Conservancy, the Vermont Land Trust, and others, and all land on which said entities 
have placed a conservation easement. This final category is generally land in private ownership 
for which a land trust or other entity holds the development rights. Conserved land therefore does 
not imply public funding or public access. The holdings of some small land trusts are not 
included in this dataset.  

While the database is updated periodically, users should recognize that it may be a few years out 
of date at any given point in time. 

Conserved Lands: Significance 

To load Map 1 on BioFinder: Open the “Inventory” theme, then check the box next to “1: 
Conservation Base Map.” Click the  “+” to see all layers associated with this map. 

As you move forward in this guide, remember that this map’s datasets can be displayed alongside 
other maps in BioFinder.  For geographic reference points, you could leave town boundaries and 

roads “on.”  You may also find it interesting to see where natural features in other maps are located in 
relation to conserved lands. For example, are large habitat blocks (Map 3) or rare species (Map 6) 

located on conserved land in your region? 
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The location of conserved lands in your 
community can frame other planning decisions, 
because these are known epicenters free from 
development. Even though surrounding land use 
may change, you can be confident that these 
lands will remain available as potential wildlife 
habitat.  

Conserved lands information may be even more 
useful when combined with other datasets. For 
example, you might look at conserved lands 
alongside rare species or significant natural 
communities (both described in Map 6 of this guide) to create a snapshot of which resources are 
already protected in a given area. A community may then be able to better prioritize the 
protection of additional natural heritage features.  

In short, it can very interesting to see—at either a statewide or local scale—where the significant 
natural resources are located in comparison to the conserved lands. How many of your 
community’s wetlands are on conserved land?  Your largest habitat blocks?  Statewide, many 
important natural resources are not protected, but you can see whether this is the case in your 
community. 

Conserved Lands: Map Interpretation
While all lands in this dataset (also called the Protected Lands Database) are permanently 
protected from development of some type, there are several classes of conserved lands, and the 
map doesn’t differentiate between them. Some conserved lands are managed strictly as natural 
areas, with activities such as timber harvesting prohibited. Others are managed specifically for 
the production of timber and other natural resources but prohibit development. Others are active, 
working farms where normal farming activities are expected (or even required), with 
development greatly restricted but not prohibited. In certain cases, conserved lands allow 
development for particular uses—such as public recreation—as is often true with state and town 
parks.  

The information in the Protected Lands 
database can be used at any scale where 
precise boundaries are not important. 
Because many maps were digitized 
from paper versions that included 
sketch maps, deed descriptions, or old 
surveys that required a great deal of 
interpretation, no boundary line should 
be considered precise or used to 
determine protection status on a fine 
scale.  

Community Strategies for Vermont’s 
Forests and Wildlife: 

Case Studies 
There are many reasons why a family, 
individual, or group may want to conserve 
land, and every conservation decision has 
a unique story. Community Strategies for 
Vermont’s Forests and Wildlife 
documents a few of these stories, found 
on page 28 of the book. 

http://vnrc.org/wp-content/uploads/2013/08/Landowner-Case-Studies-NEW.pdf
http://vnrc.org/wp-content/uploads/2013/08/Landowner-Case-Studies-NEW.pdf
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Because land may be conserved to protect any number of different qualities—agricultural soils, 
views, community resources, natural areas, historic landmarks, water quality, wildlife, and many 
other values—no inferences should be made about habitat quality or public access on conserved 
lands. This database includes large, public lands with advertised recreational trails, and it also 
includes small, privately-owned parcels with no public access. Similarly, this map conveys no 
information about management goals, though some public lands have management plans 
available.  

Conserved Lands: Planning Considerations 
Just as current areas of development are unlikely to grow into forest, conserved land is unlikely 
to become developed. Because wildlife populations are most likely to thrive if their habitats are 
interconnected and large, a community may want to consider the distribution of protected areas 
before planning areas of future development or conservation. From a natural resource protection 
perspective, it is often better to expand upon prior investments in land conservation than to create 
a new block of conserved habitat—although there are many exceptions. While habitat quality is 
not represented in this dataset, the size and 
interconnectedness of habitat is so 
important to wildlife abundance that simply 
having a parcel conserved elevates its 
general importance to resource planning. 
Of course, permanently protected lands are 
not the only places that contribute to habitat 
conservation. Practicing good land 
management or enrolling land in an 
established conservation incentives 
program can be considered conservation—
at least for the short term--and these are not 
included on this map. As you conduct 
planning in your community, you may want 
to look further into strategies that promote 
working forest management or maintain larger forest blocks. For example, you could connect 
landowners with the US Fish and Wildlife Service’s Partners for Fish and Wildlife Program or 
the many incentives program managed by the Natural Resources Conservation Service. Please 
also see the information below about Vermont’s Use Value Appraisal Program (“Current Use”). 

Background:  Aerial Photo 
On Map 1—and as the default on BioFinder—the background is an orthophoto—a patchwork of 
aerial photographs that have been matched with geographic coordinates to align with other map 
data. Orthophotos are useful in helping to get oriented on a map, since we can pick out familiar 
features. When zoomed out, orthophotos can aid us in seeing patterns—places of dense or 
dispersed vegetation, road networks as they meander through the state, density of development in 
one place compared to another. When zoomed in, we can sometimes see details such as the 
locations of guardrails along a road, the width or substrate of a river bank, or even differences in 
forest types—conifer stands versus hardwoods, for example—that are difficult data to collect 
through other means.  

Growing a Town Forest 
Many Vermont towns have found town forests 
to be community assets. In Bradford, the town 

began with a relatively small town forest, 
Wright’s Mountain Conservation Area. As this 
area became increasingly used for recreation, 

education, wildlife conservation, forest 
management, and historic preservation, the 

town took opportunities to expand the 
conserved area, one parcel at a time. Some of 

this story can be found at 
http://www.uvlt.org/2011/02/bradford-

extends-wrights-mountain-conservation-area/.  

http://www.uvlt.org/2011/02/bradford-extends-wrights-mountain-conservation-area/
http://www.uvlt.org/2011/02/bradford-extends-wrights-mountain-conservation-area/
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As a photograph, an orthophoto shows exactly what was present at a precise moment in time. 
This is raw data; it has not been interpreted in any way. It depicts the landscape, frozen in time, 
as it is. In fact, orthophotos are the basis for a variety for other map data; many layers described 
in this guide were created through the close examination of orthophotos. 

Additional Online Data 
When using BioFinder, the following datasets can also be selected to display on Map 1. 

Use Value Appraisal (Current Use) 
Through Vermont’s Use Value Appraisal Program (also called “Current Use), eligible private 
lands that are managed for timber can be appraised based on the property’s value for wood 
production rather than for its development value. The result is generally a reduction in property 
taxes for those enrolled in the program—often reducing the pressure on a landowner to sell. 
Because lands can be removed from the program (subject to a tax), this form of land 
conservation isn’t permanent.  However, data show that between 2003 and 2009, undeveloped 
parcels of at least 50 acres enrolled in Current Use were twice as likely to remain undeveloped 
than those not enrolled (Brighton et al). Enrollment suggests a willingness on the part of a 
landowner to play an active role in land management and an investment in maintaining the 
property as forest. 

A map layer of lands enrolled in Vermont’s Use Value Appraisal program is included in the 
BioFinder version of Map 1. Learn more about the program through the Vermont Department of 
Forests, Parks, and Recreation, at http://fpr.vermont.gov/forest/your_woods/use_value_appraisal. 

Parcel Boundaries 
This layer displays the parcel boundaries in many Vermont towns.  They are compiled from 
digitized tax maps. Most do not reflect the work of a surveyor and may contain inaccuracies, 
particularly when viewed at close range. All boundaries should be assumed to be 
approximations; for accurate parcel boundary information, please visit your local town office for 
recorded survey and/or deed information. 

http://biofinder.vt.gov/
http://fpr.vermont.gov/forest/your_woods/use_value_appraisal
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MAP 2: Land Cover 

This page will be replaced with MAP 2 specific to each town. 
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MAP 2. Land Cover 

This map is useful for seeing patterns of natural land cover and land use. 

Inventory Layers (Described Below) Base Layers 
1. Land Cover Roads 

Town Boundaries 
Streams & Rivers 
Lakes & Ponds 

This map is useful at a broad scale for seeing patterns of natural land cover and land use. At a 
statewide scale, it is beneficial for picking out developed areas, agricultural areas, wetland 
complexes, and forested areas. More locally, these data can be used to locate forested blocks, 
predict where wildlife with wide home ranges may be able to travel through the landscape, and 
see where patterns of development may hinder wildlife movement. They can also be used to 
distinguish hardwood forests from softwood and mixed forests, which can be helpful in 
predicting locations of natural communities and wildlife species.  

In a sense, this map is a simplified version of the base map presented in Map 1. We described 
that map as a snapshot of the action we see as we walk into a theater. This land cover map 
simplifies that snapshot, lumping raw data into categories so that we can more easily compare 
one place to another. Like Map 1, land cover information isn’t intended to capture individual 
processes or species; it tells, very simply, what covers the ground at the present time.  

What Is Land Cover? 
Land cover records the landscape as surface components: forest, water, wetlands, urban, etc. For 
this guide, we have elected to use the National Oceanic and Atmospheric Association’s 
(NOAA’s) Coastal Change Analysis Program (C-CAP) as our data source, though other land 
cover datasets are available.1  C-CAP produces a nationally standardized database of land cover 
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and land change information for coastal regions and adjacent uplands—including Vermont. This 
is the data displayed here, from the 2011 database.  

Land Cover: Significance 
This map provides a first look at a landscape, identifying the abundance and distribution of 
general habitat types for animals and plants. It also provides an initial view of fragmentation—
that is, how the landscape is connected or broken apart through both human and natural 
divisions. Because these C-CAP land cover maps are updated routinely for all of New England 
and New York using a standardized methodology, planners and managers can assess larger 
landscapes across state lines and use these maps for comparisons across geographic space and 
over time.  

Land Cover: Map Interpretation 
Across its range, this map depicts twenty-two standard categories of land cover, including 
detailed information on wetland types. Within Vermont, we see the following categories: 

High Intensity Developed (Urban, with a high density of impervious surface)  
Low Intensity Developed (Urban, with a low density of impervious surface) 
Cultivated land (Active agriculture, orchards, and vineyards)  
Grassland (Managed and unmanaged) 
Deciduous Forest  
Evergreen Forest  
Mixed Forest (Forest not dominated by either deciduous or evergreen species) 
 Scrub/Shrub (Less than 20 feet tall)  
 Palustrine Forest (Freshwater wetland forest)  
 Palustrine Scrub/Shrub (Freshwater wetland scrub/shrub) 

To load Map 2 on BioFinder: Open the “Inventory” theme, then check the box next to “2: Land 
Cover.” To see the layers, click the “+” next to the layer title. For additional guidance on using 

BioFinder, please see Getting Started in the introduction to this guide. 
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 Palustrine Emergent (Freshwater wetland with emergent species such as marsh, lilies, etc.) 
 Bare Land (Bare exposed rock, sand, and soil)  
 Water (Open water)  
 Palustrine Aquatic Bed (Floating vegetation and algal communities)  

Because the land cover dataset was created by analyzing satellite and aerial imagery, the 
accuracy of some features recorded is higher than others. For example, open, similar cover types 
such as row crops and grasslands are not always correctly differentiated; however, different 
wetland types are shown with a high degree of accuracy.  

Land Cover: Planning Considerations  
NOAA developed C-CAP land cover data to aid with identification of regional landscape 
patterns and major habitat types, environmental impact assessment, urban planning, and zoning 
applications. For municipal planning purposes, the most useful application may be in visualizing 
existing landscape patterns. For example, large patches 
of green indicate large forests, and because we can 
differentiate between evergreen and deciduous forest, 
we can get a broad sense how habitats change across a 
given area. Another interesting pattern can be seen in 
the shape of a forest as it approaches a road. Often, 
forest cover gives way to more developed cover 
classes. Where it remains forest, the resulting shape 
may appear like an hourglass, as pictured. For wildlife, 
these areas may be important links between one forest 
patch and another and may represent significant road 
crossing areas. We can also focus on patterns of 
development, seeing where buildings are clustered in 
centers and where they spread out, creeping along road 
corridors into more rural areas. Because remote 
techniques were used to create this map, data should 
be field-checked before being used directly for 
planning or zoning.  

For More Information 
The NOAA Coastal Change Analysis Program, who created the dataset described above, has a 
website offering additional data, products, and tools that may be useful in natural resources 
planning.  For example, one map layer shows changes in land cover from 1996-2001 and from 
2001 to 2006.  

The hourglass shape that emerges 
in forest cover as it crosses a road 

may indicate a location where 
wildlife are able to travel between 

the forests on either side. 

http://www.csc.noaa.gov/digitalcoast/data/ccapregional/
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MAP 3: Forest Pattern 

This page will be replaced with MAP 3 specific to each town. 
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Map 3. Forest Pattern 
 

This map shows the pattern of forests and fields, separated by human activity, across your 
community.  

 
Inventory Layers (Described Below) Base Layers 
1. Riparian Wildlife Connectivity Roads 
2. Grasslands and Shrublands Streams and Rivers 
3. Habitat Blocks (by Size) Lakes & Ponds 
 Town Boundaries 

 
When considering wildlife on the local landscape, broad-scale vegetation patterns can be very 
revealing. The degree to which a landscape’s vegetation is connected or separated has direct 
implications for where wildlife will be on a landscape and which wildlife are present. This 
concept of connectivity is particularly important in the face of climate change; maintaining 
connected pathways of natural vegetation across the landscape is a critical strategy for adapting 
to a changing climate, allowing animals and plants to disperse to locations that provide favorable 
conditions (Heller and Zavaleta 2009).   
 
This map shows where the vegetated banks of streams, rivers, and lakes form continuous 
pathways in which wildlife can move. It shows where blocks of undeveloped land are located, 
organized by size. Finally, it shows grasslands and shrublands. These may be contained within 
larger habitat blocks, or they may appear isolated. Either way, there is an important assemblage 
of species that relies on these open fields or young stands for their survival. 
 
In 2016, the Vermont legislature passed a bill (Act 171)1 that requires regional and municipal 
planners to identify important forest blocks and habitat connectors, and then to limit 
fragmentation in these areas when conducting land use planning (Vermont General Assembly 
2016).  Map 3 allows a planner to take a preliminary look at where these forest blocks and 
connecters are likely to be located. In determining the ecological importance of habitat, size is 
primary factor, so habitat blocks are displayed here by size.  Since wildlife frequently travel 
along the edges of waterways, Riparian Wildlife Connectivity can be used to visualize possible 
routes of wildlife movement. 
 
 

http://legislature.vermont.gov/assets/Documents/2016/Docs/ACTS/ACT171/ACT171%20Act%20Summary.pdf
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Inventory Layer #1: Riparian Wildlife Connectivity 

What is Riparian Wildlife Connectivity? 
When moving from one place to another, wildlife often use the vegetated lands adjacent to 
streams, rivers, lakes and ponds. Sometimes these areas are called “corridors” even though they 
are not always linear, as the term implies. The riparian area includes all land that is directly 
affected by surface water (Verry et al., 2000) and often extends some distance from the channel 
itself. This map highlights the vegetated areas next to rivers, streams, lakes, and ponds.   

Riparian Wildlife Connectivity: Significance 
In general, riparian ecosystems are high in 
biological diversity. While they are particularly 
important for species associated with rivers and 
lakes such as mink, otter, beaver, and wood turtle, 
they are used by a wide assortment of wildlife, with 
even more substantial benefits when continuous 
vegetated habitat remains alongside waterways for 
extensive distances. Then, they function as 
corridors for wide ranging mammals—those 
animals that must maintain large home ranges to 
obtain sufficient food, find shelter, or have access 
to mates—as they traverse the landscape.  

To load Map 3 on BioFinder: Open the “Inventory” theme, then check the box next to “3: Forest 
Pattern.” To see all layers, checkthe box beside the layer title and then click “+”to expand the 

group. To see landmark locations, such as roads or town boundaries, check them on in “1: 
Conservation Basemap.” For additional guidance on using BioFinder, please see Getting Started in 

the introduction to this guide, or “Tips and Tools” on the BioFinder website. 
  

 

In some cases, the riparian area may 
need to be restored before it can 

become functional for wildlife.  The 
White River Partnership’s Trees for 

Streams program is one example of a 
restoration project that works with 

landowners, students, and volunteers to 
establish functional riparian corridors: 
http://vtconservation.com/success/cont

ent/white-river-partnership-trees-
streams-program. 

 

http://biofinder.vermont.gov/biofindertips.htm
http://vtconservation.com/success/content/white-river-partnership-trees-streams-program
http://vtconservation.com/success/content/white-river-partnership-trees-streams-program
http://vtconservation.com/success/content/white-river-partnership-trees-streams-program
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Riparian corridors are also important to our human communities, providing highly-valued 
ecological functions relating to water quality, flood attenuation, and shoreline stability.  

Riparian Wildlife Connectivity: Map Interpretation 
These data show streamside connectivity—on land—and not connected pathways within the 
water (referred to as aquatic organism passage). In other words, dams, waterfalls, or hanging 
culverts many prevent fish and other aquatic organisms from freely moving up and down streams 
even when those streams are buffered by functional riparian areas. These aquatic barriers are not 
represented here. 
 
When using these data, keep in mind that all segments of vegetated riparian habitat are treated 
equally; habitat is either present or lacking. Ecologically, however, some locations are certainly 
more functional for maintaining traveling wildlife populations than others, such as longer 
riparian sections or those that connect to high-quality habitat or large interior habitat blocks.  

Riparian Wildlife Connectivity: Planning Considerations 
Conserving a connected network of lands, waters, and riparian areas can be one of the most 
effective strategies for maintaining an area’s wildlife habitat, particularly in response to changing 
environmental conditions. From an ecological standpoint, maintaining riparian wildlife 
connectivity may be the single most important goal a community can accomplish through 

planning. Restoration and 
conservation of riparian 
connectivity is especially 
important in areas of Vermont 
that are highly developed. 
 
Because conservation of riparian 
wildlife connectivity should be 
considered alongside other goals 
for the riparian area, we list 
specific conservation strategies 
in Map 5, Surface Waters and 
Riparian Areas.  
 

Inventory Layer #2: Grasslands and Shrublands 

What are Grasslands and Shrublands? 
Grasslands are open lands dominated by grasses, sedges, and other low vegetation, with few or 
no shrubs or trees. They include some wetlands, such as meadows wet enough to deter most 
larger vegetation, and managed lands such as hay fields.  
 
As the name implies, shrublands are dominated by low, dense shrubs such as dogwood and 
willow. They are often associated with the margins of grasslands, including land managed for 

Riparian Habitat: A Starting Point 

Not sure where to begin conserving your community’s 
natural heritage? Consider starting with riparian habitat. 

Among conservation actions taken at the community 
level, maintaining riparian habitat has one of the greatest 
impacts for wildlife. It’s also an area of great benefit for 
a community, since conserving the riparian area not only 
protects wildlife habitat but also maintains water quality, 

reduces erosion, provides flood resilience, and can 
support recreational opportunities. 
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agriculture or other uses. Other shrublands are created by natural disturbances that remove larger 
vegetation, or beavers.  
 
Vermont’s grasslands are scattered throughout the state, with the highest concentration in the 
Champlain Valley. While some are natural, most that we see today are associated with current or 
past agricultural practices, with a few resulting from other human activities such as the meadows 
associated with airports, landfills, utility rights-of-way, fairgrounds, and industrial complexes. 
Most of Vermont’s grasslands are in private ownership, although the state and federal 
governments own small areas of this habitat.  
 
Shrubland habitats are more widely distributed throughout Vermont. They are associated with 
both upland and wetland conditions, and they occur on both public and private land. Some result 
from natural processes, and others represent the transition of agricultural lands and cleared areas 
into eventual forest. 

Grasslands and Shrublands: Significance 
Grasslands and shrublands provide essential habitat for many bird, mammal, reptile, and 
invertebrate species. Numerous birds require these habitats for their survival, with species such 
as Upland Sandpiper (endangered), Grasshopper Sparrow (threatened), Sedge Wren 
(endangered), Vesper Sparrow, Savannah Sparrow, Bobolink, and Eastern Meadowlark found 
exclusively in grasslands. Birds specialized to life in shrubland habitat include American 
Woodcock, Brown Thrasher, Golden-winged Warbler, Eastern Towhee, and Field Sparrow. 
While some of these species are considered common in Vermont, their populations are 
undergoing some of the steepest declines of any birds, both in the state and across the US.  
 
Since the agricultural boom of the 1800s, Vermont’s decline in grassland bird species is 
primarily a result of habitat loss as farm fields have grown into forests. Grasslands have also 
given way to residential, commercial, and industrial development. Other threats include changes 
in agricultural practices, extensive use of agricultural pesticides, and loss of wintering habitats 
outside of Vermont.  
 
While the ranges of these grassland birds were historically concentrated outside of Vermont, 
conversion of natural grasslands elsewhere in the Northeast and especially the Midwest has led 
to the decline of grassland birds across their historic natural habitats.  This has given Vermont—
and the Northeast in general—a more important role in the conservation of grassland birds.  

Grasslands and Shrublands: Map Interpretation 
At a state level, this layer represents the best available grassland and shrubland data. That said, 
geographic representation of grasslands outside the Champlain Valley is lacking, and this dataset 
therefore omits many existing grasslands. Information on the location of shrublands are limited 
statewide; these are captured by extending grassland habitat data and including relevant 
categories from Vermont wetlands data.  
 
Data for this layer were collected remotely, through the interpretation of satellite imagery. While 
this technique can be used to quite accurately record the locations of grasslands, shrublands are 
difficult to identify in this way. They are included in this dataset primarily because it is presumed 
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that some grasslands identified in the original dataset will have grown into shrublands as time 
passes before the data is used.  
 
In Vermont’s landscape, these types of landscape are both transitional in nature. While some are 
entirely natural—such as wetland areas in which the soggy soil discourages the growth of larger 
plants and trees, the majority of grasslands and shrublands are locations of recent disturbance, 
where trees have been cleared. Without continual management, these lands will become 
forestland.  Without regular cutting, grasslands convert to shrublands, which eventually become 
forest. When using this dataset, it is therefore wise to keep in mind that grassland and shrubland 
habitats are difficult to model, and their ephemeral nature renders field data quickly out-of-date.  
 
Because of this ephemeral nature, grasslands and shrublands are combined into a single map 
layer, to achieve a longer lifespan. Even as the species benefitting from the mapped land change 
from grassland species to shrubland species, the modeled area remains relevant as a broad 
conservation target. Given this, we estimate this 
data to be relevant for 10 years from each 
publication update, although land use changes 
during this 10-year period may alter wildlife 
habitat value significantly 
 
Please keep in mind that these data could include 
row crops, which do not support grassland birds 
or quality habitat for most target species. These 
are included in this layer because many crops, 
such as corn and hay, are rotated year-to-year on many farms. One year the habitat may be good, 
and another, not.  

Grasslands and Shrublands: Planning Considerations 
Grasslands and shrublands, whether of natural origin or resulting from active land management, 
are critical to the survival of a suite of Vermont species, namely birds. Most of these species will 
continue to decline in Vermont if grassland habitat is not maintained.  
 
Most strategies for maintaining grasslands and shrublands rely on individual landowners and 
managers. When planning, determine what the pattern of grasslands and shrublands looks like in 
your area.  Then include important areas in your conservation planning, and consider working 
with landowners to ensure continued representation of these habitat types.   
 
Keep in mind that shrubland is crucial to maintain at a regional level. It is wise to view this data 
at the scale of your town, then to zoom out and see how available this habitat type is in the 
regional context before taking action. While this habitat type is crucial for an assemblage of bird 
species in particular, it should be viewed as one relatively minor component of a diverse, 
connected landscape of other habitat types.   
 
In choosing conservation strategies, your town may want to consider the following, with 
additional information on these strategies found in Community Strategies for Vermont’s Forests 
and Wildlife. 

Because Vermont’s grasslands are so 
closely associated with agriculture, 
conservation programs often work 

alongside farmers to make grassland bird 
conservation economically feasible. The 
Bobolink Project is one example of such 

a program: 
http://www.bobolinkproject.com/  

 

http://vnrc.org/programs/forests-wildlife/guide/
http://vnrc.org/programs/forests-wildlife/guide/
http://www.bobolinkproject.com/
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Conservation 
Goal Conservation Strategies 

 Nonregulatory strategies Regulatory Strategies 
Seek additional 

information 

Conduct field inventories as needed to improve 
maps.2   

Learn more about grassland bird management.3 

Provide 
baseline 

protection 

Adopt language in the town plan, including 
statements about the importance of grassland and 
shrubland habitat and policies on how they should 

be managed, protected, and restored. 

 

Ensure that 
management is 

compatible 
with wildlife 

Practice management compatible with nesting birds 
on town-owned grasslands (the fields around 

schools or recreation fields, etc.). 4 
In site plan review, require 
that developments follow 

sound grassland bird 
management guidelines. 

Connect landowners to incentives programs for 
wildlife-friendly management practices, such as 

USDA,5 USFWS Partners for Fish and Wildlife,6 or the 
Bololink Project.7 

Provide citizen educational opportunities. 

Establish a monitoring program for grassland birds. 

Maintain or 
protect habitat 

Ensure that grasslands and shrublands are 
represented in local conservation efforts.  

 

Inventory Layer #3:  Habitat Blocks (by acreage) 

What are Habitat Blocks? 
Habitat blocks are generally forested areas of at least 20 acres with no roads or low densities of 
class IV roads. They contain little or no human development such as buildings, parking areas, 
lawns, gravel pits, active agricultural land, etc., but can be composed of any natural land cover 
type: various successional stages of forest, wetland, old meadow, etc. They are then categorized 
by size to make it easier to view them on the map and to provide a generalized comparison 
among the blocks in an area. 

Habitat Blocks (by Acreage): Significance 
Because forest fragmentation is one of the most significant threats to Vermont’s natural heritage, 
maintaining large habitat blocks—and connections between these blocks—may be one of the 
best ways to ensure conservation. All else being equal, larger habitat blocks generally contain 
greater biological diversity—a much higher number of species—than smaller blocks.  This is 
because these areas often contain a great diversity of habitat types, which support the 
requirements of many plants and animals. Some species live only in large patches of forest 
habitat, and others—such as bear, bobcat, and fisher—require such large home ranges to find the 
food, water, shelter, and access to mates that they require that they are unable to survive in a 

https://www.nrcs.usda.gov/wps/portal/nrcs/site/vt/home/
https://www.fws.gov/lcfwro/pdf/PFW1.pdf
http://www.bobolinkproject.com/docs/NRCS_Grassland_leaflet.pdf
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heavily fragmented landscape.  Many human communities rely on large habitat blocks, too, to 
provide opportunities for recreation and forest management, which in turn support the local 
economy. Furthermore, large habitat blocks play a large role in maintaining the quality of our air 
and water.  
 
Over time, the average size of habitat blocks has been shrinking in Vermont. As development 
pressure causes new roads to bisect natural areas, structures creep in from the edges. Species 
requiring large home ranges must increasingly use several smaller blocks rather than a single 
large block to get what they need to survive, 
although this is only possible in locations where 
enough cover exists between habitat blocks for 
animals to feel secure traveling from one to 
another. This often means crossing roads, which 
can be dangerous for both animals and humans. 
The Wildlife Road Crossings layer (Map 6) looks 
at such locations where wildlife are most likely to 
cross roads in order to link together habitat blocks. 
For many wildlife, the most suitable habitat is 
found within the largest blocks where crossing 
roads and other fragmenting features isn’t 
necessary.  
 
While size is the important characteristic in this 
map, there isn’t a minimum size that is considered 
critical as important wildlife habitat. Blocks are 
best considered within the context of the landscape. 
A 100-acre habitat block located in Vermont’s 
heavily-fragmented Champlain Valley may play a much more ecologically important role than a 
100-acre block in the Northeast Kingdom, where larger blocks are prevalent. The general rule of 
thumb is “the bigger, the better,” and you can determine what “big” means in your region by 
viewing the habitat block layer at a regional scale using BioFinder. Habitat configuration is also 
important. An area that is highly irregular in shape—containing a high proportion of edge 
compared with interior forest—may be less functional for some species than habitat of the same 
acreage with a regular shape. 
 
Vermont’s development history adds an interesting twist when we think about habitat block size. 
Because our areas of human settlement and development have historically—and currently—been 
along streams and in valleys, the largest remaining areas of contiguous habitat tend to be in high 
elevation areas and those in which soils are unsuitable for agriculture or building. However, it is 
often those same valley bottoms where we would naturally see the greatest biological diversity. 
As you identify the largest areas of contiguous habitat in your town, keep in mind that they may 
be biased towards the uplands or other undevelopable landscape, but it is also important to 
include lowlands when planning for conservation.  

Habitat Blocks (by Acreage): Map Interpretation 

Vocabulary Note 
Habitat block, contiguous forest, core 
forest, forest block… You may find 

resources that use each of these terms.  
All refer to nuances of the same basic 

concept.  While it is important to 
clearly understand and define any 

language used in a regulatory setting, 
these terms are nearly interchangeable 
in a general sense; they refer to habitat 
uninterrupted by roads or other human 

development. 
 

To read more about the role of these 
areas, see page 39 in Conserving 

Vermont’s Natural Heritage. 
 

http://biofinder.vt.gov/
http://www.vtfishandwildlife.com/UserFiles/Servers/Server_73079/File/Get%20Involved/Partner%20in%20Conservation/Conserving_Vermont%27s_Natural_Heritage.pdf
http://www.vtfishandwildlife.com/UserFiles/Servers/Server_73079/File/Get%20Involved/Partner%20in%20Conservation/Conserving_Vermont%27s_Natural_Heritage.pdf
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Habitat blocks are derived from the land cover data depicted on Map 2. They include all areas of 
natural cover surrounded by roads, development, and agriculture, ranging in size from 20 acres 
to 154,000 acres. Here, they are displayed by size. In Map 6, we show the same data again, 
prioritized for biological importance. To learn more, you can find the original report from 
Vermont Fish & Wildlife Department and Vermont Land Trust online at 
http://www.vtfishandwildlife.com/common/pages/DisplayFile.aspx?itemId=111635.   

 Habitat Blocks (by Acreage): Planning Considerations  
As you examine the habitat available to 
wildlife in your community, you may find the 
following useful in evaluating and prioritizing 
different areas:  

• Size: In general, larger habitat blocks 
are likely to have higher ecological 
value. They often also provide greater 
benefits to the civic community 
through opportunities to access forest 
resources, hunting, or recreational use.  

• Condition: Areas that contain diverse 
natural habitat types normally have a 
greater variety of plant and animal species. 

• Landscape Context: Locations in which several habitat blocks are close to one another 
and separated only by minimal fragmenting features like roads, development, or 
agricultural land may function better as wildlife habitat for many species. 

• Connectivity: Connecting features can link blocks together to effectively function as 
larger blocks. While larger blocks generally remain better for wildlife than a series of 
linked smaller blocks, these features can allow a broader diversity of wildlife to inhabit 
human-populated areas.  

In Map 6, you can also see how these 
blocks have been prioritized by state 
biologists, keeping in mind that your 
local priorities may be somewhat 
different than those chosen at the state 
level. In Part II of this guide, these 
prioritized habitat blocks will appear 
again, this time categorized into highest 
priority and priority interior forest blocks 
and connectivity blocks. 
 
Once you have identified priority habitat 
blocks, the following may be appropriate 
methods for conserving them.  Additional 
information on most strategies can be 

found in  Community Strategies for Vermont’s Forests and Wildlife. 

Act 171 and Forest Fragmentation 
In 2016, the Vermont legislature passed a bill 
requiring regional and municipal planners to 
identify important forest blocks and habitat 
connectors and to plan development so as to 

limit forest fragmentation in these areas. Many 
communities may find Habitat Blocks to be a 

good starting point for this requirement. While 
size is not the only consideration, it will be 

helpful to know where the biggest blocks and 
fragmenting features are located as you begin 

the process.  Learn more about this legislation at 
http://legislature.vermont.gov. 

 

http://www.vtfishandwildlife.com/common/pages/DisplayFile.aspx?itemId=111635
http://vnrc.org/programs/forests-wildlife/guide/
http://legislature.vermont.gov/assets/Documents/2016/Docs/ACTS/ACT171/ACT171%20Act%20Summary.pdf
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Conservation 
Goal Conservation Strategies 

 Nonregulatory strategies Regulatory Strategies 

Provide 
baseline 

protection 

Adopt language in the town 
plan, including statements 

about the importance of large 
forest blocks and policies on 

how they should be managed, 
protected, and restored. 

Check clarity of definitions in zoning bylaws and 
update if needed. 

Provide citizen educational 
opportunities. 

Review standards in zoning (subdivision, CU, or use 
standards), and update if needed. 

Work with neighboring 
communities and/or the 

regional planning commission 
to plan for forest conservation 

at a regional scale.  

Review purpose statements in zoning and update if 
needed. 

Provide 
stewardship of 

forestland 

Encourage residents to work 
with a forester to create forest 

management plans.8 

Establish an impact fee program.9 

Encourage enrollment in 
Current Use (or local tax 
stabilization program).10 
Connect landowners with 

supporting organizations, such 
as Vermont Coverts11, 
Vermont Woodlands 

Association12, the Natural 
Resources Conservation 

Service13, or your local Natural 
Resources Conservation 

District14. 

Avoid 
fragmentation 

Encourage residents to enroll 
in Current Use (or local tax 

stabilization program).15 

Allow a greater development density in defined 
growth areas (like village or commercial districts) 
than in rural land (through a Forest, Conservation, 

or Rural Residential Zoning District). 
Encourage citizens to engage 

in estate planning. 
Establish or expand a Wildlife Habitat or Wildlife 

Corridor Overlay District. 
Encourage residents to 

conserve their forestlands in 
important areas.16 

Establish building envelopes, clearing standards, or 
limits on driveway length in bylaws to limit the 

impact of development. 

Create or expand a Town 
Forest.17 

Establish or improve Subdivision Regulations. 
Establish road and trail standards.18 

Review rural residential-type districts to determine 
whether lot sizes and site design requirements allow 
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for continued function of rural land (i.e., 2-5 acre lot 
sizes can cause fragmentation even if open space 

remains.) 

Provide 
support for 

working forests 

Encourage residents to enroll 
in certification programs that 
promote long-term support 

for land management.19 

Institute local forest products purchasing policy (for 
municipal purchases). 

Encourage support for 
businesses that use local forest 

products. 

Ensure that regulations include standards that allow 
for continued access to working forests and 

associated infrastructure (e.g., log landing areas).20 
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MAP 4:  Physical Features 
 
 
This page will be replaced with MAP 5 specific to each town.
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MAP 4. Physical Features 
 

This map gives a big-picture view of how physical features are geographically distributed.  
 

Inventory Layers (Described Below) Base Layers Additional Online Data 
 1. Physical Landscape Diversity* Roads Biophysical Regions 
 Streams & Rivers  
 Lakes & Ponds  
 Town Boundaries  

 
Physical landscapes—also referred to as enduring features—are the parts of the landscape that 
resist change. They are the hills and valleys, the underlying bedrock, and the deposits left behind 
by glaciers or ancient lakes. They remain largely static when natural or human-induced changes 
in land cover and wildlife occur, as plants and animals expand or contract their ranges, and even 
as the climate changes.  
 
Because of the strong influence of 
the physical landscape on which 
plants, animals, and natural 
communities appear and thrive, 
understanding the physical landscape can help us predict habitat conditions and species presence. 
Physically diverse landscapes support diverse natural communities and species (Anderson & 
Ferree, 2010), and so one way to ensure that biological diversity persists on our landscape is to 
conserve a variety of physical landscapes.  
 
The background of this map is a representation of elevation in which steep slopes are shaded to 
produce a “shadow.” The effect helps us to visualize the hills and valleys across a landscape. In 
BioFinder and on other mapping resources, this effect is called “hillshade.” 

The physical landscape is like the stage of a theater. 
While it doesn’t change in response to the drama of a 
play, it does influence the actions of the actors—the 

plants, animals, and other species that live there.  
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What Is the Physical Landscape? 
The physical landscape includes: 

• Bedrock: the rock that underlies everything we see on the surface 
• Surficial materials: the gravel, sand, silt, clay, or peat that sit on top of the bedrock 
• Topography or Landforms: cliffs, coves, summits, flats, etc.  
• Elevation 

Individually, each of the physical attributes above influences the ecological landscape in a 
particular way. As any gardener or landscaper knows, different plants grow on a shady, north-
facing slope than on a sunny hillside that looks south, or in shallow, rocky soils than in deep 
clay. When these physical attributes are mixed and matched, the resulting patterns can be quite 
complex. In order to describe the numerous combinations of physical features found across 
Vermont’s landscape, we use Ecological Land Units, or ELUs, results of a computer analysis 
developed by The Nature Conservancy to standardize the way the physical landscape is 
described (Ferree & Anderson 2008). The model combines the physical attributes listed above 
with additional factors such as soil types and climatic features to create a visual representation of 
variation in the physical landscape. For example, the ELUs of the Green Mountains illustrate 
subtle variations in steep terrain with acidic bedrock and rocky glacial deposits, while the 
Champlain Valley features combinations of flatter, calcium-rich clay plains.  
 
Because there are several hundred ELUs that appear on the Vermont landscape, maps displaying 
each ELU unit are impractical.  Instead, only the ELUs considered most important for 
conservation are displayed, divided into rare, responsibility, and representative categories.  
 

To load Map 4 on BioFinder: Open the “Inventory” theme, then check the box next to “4: Physical 
Features.” To see all available Map 4 layers, click on the “+” next to the layer name. For additional 

guidance on using BioFinder, please see Getting Started in the introduction to this guide. 
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Rare Physical Landscapes 
Rare physical landscapes are those types least commonly found in Vermont, each covering less 
than 4.5% of the state’s land area. Because rare physical landscapes often correspond with the 
presence of rare species or natural communities, they can be used as a filter for maintaining the 
state’s overall biodiversity. This is particularly important because there are many species about 
which we know very little—insects, plants, or mosses, for example—and identifying rare 
physical landscapes can help us to predict where diversity among these unstudied species may 
occur. Rare associations include the following: 

• Calcareous (Calcium-rich) Metamorphic High Hills/Low Mountains 
• Connecticut River Valley (Historic Lake Hitchcock) Sediments 
• Enriched Slopes 
• Granitic Basins 
• Granitic High Hills/Low Mountains 
• Granitic Mid-Elevation Hills 
• Marine-Lacustrine-Glaciofluvial Coarse Sediments 
• Precambrian Plateau 
• Upper Mountain Slopes/Mountaintops 
• Valley Floor Glacial Lake/Marine Plains 
• Vermont Escarpment 
• Water-deposited glacial sediments along major riverways 

 
Responsibility Physical Landscapes 
Some combinations of physical features are common in Vermont, but rare in the surrounding 
region or even worldwide. These are called responsibility physical landscapes since we have a 
“responsibility” to maintain them in our conservation efforts. While individual occurrence of a 
responsibility physical landscape may not appear particularly special within the local context, 
including examples of these landscapes in conservation efforts ensures that the species relying on 
these landscapes can persist at a grander scale. 
 
Responsibility physical landscapes include locations with underlying calcium-rich rock, 
underlying mafic (magnesium- and iron-rich) rock, and cove landforms. While these are fairly 
common within the state, Vermont has a high responsibility for the conservation of these 
landscapes regionally. 
 
Representative Physical Landscapes 
For each Ecological Land Unit not included on the “rare” or “responsibility” lists, high-quality 
examples were selected throughout the state based on condition and patch size. These are 
mapped as representative physical landscapes since they “represent” landscapes that include our 
most common species and natural communities. Common species and natural communities are 
every bit as important as the rare species conservation efforts often focus on, but without datasets 
like this, it can be difficult to include their importance on a map.  

Physical Landscapes: Significance 
In assessing biodiversity within Vermont, we can’t inventory every species in every location 
across the state. Of Vermont’s 24,000 to 43,000 species, only 426 are vertebrate animals, and 
2,000 are vascular plants (trees, shrubs, flowering plants, grasses, etc.). We know very little 
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about the remainder, comprising invertebrates, fungi, algae, lichens, mosses, and liverworts. This 
leaves us unable to accurately quantify biodiversity. In the absence of such an inventory, the 
inclusion of physical features in planning efforts is a way to capture biodiversity. Physical 
features portray the ecological potential of the landscape. 
 
This idea of ecological potential is especially important given that the distribution of species on 
today’s landscape has been impacted heavily by human land use history. Physical features allow 
us to see beyond current land cover and land use to instead see where biodiversity would flourish 
naturally. 
 
Since physically diverse landscapes correspond to diversity in species, conserving wildlife 
habitat within rare, responsibility, and representative landscapes encourages a diversity of 
species to flourish. This is particularly true in the face of global climate change. As changes 
occur over time, plant and animal species adjust their ranges to more climatically suitable 
conditions. Areas of diversity in the physical landscape will allow for these adjustments to be 
made more easily, and these areas are likely to continue as the stage for biological diversity even 
as species composition changes. 

Physical Landscapes: Map Interpretation 
This Physical Landscape map can be very 
useful at a statewide or multi-state scale 
where a high degree of accuracy is 
unnecessary. When viewing physical 
landscapes within a single town, they 
should be interpreted with caution. This 
dataset is mapped as a grid, with each box 
of the grid representing a 30m x 30m area. 
At this scale, the boundaries between two 
ELU types cannot be considered highly 
geographically accurate. However, the 

physical landscapes map can be used as an initial bird’s eye view to help in thinking about the 
local landscape in a new way when determining conservation strategies.  
 
On the printed maps associated with this guide, physical landscapes are mapped only as rare, 
responsibility, or representative. On BioFinder, a user can identify each ecological land unit 
individually. 

Physical Landscapes: Planning Considerations 
In many locations, mapped physical features overlap with other important components, such as 
forests and waterways. In these cases, the importance of the physical landscape can strengthen 
the prioritization of these other features in conservation work. 
 
However, some areas highlighted as important physical landscapes are quite different from those 
outlined on other maps in this guide. This is because other layers tend to reflect current 
landscape condition, where habitat exists now. Rare and responsibility physical landscapes are 
often places where diversity in habitat types could exist in the future, alongside the places where 
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we currently find biodiversity. When planning with climate change in mind, we need to 
remember that the species we’re now familiar with are likely to shift their ranges or be affected 
by a new host of stressors such as disease or drought. Meanwhile, new species will be 
establishing themselves in the region—not only trees and large animals that we can study easily, 
but also microorganisms in the soil, fungi, insects, etc. While we can’t predict the exact 
composition of species that will be living in our communities, this map suggests some areas that 
together will provide the setting necessary to maintain a rich diversity of plant and animal 
species. 
 
When planning, one way to look at the Physical Features map is therefore to see how current 
conservation lands are distributed across physical landscape types.  If some significant physical 
features are underrepresented, consider prioritizing them in future conservation efforts.  
 
At its core, this map provides a lens for erasing current land use patterns to allow you to think 
about the ecological potential of the land. If your community is interested in restoration or land 
conservation efforts—or in planning for a changing climate—you may find this map particularly 
enticing.   
 
You might also try: 
 

Conservation Goal Conservation Strategies 

 Nonregulatory strategies Regulatory Strategies 

Include physical 
landscapes in 

conservation efforts. 

Compare maps of physical landscape 
diversity to conserved lands. Prioritize under-
represented features in conservation efforts.  

When feasible, locate building 
envelopes outside these areas. Encourage residents to conserve their land. 

Encourage residents to enroll in Current Use 
(or local tax stabilization program). 

Conduct planning efforts so as to avoid 
development in these areas. 

Protect habitat blocks 
or waterways that 
include important 

physical landscapes. 
See Map 3, Layer #3, and Map 5, Layer #2. 

 
For additional information, see Conserving Vermont’s Natural Heritage. 
 

Additional Online Data 

Biophysical Regions 
In the Physical Landscape Diversity map described above, landscapes are broken into specific 
component pieces. However, we can also lump them into much more general categories, called 
Biophysical Regions, to divide the entire state into areas with like physical features. Each of 

http://www.vtfishandwildlife.com/UserFiles/Servers/Server_73079/File/Get%20Involved/Partner%20in%20Conservation/Conserving_Vermont%27s_Natural_Heritage.pdf
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these regions share similarities in climate, bedrock, geologic history (glacial deposits, flooding, 
etc.), topography, land use history, and hydrology (water flow patterns). When conducting 
planning efforts (especially at a statewide or regional scale), these biophysical regions can be 
used as a lens through which to assess conservation priorities, because what may be common in 
one biophysical region of Vermont may be rare in another. In the area in which it is rare, 
conserving habitat for that species may be a way to preserve biodiversity. For example, the 
northern leopard frog is quite common in the Champlain Valley.  While it can be found in other 
parts of the state, its habitat requirements are less widespread:  permanent water in which to 
spend the winter, floodplains or marshes where breeding occurs, and wet meadows or fields for 
finding food.  When the northern leopard frog occurs outside the Champlain Valley or 
Champlain Hills, it indicates the presence of a combination of habitat features that may support 
other species less common in the region, adding to the region’s biodiversity. 
 
Vermont’s nine biophysical regions are: 

Northeastern Highlands  
Granite bedrock dominates this cool region, which is characterized by large wetlands, 
remote mountains, and lakes and ponds. Spruce and fir dominate both lowlands and high 
elevations, while northern hardwood forests cover the mid-elevations.  
 
Northern Vermont Piedmont 
Calcium-rich soils combine with a cool climate to 
support mixed forests and Northern White Cedar 
Swamps, Fens, and other interesting natural 
communities in this region. The uplands have fine 
agricultural soils, but a short growing season.  
 
Southern Vermont Piedmont  
Calcium-rich soils and rolling hills make this a good 
place for agriculture. The climate is average for 
Vermont, except in the extreme southeast where it is 
quite warm. Northern hardwoods and red oak 
dominate the vegetation.  
 
Southern Green Mountains  
A broad plateau is dotted with a few dominant peaks. Climate is cool and rainfall is 
relatively high. Northern hardwoods, spruce, and fir dominate, and there are a number of 
small lakes and ponds.  
 
Northern Green Mountains  
This area has a cool climate and high elevations. Northern Hardwoods dominate the 
sideslopes, whereas high elevations have spruce and fir as well as Alpine Meadow 
communities.  
 
Champlain Valley  
This region of Vermont has a warm climate and abundant fertile farmland. The 
Champlain Valley contains both northern hardwood forest and various species of oaks 
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and hickory. It has some of the state’s most significant natural diversity and the state’s 
most densely populated areas.  
 
Champlain Hills 
This region consists of the hills and footslopes located between the Champlain Valley 
and the Green Mountains. Soils are primarily derived from glacial till and are shallower 
and rockier than in the Champlain Valley.  There is some agriculture, but not nearly to 
the extent of the valley below.  Northern hardwood forests dominate the region, dotted 
with softwood and mixed stands, dry oak communities, and wetlands. 
 
Taconic Mountains  
The slate belt of Vermont, the Taconics are dramatic wooded hills dominated by sugar 
maple, beech, and yellow birch forests. Dry oak and hickory forests are found on the 
lower elevation knolls, while spruce and fir occur at the highest elevations.  
 
Vermont Valley  
The Marble Valley has marble and limestone with glacial deposits on the valley walls, 
abundant springs, and wetlands.  

 
Some communities may find it useful to visit this map on BioFinder to see where the boundaries 
of these regions fall geographically. If your community contains sections of different biophysical 
regions, you may find it useful to frame your planning efforts within the context of each region, 
even if it divides your town. For example, the regional ecological needs of the Champlain Valley 
and the Northern Green Mountains are somewhat different. A town spanning the boundary 
between these two regions may want to consider strategies for the two areas separately, keeping 
in mind that boundaries are approximate. The map was intended to describe landscape 
characteristics at a state scale; there is no way to identify an exact boundary line between any 
two regions.  
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