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Executive Summary

1 Public surveys show strong support for cenation in Vermont. Vermonters valwdldlife, nature,
0 KS anirdl dh&@aetar, andur working forests andarms Wedepend on the natural landscape
to support these and other values

9 Habitat loss and fragmentation, nemative species, and a rapidihanging climate all pose grave
GKNBIFGa G2 aLIlSOASa FyR S02aeailisSvyad ¢KS Fdzi dz2NB 27
1 Vermont Conservation Design is a practical and efficient plan to address that uncertainty and sustain
0 KS avélkedn&@al areas, forests, waters, wildlife, and plafisfuture generations.

9 Using our best scientific dateve identify easilyunderstood and recognizable features that, when
appropriately conserved or managed, collectively offer ldghfidence for thedngterm
continuation ofan ecologicdl functional landscape

1 The foundation of Vermont Conservation Design is an intact, connected network of unfragmented
Forest Blocks, Surface Waters, and Riparian Areas. These landscape featuresyaayide
functions such asabitat forinterior forestwildlife andclean air and waterThey also allow species
to move around the landscapkandscape featuresccupy a relatively large area but offer wide
latitude in management and conservation strategies.

1 Natural comnunity and habitat features are smaller, special places such as hemlock forests, rich
fens, young forests, old forests, aquatic communities, grasslands, or caves. These all support
particular species or ecological functions and are key components of #igndd hey occupy a
relatively small area but often benefit from more specific management or conservation strategies.

9 Together, these identified features represent a rigorous, scidvased conservation design for
Vermont. We have high confidence thatthegn] SSLJ + SN2y G Qa 02YY2y LI I yis:
abundant and help prevent the disappearance of vulnerable species.

1 Vermont Conservation Design maintainature andhe benefitsit provides. Thecologically
functionallandscape it envisions sustains envimental services, like clean air and water, carbon
sequestration, and flood protection. It provides resilience to climate change, allg@lants and
animalsto shift distributions It supports numerous social and economic values, including outdoor
recreaton, the forest products economy, and thatural beautythat draws people to Vermont.

f Vermont Conservation Design is a vidiosustaini K S deiotogicilg functiondandscape
based on our best sciencklany tools can be used to achieve this visiaughtful stewardship of
private lands with public support and incentivewill be essential to succes®ther tools include
conservation easementsegulations such ascal planning and zoning, and ownership lgualic
agency orconservation organizeon. This document and these maps do not presume which of these
tools are best suited to specific placasfeatures

5
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Vermont Conservation Design
Ecologically Functional Landscape

“ Highest Priority Natural Community & Habitat Features
“ Highest Priority Landscape Blocks

“ Highest Priority Surface Waters and Riparian Areas

Executive Summary Map: The Highest Priority Features identified by Vermont Conservation Design. A wide variety
of management and conseation strategies can be used to maintain the ecological functions of each feature.



Introduction

Forests and fieldsyatersand wetlands, and tHewildlife and plantsf NS OSy G NI} f G2 +*+SN¥2y
Vermontersstronglyvaluewildlife, nature, andthét G I 1§ SQ& NXzNJ f X aLl NaASte& RS@S
landsthat supportoutdoor recreation andworkingforests andfarms Wedepend on the natural

landscapéo support these valuealong withenvironmentalservices such as clean water, crop

pollination, and flood resiliency. Time and again, public surveys show strong support for conservation in
Vermont (Roman and Ericson 2015).

¢KFyla 2 ylIiGdNBEQa NBaAftASyOSs IyR (K2dAKGFdzx 02y
ecological conditionHowever, habitat loss and fragmentation, the spread of-native species, and a

NI LARf & OKFIy3aAy3a OfAYIGS Fff LIAS 3INI @S GKNBlFGa o
forests, waters, and wildlife isncertain.

Vermont Conservation Desigs a practical and efficient plan to address that uncertainty, and sustain
GKS aidl (S Qaareas, forez®Rvatgrs, wildtiie] ahd planfsr future generations

Vermont Conservation Desigma practical plan because it setdencebasedquantitative and
distributionalgoalsfor maintaining and restoringn ecologically functional landscape. For the first time,

this plan provides scientificbenchmark for longerm conservation success in the state. Vermont

Conservation Design is also practibatause thaimis sustaining ecological functioaad

environmental serviceaising the full range of conservation and management toliiese functions and

services provide enormous benefito natue and to peopleandthey cannot be replaced once theye

lost. Vermont Conservation Designd 3INR dzy RSR Ay SN¥2ydiQa (NI RAGAZY

Vermont Conservation Desigmefficient because gpecifically identifies aiargetsa minimum number

of featuresto achieve conservation succes¥®&rmont has tens of thousands wéitive species; it is simply

y2i LlRraaAroftsS (2 aiddRe yR O2yaBNDESBE OKLIRINE | OKRA O
Conservation Design targets those features of the landscape that sujygariost species and

ecological processes. In this way, we can confidently work towardséomgsupport ofecological

function without needing to understand the IHgistory of every specie®Ve recognize that some

species will alwaysequire special conservation attentioand Vermont Conservation Design helps us to

focus on the species with the greatest needs

In this report we identifffour landscape featureand sixnatural community and habitat featureghose
conservation and management is highest priorityrfwaintainirg ecological function. Landscape
featureg forest blocks and riparian area®ccupy large areas arate the foundation for intact and
connected natural systems. Natural communities and habitats are thedicede piecessuchas

hemlock forests, alder swarspand grasslandhat provide critical ecological functions and suppout
plants and animalsTogether, theséandscape and natural communisgaleT S| (G dzZNB & F 2 NY
ecologically functional landscape.
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The results of this projecepresentarigorous, sciencévasedconservatiordesignfor Vermont.We

have high confidence that if all these targetie@tures(forest blocks, surface waters and riparian areas,
natural communitieand habitatg can be conservedr managed appropriately, they will sustanature
and its benefits.

2S LINBaSyl +SN¥2yd /2yaSNDI (A 2y adGshdthaBmyaintaids |  OA & A 2
nature and all its complexitieas defining characterissof this small and diverse statéhe densely

populated areas of southarNew England provide a clear story of how natural systems, wildlife habitat,
ecological functions, and rural economies can be compronoséakt. Vermont Conservation Design

provides a framework for us to carefully consider our choices for the future.

The Ecologically Functional Landscape

Vermont Conservation Design is based on the concept etalogically functional landscape

Maintaining and enhancing ecological function across the landscape is fundamental to conserving
biological diversity. Ecologicfunctiort the ability of plants and animals to thrive, reproduce, migrate,
and move in response fand-use changes andimate changes, and the ability of ecosystems to
function under natural processess served by higlquality terrestrial and aquaticdbitat, natural
connections across the landscape, a wide variety of habitat features from low elevation to high, clean
water, and healthy rivers, streams, lakes,
ponds, and wetlands.

An ecologically functional landscape

contains all the native speciesVermont,

and the full range of native habitats and
natural communities known to occur in

the state. It also contributes to regional conservation, by maintaining species and habitat conditions that
may be in regional decline (such as grassland birds amdhébitat), or that may be welepresented in
Vermont but regionally rare (such as habitats resulting faaitiumrich bedrock). It must be well

connected at multiple scales, allowing species movement and gene flow across the landscape. An
ecologicallffunctional landscape is also resilient, allowing spetteshift distributionsand natural
communities to rearrange themselves in response to a changing climate and other stressors.

Coarse-filter Conservation Approach

We used the coarsélter approach b conservatior(Noss 1987; Hunter et al. 1988t would be

overwhelming to identify and manage for the individual needs of the estimated 248@MO0 species

of plants, animals, invertebrates, and fungi in Vermont. The cefdtee conservation approactreats
largerscale components of the landscape as proxies for the species they contain (Panzer and Schwartz
1998; Molina et al. 2011; Shuey et al. 2012). If examples of all chiesdeaturesare conserved at the

scale at which they naturally occumost of the species they contairfrom the largest trees and

mammals to the smallest insectsvill also be conserve®By maintaining or enhancing these proxies, or
coarsefilters, we can have high confidentieat we can efficiently conserve the majority o5\NJXY 2 y (i Q &
native species.



The coarsdilter conservation approach can provide for the habitat needs of margry likely the

majorityt 2 F *SN¥2y (i Qa alLISOASaz fft2gAy3 FT2NI STFTFAOASYyOe
focused on identifying coae filters. We have high confidence that this conservation design identifies

areas essential forthe oAy SNY Fdzy Ol A2y Ay3a 2F +SN¥2yiGQa I yRaol L
However, coarsdilter conservation alone cannot adequately address the needdlaf S N 2 y (1 Q &
speciesVery rare species, whose distributi®an the landscapare infrequent and unpredictableor

species facing pests or diseas@rgely unrelated to habitate(g.moose andmany bat specigscannot

be conserved with coarse filterSane species are simply vulnerable as a result of being in our human

dominated landscape and will always need conservation attention.O2 Y L) SY S¥Af NENK FA Y S
conservation approach isecessaryand Vermont Conservation Design has made it possiblénéofirtst

time for us to identify many of those species in need

Methods and Results

Vermont Conservation Design identifies landscigyel and natural community and habitlvel coarse
filterst we refer to these atandscape featuregndnatural communityand habitat features These
featureswere selectedisinga repeatable process, our bestientific dataand professional judgement
The specific rationale and methods for these steps are describibe Mermont Conservation Design
Technical Repost Broadly, we listedpbotential featureshat could serve as coarse filters, and the finer
scale elements (species, communities, and ecological pregeabsit could be effectivelgonservedoy
each.This allowed us to selecbarse filters that are thenost effcientwhile still being readily
understood and recognizable. We then compiled a final set of features that prdviglesonfidence for
the longterm conservatiorof ecological function in the state.

Based on these steps, we selected five landscape festaind six natural community and habitat
features as being the most effective and parsimonious for maintaining an ecologically functional
landscape. These ten features are:

Landscape Features Natural Community and Habitat Features
9 Interior Forest Blocks 9 Natural Communities
1 Connectivity Blocks Young and Old Forests
1 Surface Waters anRiparian Areas Aquatic Habitats
1 Physical Landscapes Wetlands
Grasslands and Shrublands
Underground Habitats

= =4 -4 —a A

In addition, ve also identified Wildlife Road Crossings asyadtement of the conservation design.

Wildlife road crossings are road segments with suitable habitat on both sides of the road. Although not

actually a coarse filter, wildlife road crossings are essential tduhetionsof the five chosen landscape

feaureskF YR GKSNBF2NBE INB I ONRGAOIE O2YLRYSYid 2F YI Ay
functional landscape.



Oncewe had selected these featuresge tested the overall design against a diverse list of more than
200species. This list includedmmon speciesas well as rare and declining species of plants and
animals that areSpecies of Greatest Conservation Need (SGQNg Vermont Wildlife Action Plaithe
results of this analysis provide additional confidence in the overall functionitige afesign.

When the ecological functions of each of thésaturesare maintained and enhanced, and when each is
O2yaSNIBBSR G GKS FLILINBLNAIGS a0ltS YR RA&AGNROdzGA
species an@cological processeme verylikely to be conserved even as the climate changes.

While eachfeature in Vermont Conservation Design
important on its ownthey cannot function in isolation.
Maintaining or enhancing an ecologically functional
landscape in Vermont depends on bottetspecific
functions of eaclieature, and the ability othe piecego
function together. Interactions betweeieaturesare
GKI G adzLILI2 NG +SNX2yiQa Si
forlongi SNY O2yaSNBIFGAZ2Y 27
diversity and natural heritge.

Each of theséeaturesis described below, angdhenever possiblea map shows the areas identified as
GKAIKSEG LINInRNE cases, is forpdskildetanfamfeatures due to lack of spatial
information.

The followingdescriptionsand' LJA A RSy dAF¥e | £ NHS LISNOSydalr3as 27 A
conservation priority. We are highly confident tithese features and theicological functions must be
maintained if Vermont is to have an ecologically functional landscape into theefut

Conserving Ecological Function

The goal for eacldentified feature in the desigis to maintain, restore, or enhance its ecological

functions. As each feature has unique functions, the strategies and tools to achieve this will be diverse.
For examplethe goal for Interior Forest Blocks is to maintain the unfragmented, interior forest of these
areas that provides critical habitat for many species of plants and animals. There is considerable leeway
on what can happen within a forest block and still main interior forest function. For example, most

forest management activities are compatible with maintaining the t@rg interior forest functions for

these blocks, providing these activities are thoughtfully planned.

Conservation and management oftneal communities and habitats is very specific to the individual
feature. A very rare, small patch natural community such as a Pitch@akdleath Rocky Summit might
call fora minimalist approack perhaps little more than invasive species control.dntcast, grassland
habitat for nesting birds requirgactive managemennt the timing of field mowing is criticaBuccessfully
implementing these targets will likely require the full range of conservation and managepgons
available.

10



Many tools can besed to achieve the overall goal of retaining ecological function. With approximately
y E: 2F  + SNI 2y ipengd, managémentIhitl DawéardsHipof private lands will be an
essential path to success. Otlmotentialtools includdandowner incentive,conservation easements,
regulations such dscal planning and zoning, and ownership by a state or federal agency or a private
conservation organization. This document and these maps do not preugigestionss to which of

these tools are best suite specific place The Vermont Conservation Design Technical Report
includerecommendations for further prioritization filters that users can applhétp make these
decisions.

Each section below provides guidelines on what is needed to maintain ezlagctions for that
feature.

Landscape Features

At the most basic level, an ecologically functional landscape must have intact and connected natural
systemsThelarge, unfragmented foredilocksand the network of aquatic systems and their riparian
areasidentified in this section are the foundatidar ecological function in the state. Minimizing

fragmentation of these features, and maintaining or restoring connectivity across the landscape, is
ONRGAOKE (G2 GKS O2yasSNHEM ihérhabitarahd thefatility Bf EpecieS Y 2 y (1 Q &
shift their distributions over time in response to ecological changes

We identifythe Highest Priori for each of the landscape featurigsthis summary reportAdditional
Priority Areas are identddin Part 1IVermont Conservation Design Technical Reptnese Priority
Areas form a second tier of importance for each feature. In addition, areas of Vermont that are not
identified on any of the maps for landscape features may contain important foreskglbabitats,
natural communities, or other features. Although they are not identified as Highest Piiarityscapes
they too can be manageat conserved to contribute to an ecologically functional landscape.

11



Interior Forest Blocks

Forest blocks arareas of contiguous forest and other natural communities and habisaish as
wetlands, pondsandcliffs, that are unfragmented by roads, development, or agricult(Berenson and
Osborne 2014)orests blocks are the firkiundational unit of the Vermnt Conservation Design.

Ecological Functions

Interior Forest Blockgrovide many ecological and biological functions critical for protecting native
species and the integrity of natural systems (Austin et al. 2004). These include: supporting natural
ecolodcal processesuch as predateprey interactions and natural disturbance regimbslping to
maintain air and water quality and flood resilienceipporting the biological needs of many plant and
animal speciegparticularly those that are wideanging orsensitive to human encroachment

supporting viable populations of widenging animals by allowing access to important feeding habitat,
reproduction, and genetic exchange; asaiving as habitat for source populations of dispersing animals
for recolonizaion of nearby habitats that may have lost their original populations of those species

In addition, large, topographically diverse forest blocks will allow many species of plants and animals to
shift to suitable habitat within a forest block in responsectimate change within the next century
without having to cross developed areas to other forest blocks (Beier 2012).

Highest Priority Features an@uidelines for Maintaining Ecological Function
Vermont Conservation Design identifies a set of forest Wa@aktoss the state that are highest priority
for maintaining interior forestThese are the largest and/or highest ranked forest blocks from all
biophysical regions that provide the foundation for interior forest
habitat and associated ecological functiofie primary goal for "
these areas is to maintain the interior forest condition by ’fﬂ*.-«
avoiding permanent fragmentation from development. Limited fj& % ;
development on the margins of large forest blocks may not ha d ; 3
a significant adverse effect, provided it does reduce ' oA
connectivity between blocks or encroach into the forest block " g

results in a distribution of all ages classes is compatible with
maintaining the ecological functions of these forest bkck

For more information ormnterior forest blocks, see the following
sectionin the Part 1Vermont Conservation Design Technical
Report:

9 Interior Forest Blocks

12
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Inset:
Highest Priority Landscape Features in
Vermont Conservation Design

Interior Forest Blocks
“ Highest Priority Interior Forest Blocks

Highest Priority Landscape Features

s

Map 1. Highest Prioritynterior Forest Blocks.
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Connectivity Blocks

Landscape connectivitgfers to the degree to which blocks of suitable habitat are connected to each
other (Noss and Cooperrider 1994). Connectivity Blocks are the network of forest blocks that together
provide terrestrial connectivity at the regional scale (across Vermont@aadjacent states and Québec)

and connectivity between all Vermont biophysical regions. There is a high level of connectivity within
individual forest blocks. The proximity of one forest block to another, the presence of riparian areas, and
the characteistics of the intervening roads, agricultural lands, or development determine the
effectiveness of the network of Connectivity Blocks in a particular area.

Ecological Functions

A network of Connectivity Blocks allows wadaging animals to move acrossthrange, allows

animals to find suitable habitat for their daily and annual life needs, allows young animals to disperse,
allows plant and animal species to colonize new and appropriate habitat as climate and land uses
change, and contributes to ecologlgrocesses, especially genetic exchange between populations
(Austin et al. 2004). Maintaining the landscape connectivity function requires both Connectivity Blocks
and RipariarCorridors especially in highly fragmented areas of Vermont. There is geagme¢ment
among conservation biologists that landscape connectivity and wildlife corridors can mitigate some of
the adverse effects of habitat fragmentation on wildlife populations and biological diversity (Beier and
Noss 1998; Noss and Cooperrider 1994¢ddad et al. 2003; Damschen et al. 2006). Specifically, climate
change adaptation is enhanced if tlmg-distance movements of plants and animals is supported by a
combination of short movements within large, topographically diverse forest blocks amdcsiador
movements between forest blocks (Beier 2012).

Highest Priority Features anGuidelines for

Maintaining Ecological Function

Vermont Conservation Desiggientifies a highest

LINKR2NAGE ySOe2Nl X 2N aol 0162y
Thsd 6 | O ménpdsates the spines of the major mountain ranges, connections outside Vermont to
unfragmented habitat, and anchor blocks in fragmented biophysical regions based on abundant known
occurrences of rare species and significant natural communi8esall brest blocks are included at

pinch-points in the connectivity network as they are critical stepping stones.

Similar to Interior Forest Blocks, it is important to maintain the interior forest conditions in Connectivity
Blocks by avoiding permanent interifarest fragmentation resulting from development. Connectivity

within forest blocks will remain high if they remain unfragmented. For Connectivity Blocks it is also
critically important to maintain or enhance the structural and functional connectivityabatirs on the
margins of these blocks where they border other blocks. This can be accomplished by maintaining forest
cover along the margins and by limiting development in these areas of-tudalkck connectivity.

For more information oronnectivity bbcks see the followingectionin the Part 1Vermont
Conservation Design Technical Report:
1 Connectivity Blocks

14
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Highest Priority Landscape Features in
Vermont Conservation Design

Connectivity Blocks

“ Highest Priority Connectivity Blocks
“ Highest Priority Landscape Features

{Brattleboro

Map 2. Highest PriorityConnectivity Blocks.
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Surface Waters and Riparian Areas

+SNX¥2y0iQa ySise2N] 27F f I SheiEasdoifaedR &
riparian zonesvalley bottoms and river corridorare the second foundationa
unit of Vermont Conservation Design.

Ecological Functions
Aquatic systemgprovide vital habitat for a rich assemblage of aquatic speciq
including fish, amplians, reptiles, invertebrates (e.g., insects, mussels,
shails, worms, freshwater sponges), and plants. Naturally vegetated ripari
areas provide many functions, including stabilizing shorelines, storage of fi§
waters, filtration of sediments and nutmgs, shading of adjacent surface
waters to help moderate water temperatures, and direct contribution of
organic matter to the surface water as food and habitat structure. Riparian areas are also very essential
habitat for many species of wildlifexcluding mink, otter, beaver, kingfisher, spotted sandpiper, and

wood turtle. The shorelines and riparian areas of rivers and lakes support floodplain forests, several
other rare and uncommon natural communities, and many species of rare plants and animals.

The Inear network of riparian areas provides a crucial element of landscape connectivity. Many wildlife
species use riparian corridors for travel to find suitable habitat to meet their life requisites, but certain
species are almost entirely restricted to rign areas, including mink, otter, beaver, and wood turtle.
The combination of Riparian Areas for Connectjahd Connectivity Blockprovide the best available
paths across the landscape, especially in highly fragmemtgidnslike the Champlain ValfeRiparian
connections also allofor longterm plant and animal movement in response to climate change (Beier
2012). Although many riparian areas and river corridors are highly altered by agriculture, roads, and
urbanization, the risk of flooding servas a natural deterrent for future development. Riparian areas
also respond rapidly to restoration efforts (Beier 2012).

Highest Priority Features an@uidelines for Maintaining Ecological Function

Vermont Conservation Design identifies the entire undevetbpetwork of surface waters and riparian
areas as highest priority for maintaining an ecologically functional lands€ape=cological integrity of

an aquatic system is critically tied to the condition of the riparian area adjacent to the stream or pond.
Rvers and streams must have access to their floodplains and freedom to meataiataining or
restoringriver channel equilibriumghe unimpeded movement of aquatic organisms, and natural
riparian vegetation is essential to protecting water quality anolviding highquality habitat for

terrestrial and aquatic specieshe width of naturally vegetated riparian areas needed to provide
terrestrialriparian connectivity varies from 100 feet or less on some small streams (50 feet each side) to
600 feet or nore (300 feet on each side) for larger rivers or riparian areas that span long distances of
otherwise unsuitable habitat.

For more information on surface waters and riparian areas, see the follseictgonsin the Part 1
Vermont Conservation Design Teatal Report:

1 Surface Waters and Riparian Areas

1 Riparian Areas for ConnectivitRiparian Corridors)

16



Highest Priority Landscape Features in
Vermont Conservation Design

Surface Waters and Riparian Areas

@4 Highest Priority Riparian Corridors
@@ Highest Priority Surface Waters & Riparian Areas

Highest Priority Landscape Features

Map 3. Highest Priority Surface Waters and Riparian Areas (Ihlighest PriorityRiparian Corridors (brown) are
the naturally vegetated portions of theetwork that facilitatewildlife travel.
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Physical Landscapes

Physical landscapes (often 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 lett beglglaciers.

They remain largely unchanged when changes in land cover and wildlife occur, as plants and animals
move, and even as the climate changes.

Ecological Functions

LT yFddz2NBE Aa fA1SYSR G2 | RN Y leatkeOaslilie stayanditieQa LJ2 &
individual species as the actors. The play is the natural communities, habitats and species that occur in a
given place at a given time, but regardless of the action, the stage does not change. The importance of
GO2yaSNBBYOH yalid 3S¢ Aa GKIadG ¢S OFy 0SS YdzOK Y2NB 02
diversity and maintain a functional landscape into the future, with the capacity to adapt and be resilient

to climate change, if all elements of physical landscapersiity are represented in the conservation

design (Anderson & Ferree 2010; Beier and Brost 2010; Beier et al. 2015).

Highest Priority Features anGuidelines for
Maintaining Ecological Function

Vermont Conservation Desiggentifies
conservation ofi repesentative selection of
all physical landscapes as highest priority fo
maintaining ecological function. To do this,
the entire landscape design includes all of
+SNX¥2y(iQa LKe&aAOlf a
proportional to their occurrence in the state.
To do so, aditional blocks Physical
Landscape Blockswere added to thenighest
priority Surface Waters and Riparian Area
network andthe highest priority Interior
Forest Blocks and Connectivity Blotkerder to reach an overall design thatludesthe full range 6
physical diversity found in Vermoe highlightthesePhysical Landscape Blogk$lap 4, but stress
that the conservation of the entire design is necessary to provide the cdigteseand climate resilience
functionsprovided by the full range gfhysical landscapes.

Similar to the Interior Forest Blocksamtaining and restoring natural vegetation and limiting
development wihin these areas will protect the functions of these physical landscapes. Forest
management that maintains forest structurednesults in a distribution of all age classes is very
compatible with maintaining the physical landscape diversity functions.

For more information omphysical landscapesee the followingectionin the Part 1Vermont
Conservation Design Technical Report
1 Physical Landscape Diversity Areas
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Map 4. Highest Priority Physical Landscapes. Blehksvnin darkred were added to the design specificaliy

increase representation of rare and importgptiysicalksettings Note that Highest Priority Physical ldscapes
overlap all of the Highest Priority Landscape Features.
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Wildlife Road Crossings

Landscapsescale connectivitand the ecological functions it providdsepend on the ability of species to
travel between forest blocks or along riparian corridors. dRo@epresent a barrier to wildlife movement
and dispersal of many other species, including some plants.

Ecological Functions
Sections of roads that have suitable habitat on both sides are more likely to allow wildlife movement
and dispersal of other spes and, therefore, these sections of roads are critical components of
maintaining or enhancing an interconnected, ecologically functional landscape. Wildlife road crossings
that provide connectivity over or under roads are critically

important between adjaent forest blocks and along linear /
riparian area networkdn addition, allowing for the passagg ,w
of aquatic organisms through bridges or culverts is critica :
for the functioning of the network of rivers and streams. /

Highest Priority Features anGuidelires for Maintaining
Ecological Function

Vermont Conservation Design identifies a set of wildlife
road crossings that are highest priority for maintaining /_,,_“,%W&_afy/ /

connections between highest priority forest blocks, and

4

that are highespriority for maintaining permable riparian Map S. Highest Priority Wildlife Road Crossings
corridors.

connect forest blocks and riparian areas.

Structural connectivity across identified wildlife road
crossings is provided by the presence of forest cover,
wetlands, or other natural habitat Maintaining or
restoring natural vegetation on both sides of
identified road crosing segments will maximize the
effectiveness of the road crossing for connectivity.
Forest management that maintains forest cover
adjacent to the road is compatible with this function. Roadside development that further restricts
animal movement is detrintgal to connectivity. Road and highway structures that allow or promote
fish and wildlife movement, such as bridges and oversized culverts, and limiting the use of fences and
roadside barriers that impede movement, are all effective in promoting wildéfspage.

For more information on wildlife road crossings in Vermont Conservation Design, see the following
sectionsin the Part 1Vermont Conservation Design Technical Report:

1 Wildlife Road Crossings

1 Connectivity Blocks

1 Riparian Areas for Connectivity (Ripa Corridors)
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Natural Community and Habitat Features

While landscape features such as forest blocks and riparian are&susmdationalfor ecological

function, they are greatly enhanced when combined with finer scale featurethissection we idertify

the highestpriority natural communitiesind habitats that when conserved in conjunction with the
landsca featureg are necessary to maintain and enharareecologicdly functional landscape in
Vermont These fineiscale features together occupy a ntusmaller land area than the landscape
features. However, they are closely associated with more specific environmental settings or ecological
conditions thatare not fully reflected by thdandscape featuredMany plant and animal species depend

on the canbination of the landscape features and thegmecificnatural communities and habitats.

We can fully describe the natural communities and habitats that are needed for an ecologically
functional landscape, but we cannot necessarily map them all. Sorole asuyoung forests or
shrublands are temporary on the landscape, and shift locations over time. Others, such as natural
communities and wetlands have incomplete inventory across the staté mapping reflects the best
current knowledgeThe descriptiongrovided here should help planners and land managers determine
if an unmapped, unassessed feature meets the criteria of being highest priority.
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Natural Communities

Natural communities are interacting assemblages of organisms and their environmernheynare
classified into types, such &rthern Hardwood Forest, Hemlock Forest, Red M@k Gum Swamp,
and Cattail Marshthat repeat across the landscape wherever similar conditions are found.

Ecological Functions

Natural communities areone ofh Y2aid AYLERNIFyd aO21 NBS FAftGSNERE 7T
(Hunter 1991, Thompson and Sorenson 2000). This is because there are relatively few natural

community types 97 in Vermont compared to the tens of thousands of plant and animal species

Qollectively, these 97 typda Vermontencompasshe full range of habitat conditions that native flora

and fauna evolved with and are adapted Therefore, onsening high-quality examples of all the

natural community typess an efficient way to consesvmost species

Natural communities are relatively stable in a human timeframe, buir hygecies assemblages have
changed over thousands of years and will continue to shift in response to a changing climate. Sites with
high-quality natural communities way represenplacesthat are expected to continue to support

important natural communitiesand associated specigsato the future.

Highest Priority Features anGuidelines for Maintaining Ecological Function

Vermont Conservation Design identifie@nsewring statesignificant examples of each of the natural
community types as a highest priority for maintaining ecological function. Specifib&édlyneans
conserving all significant examples of rare natural community typesS@#ofthe significantexampes
of more common typedistributed across biophysical regigasd within an intact and connected
natural landscape whenever possibieme community types can be effectively conserved by other
coarse filtersMatrix community types, such &orthern Hadwood Forestareeffectivelycaptured by
forest blocks and old forestSeeps and vernal pools are captured by forest blocks and wetlands,
respectively.

Thesenatural communities should be maintained or restored tq a

state of high ecological inteiy. This translates into several measurable
characteristicsEachnatural communityshould bedominated by the

native species characteristic of that community tyjphe pecies

composition and physical conditions (soils, hydrology, stwuldbe

largely unaltered by, or mostly recovered from, human disturbances.

Natural disturbance processa$fiouldpredominate. In general, high

ecological integrity will correspond to an A orrBnked element

occurrence, and Aanked condition, using Vermont Fish anddifie

5SLI NIYSydQa bl ddz2NFt [/ 2YYdzyAide wlkylAy

For more information omatural communitiessee the followingectionin
the Part 2Vermont Conservation Design Technical Report:
9 Natural Communities
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Young and Old Forests

Youngforests areregenerating forests dominated lwenseseedlings and
saplings less than 120 yearsold. Oldforests are biologically mature forests,
generally with trees exceeding 150 years in age.

LR

Ecological Functions

RTINS 2

¢CKS @lFaid Yre22NRGe 2F +SN¥z2ydQa ylI a yR
forest conditions that preceded European settlemedsBgcauseapproximately
yE: 2F xSNX¥2yGQa T 2NBniud, todalytide fotest S | M &

composition and structure is very different than the conditions in which thdg ,
species evolved. Old forests with large trees, abundant dead and downed wood, and nahopy

gaps, are essentially absent on the landscape. The complex structure of these forests creates diverse

habitats, many of which are not present in younger forests. These complex structures also make these

forests remarkably resilient. Old foreststwi 0 S A YA2MIGIAY G GKEXNFS € 26 & LISOA S
processes to adapt to a changing climate.

At the same time, in most regions of Vermont young forest is less abundant today than it was before
European settlement when natural disturbance crehtgps and openings in the widespread forest.
Young forests support a suite of wildlife species, many of which are in regional decline. Young forests
also support many common species. Prior to European settlement almost all young forest was created
by natual disturbance. Currently, forest management creates the majority of young forest in the state.

Highest Priority Features an@uidelines for Maintaining Ecological Function

Vermont Conservation Design identifies increasing the amount of both yauthgldforest in the state

as highest priority for maintaining an ecologically functional landscapeturn to the preEuropean

abundance of young forest (approximateis% of the forest)s needed taeverse a declining trend and

reach a level thatatone¥iS & dzLJLI2 NI SR Fff 2F SN¥2yiQa ylFdAgdS al
it is not practical or possible to return to a landscape dominated by old faatstyingabout 9% of

+ S NI 2fofestpecifically, 5% of the matrix forest within the higheptiority forest blocks) to

becomeold foreswill o NAy 3 (KAA&A YAdaiay3d O2YLRyYySyd ol Ol G2 +SN
that species that benefit from or depend on this condition can persist.

Young forespatchesshould be large enough to meeteémeeds of obligate species (generally 5 acres or
larger), without compromisinghe ecological functions afther highest priorityfeatures Old forests

« should operate under natural disturbanocegimes andeed to be maintained
in patches large enough t@@ommodate natural disturbance regimes without
compromising old forest characteristics. In most forests, passive restoration
will result in old forest. In some cases, active forest management may promote
forest composition and structure suitable for subseqt passive restoration.

For more information oryoung and old forestssee the followingectionsin
the Part 2Vermont Conservation Design Technical Report:

1 Young Forest

1 Old Forest
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Champlain Hills
Young Forest:
3-4% (4,800 ac.)
Old Forest:
13,000 ac.

Northeastern Highlands
Young Forest:
W 5% (22,000 ac.)
)’ Old Forest:
59,000 ac.

&

- 4 3
Champlain Valley "glﬁlgton
Young Forest: 0 LN
3-4% (7,700 ac.) L :
Old Forest:

Northern VT Piedmont
Young Forest:

5% (31,000 ac.)

Old Forest:

78,000 ac.

Northern Green Mtns
Young Forest:

5% (36,000 ac.)

Old Forest:

95,000 ac.

Southern Green Mtns
Young Forest:

3-4% (30,000 ac.)
Old Forest:

91,000 ac.

Taconic Mtns
Young Forest:
3-4% (11,000 ac.)
Old Forest:
33,000 ac.

Young and Old Forests

m BiophysicalRegions

Highest Priority Forest
Blocks

Highest Priority Surface
Waters & Riparian Areas

Vermont Valley : Southern VT Piedmont
Young Forest: [Brattieboro Young Forest:

3-4% (1,400 ac.) 3-4% (11,200 ac.)

Old Forest: Old Forest:

4,000 ac. 31,000 ac.

Map 7: Highest Priority Youramnd OldForest acreages within the highgmiority forests blocks in each biophysical
region.
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Aquatic Habitats

Aquatic habitats are those found in rivers, streams, lakes, and ponds. These places are a vital subset of
the Surface Waters and Riparian Areas network, but they still depend on ¢bhessiul functioning of

the entire aquatic network.

Ecological Functions

Aquatic habitatsare essential fomanyspecies, including fish, amphibians, reptiles, invertebrates, and

plants. Particular lakes and ponds, and segments of rivers and stra@aks exceptional contributions

G2 xSN¥Y2yGQa o0A2t23IA0Ft RADSNA)
physical characteristics arising from geology or

topography, because they are good examples of aquatic

habitats orbecause they haveoncentrations of rare

speciesand/or important species assemblages

Highest Priority Features anGuidelines for Maintaining
Ecological Function

Vermont Conservation Design identifies a set of aquatic
habitats that are highest priority for maintaining

ecological function. These are lakeslgponds, and
segments of rivers and streams with known concentrations of rare species, exceptional species diversity,
or which are examples of higjuality habitat. Collectively these features are representative of physical
aguatic conditions. The rivend stream segments include the full range of stream sizes, gradients, and
temperature conditions in Vermont as identified by Anderson e2613). Lakes and ponds include full
representation of trophic status, depth, and alkalinity, which are genetadlyntain factors that shape
biological communities in lakes (Wetzel 2000h)ese highest priority aquatic habitats must be part of a
fully functioning network of surface waters and riparian areas. Altharghswith exceptional

biological contributions cahe identified, they cannot function independédnt

An ajuatic syster@ & S O2 f 2 Jdefehdbon the/conBibNaf ih€watershed in whichdtcurs,

but it is critically tied to the condition of the adjacent riparian area. River channel equilibriaatsto

be maintained or restored. Artificial barriers to aquatic organism movement (culverts, dams, etc.) should
be removed or mitigated. Natural vegetation should be maintained or restal@agy shorelinegsand

should have adequate width to maintain veaitquality, stabilize shorelines, and provide shade and the
recruitment of downed wood and other natural organic matteunoff and erosion should be minimized
along developed shorelinenderwater habitat and vegetation should be maintained or restored t
provide suitable conditions for foraging, shelter, and reproduction of aquatic organmspread of

aquatic invasive species and pathogens should be prevented and controlled where possible.

For more information oraquatic habitatssee the followingectionsin the Part 2Vermont Conservation
Design Technical Report:

1 Important Aquatic Habitats and Species Assemblgdeisers and Streams

1 Important Aquatic Habitats and Species Assembladeskes and Ponds

1 Representative Lakes and Ponds
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Map 8. Highes Priority Agquatic Habitatédark blue) These features are a subset of the landsesgaeSurface
Waters and Riparian Areas (light blue). Aquatic habitats depend on the ecological functioning of the entire aquatic
network.
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