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Introduction

Forests and fields, waterways and wetlands, and the species they contain are central to
+SNX¥2yiQad ARSyi(GAled £+SN¥Y2yISNE OI f dgfality yR RS
outdoor recreation, forest products and agriculture, agavironmentalservices 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).

CKIFIyla 2 yIFidz2NBEQa NBaAftASyOSs I yR lektdzaKia T
is in good ecological condition. Howeveahitat loss and fragmentation, the spread of Ron
native speciesand a rapidly changing climate all pose grave threats to species and ecosystems.

¢CKS FdzidzZNBE 2F SN2y iQa tFyRaOlI LIS A& dzy OSNI|

Vermont Caiservation Design is a practical and efficient plan to address that uncertainty, and
toadzZzaldl Ay GKS adldSQa @I fdzSR yIFGdzNFf KSNRGIH 3

Vermont Conservation Design is a practical plan because it sets defined quantitative and
distributional gals for maintaining and restoring an ecologically functional landscape. For the
first time, there is a benchmark for loigrm conservation success in the state. Vermont
Conservation Design is also practical because the aim is sustaining ecologicah$uaictio
environmental services, using the full range of conservation and managementtibase

functions and services provide enormous benefit and cannot be replaced once they are lost. It
Ad INRdzyRSR Ay +SN¥X2yiQa UGUNELRAGAZ2Y 2F NBALR

Vermont Conservation Design is efficient because it specifically identifies or targets the
minimum number of features for maximum conservation gain. Vermont has tens of thousands
of native species; it is simply not possible to study and conserve eegchdividually. Using a
GO2EFMESI SNE | LILINRB I OKX +SN¥XY2y G [/ 2yaSNBFGA2Y 5
that support the needs of most species and ecological processes. In this way, we can
confidently work towards longerm support of ecologal function without needing to

understand the lifehistory of every species. We recognize that some species will always need
special conservation attention.

The first phase of Vermont Conservation Design was completed by the Vermont Fish and
Wildlife Dgpartmentand partnersn 2015. Building off a robust history of conservation
planning in Vermont, thagffort identified the priority forest blocksandthe network of surface
waters andriparian areas needed to maintain andremce ecological functioat the
landscapescale

Here we present the next phase of Vermont Conservation Design. While laneszape
features such as forest blocks and riparian areas are essential for ecological function, they
cannot by themselves provide for all the needs of Verhil Qa &aLISOASad Ly (KA
the priority habitats and natural communities thlratvhen conserved in conjunction with the
landscapescale elements are necessary to maintain and enhance ecological funstiequally
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important, we also identify tha S éFTAAX YiSS NE  Bahidst QekdS that d@rd uilikely to be
met by these elements, so that they can be targeted for spespegific conservation.

Taken together, the results of these two phases represeig@ous, sciencéased

conservation \gion for Vermont. We have very high confidence that if all these targeted
elements: forest blocks, surface waters and riparian areas, habitats, and natural communities,
and finefilter speciescan be conserved and managed appropriately, they will sustain
+SN¥2yiQa yladaNFf fS3aFroe Ayid2 GKS FdzidzNB o

The Ecologically Functional Landscape

Vermont Conservation Design is based on the concept etalogically functional landscape
Maintaining and enhancing ecological function across the landscape is fundaneental t
conserving biological diversity. Ecological functidhe ability of plants and animals to thrive,
reproduce, migrate, and mowa response talimate changeand other stressorsand the
ability of natural ecosystems to function under natural processssserved by higlguality
terrestrial and aquatic habitat, 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 funadhal landscape contains all the native species found in Vermont, 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 thabenay
in regional decline (such as grassland birds and their habitat), or that may beeprelsented

in Vermont but regionally rare (such as habitats resulting from calcareous bedrock). It must be
well-connected at multiple scales, allowing species movernaei gene flow across the
landscape. An ecologically functaditandscape is also resilient, allowing species and natural
communities to adapt and rearrange themselves in response to a changing ciincteher
stressors

Methods

We used thecoarsefilter approach toconservationwhichis welldocumentedin the scientific
literature. It would be overwhelming to identify and manage for the individual needs of the
thousands of estimated 24,0008,000 species of plants, animals, invertebrates, and fungi in
Vermont. The coarsélter conservation approach treats largecale 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 coéiltes elements are congeed at the scale at
which they naturally occur, most of the species they corttaiom the largest trees and
mammals to the smallest insectwill also be conserved (Hunter 1991; NCASI 2004; Schulte et
al. 2006). This approach is wdhcumented in the sciific literature (Jenkins 1985; Noss

1987; Hunter et al. 1988; Hunter 1991; Noss and Cooperrider 1994; Haufler et al. 1996; Jenkins
1996; Poiani et al. 2000; USDA 2004). By maintaining or enhancing these proxies, or coarse

filters, we can have highconfidy OS ¢S Ol'y STFAOASYy(ifeée O2yaSNE

native species.
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Vermont Conservation Design identifies landscipe! and natural community and habitat

level coarse filtersWe have very high confidence that this conservation design idesiieas

and features essential for the loAigS Nl Fdzy Ol A2y Ay 3 2F wBNX 2y i Qa
majority of thespecies inaturallycontains.Efficiently conserving many species using coarse

filters means we can devote more time and resources to theiggethat cannot be conserved

08 LINPEEROTAKGSERKE aFMWFASASAE NBIj dzA NBy rare 3pe0iast A O Y|

whose distribution on the landscape is too infrequent and unpredictable to be captured by
most coarse filters, and species with vepecific habitat needs (such as grassland nesting birds
that in Vermont are only associated with very specific agricultural mowing regimes) require
FRRAGAZ2YFE O2y aARSNI GFARAYIASINE!  A22yYalL 3t NIV SiyAd2 yNEBEF L
these specieand habitats,

To develop targets for coars@ter features, we first had to identify a list bibitat and natural
community-scaleelements that could serve as coarse filtekfter developing a long list, it
became clear that the elements could be beokout into five broad categories:

I Natural communities

91 Forest structures (old and young forest)
91 Aquatic,wetland, and riparian habitats
9 Open lands

9 Subterranean habitats

For each category, a small workgroup was tasked with further refining each catatmaylist

of targeted elements. To serve as efficient coarse filters, each element was selected based on
unique functions that are not fully conserved by landscapaleelements For example, not all

Dry Red OakVhite Pine Forests an uncommon naturalammunity type that provides

important contributions to ecological functionwill be conserveday protectinghighest priority
forest blocks. Therefore, this feature warrants a specific target at this scale. In contrast, Seeps
are a common and widespreadtmaal community, and we have high confidence that highest
priority forest blocks conserve the ecological functions of seeps. So, seeps are not targeted as a
feature at this scale. In some cases, particularly with aquatic and riparian features, the specific
f20FGA2Y 2F | TSI Gdz2NE Y & -séale and GabitalarndNBura o &
communityscale elements, however, the specific ecological functions and guidelines for
conserving these functions may be different at each sdaliimately, theworkgroups arrived

at a set of 14 elements at this scale.

The workgroups then defined each elemi@nd its ecological functions. Using scientific data
and professional judgement, thelevelopedspatial and/or distributionatargets for each
element anddentified guidelines for maintaining the ecological functions of each targeted
element.The specific rationale and methods for these steps are described in the individual
element desriptions later in this report. In general, workgroups aimed for targetlethat, in
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concert with the landscapscale elements, offered higtonfidence in the longerm
persistence of the element, and its contribution to ecological function.

Once a complete set of elements and targets was identified, we tested the overghdes

aganst adiverselist of more than 200common species and Species of Greatest Conservation
Need(SGCN)We identified which elements contributed to the conservation of each species,
and whether in our judgement the proposed coarse filter targets Wikiedy to meet the
KFroAdGrd ySSRa 2F (KS aLlSOASad {LISOASEA oK2a
C A f dp&iNEandire expected to need specispecific management actiong/e notedthat

some species can have their habitat needs met throughsesidter conservationwithin
Vermont,but that other factors can affect their loAgrm persistence threats outside of the

state (for example, loss of owlf-state winter habitat for many birds and invertebrates or

disease in cavdwelling bats)We haveindicated these cases in the analysis.

CKAE ylrfeairas 2NEaQAYy & SNARYRAFWR Ol IgidatitdeNiP Ry(AD
those species most in need of additional, specific actions, and helps focus our species
conservation effortsEnsuing that these findilter species are included in a lotgrm effort to
maintain ecological function is a key component of Vermont Conservation Design.

In addition this serves as the underlying support for the targets presented here. Testing the
targel 3 Q [ 0AfAGE G2 O2yaSNBS Ylye 0O2YY2y &LISO
of the selected targets for known species, llgoadds to our confidence that the targets
presented here will effectively conserve many other spegiggluding cryfic and poorly
understood species.

If the ecological functions of tHandscapescale and habitat and natural communigale
elements are maintained or enhanced, and each element maintained or restored to the

S

l.j

A

abundance and distributions described hefieK S Y I 22 NR (1 & 2 e vergIvay2 v (i Q &

to persistinto the future.

In this report, we describe each of the 14 habitat and natural commsufi}e elements. We
KIF S ARSYUGAFTFASR | GLINA2NARAGE¢ | YR ditikKtargetsS a
are those that are critical for an ecologically functional landscape. In some cases, these require
restoration in order to achieve full ecological function. The priority targets are also important
but there is more flexibility in conservingaogical function. The highest confidence in
maintaining an ecologically functional landscape will be achieved by conservation of both
priority levels.
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Conserving Ecological Function

The goal for each targeted element is to maintain, restore, or enhas@eological functions.

As each feature has unique functions, the strategies and tools to achieve this will be diverse. A
very rare, small patch natural community such as a Pitch-@aleHeath Rocky Summit might

call fora minimalist approack perhapslittle more than invasive species control. In contrast,
grassland areas for nesting birds require active agricultural management. Successfully
implementing these targets will likely require the full range of conservation and management
tools available.

People have been and will continue to be an integral part of the ecologically functional
landscape. It is a landscape that provides many economic and societal benefits, and one with
NE2Y F2NJ GKS LIS2LIX S 2F SNX2Yy (G LaaRBERIYE ¢ A (
owned, management and stewardship of private lands will be essential tetéwng

conservation success

Habitat and Natural Community Element Descriptions and Maps

The following sections describe the @éments that are targeted for maintaing ecological

Fdzy OlA2y® 9F OK StSYSyid AyOfdzRSa I RSTFAYAGA?Z
priority targets for maintaining ecological function, and a summary of the methods and

rationale used to arrive at the target. Maps are provideddll elements except caves and

mines. Many of the target elements are poorly mapped or in some cases not even mapped at
all. In these cases, the best available spatial information is shown; it is expected that these
maps will be revised over time as inoped data becomes available.

Natural Communities

Definition

A natural community is an interacting assemblage of plants and animals, their physical
environment, and the natural processes that affect them. As these assemblages of plants and
animals repeagcross the landscape wherever similar environmental conditions exist, it is
possible to describe these repeating assemblages as natural community Tyyses.are 97

natural community types in Vermont, includibprthern Hardwood ForesHemlock Forest
Qubalpine KrummholZRed MapleBlack Gum SwampndCattail Marsh

Ecological Function

Collectively, the 97 natural community types identified in Vermont, and their associated
ecological processdscluding forest succession and beaver disturbanceEsgcibe the full
range of habitat conditions that the native flora and fauna evolved with and are adapted to
survive in. Natural communities are places that currently support the vast majority of
+SNX¥2y0Qa 0A2ft23A0Ft RAGSNAAGE®

Natural communities are relately stable in a human timeframe, but the species asdagés
in natural communities havehanged over thousands of years and will continue to shift in
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response taachanging climate. Sites with higjuality natural communitiesoday represent
physical ladscape settings thedre expected taontinue to support important natural
communities(and associated species) into the futuRare natural communities typically
include rare species or occur in environmental settings that are rare.

Priority Target foran Ecologically Functional Landscape

All statesignificant natural community element occurrences (ES&tesignificant natural
community element occurrences are those that meet ranking standards developed for each
natural community type by the Vermoiish and Wildlife Department based on assessment of
community size, current ecological condition, and the ecological condition of the landscape in
which the community occurs.

Highest Priority
1 S1 and S2 types: all known element occurrences (EOs)
1 S3, Sénd S5 types: 50% of expected EOs distributed across biophysical regions in which
they occurandwithin an intact and connected natal landscape whenever possible;
1 Exceptions:

o0 Montane Spruce-ir Forest: all known EOs;

o Northern Hardwood Forest, Red Sprtiderthern Hardwood Forest, and
HemlockNorthern Hardwood Forest are matrix forests types (widespread
forests covering large areas of the Vermont landscape) and are explicitly
captured by Old Forest targets and also captured as inclusions in forest blocks,
not by EOs.

0 Seepsbecause ofheir aburdance,are captured by forest blocks and as
inclusions within other natural communities and are not targeted here.

o Vernal Pools are addressed separatébyaccount for tleir particularecological
functions

Guidelines for Maintaining Ecological Function
Targeted atural communities should be mdained inor restored toa state of high ecological
integrity. Ecological integrity is the structure, composition, and function of an ecosystem
operating within the bounds of natural or historic disturbance reginfésstranslates into
several measurableharacteristics:

1 Natural community characterized by a predominance of native species.

1 Species composition and physical conditions (soils, hydrology |atgely unaltered by,

or mostly recovered from, human disturbances.
1 Natural disturbance processesguominate.

In general, high ecological integrityll correspond to an A or-Banked element occurrence,

andANJ Y1 SR O2yRAGAZ2Y X dzaAy3ad +SN¥Y2yiG CAakK | yR
Ranking Specifications.
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Methods and Rationale

Natural commuities areone of themost importanta O2 F NBS FAf G SNBE T2 NI C
diversity(Hunter 1991, Thompson and Sorenson 200Mis is because there are relatively few
natural community types9(7 in Vermon) compared to thdens ofthousands of planand

animal speciesAn efficientapproach to conserve most species is to conserve high quality
examples otll the natural community typescrossheir natural range of distribution.

Selection of targets was based on professional judgemeith a goato maintain viable

examples of all of Vermont's natural community types distributed across the biophysic

regions in which they occur and represent natural community types relative to their rarity

and natural distributional abundance, with greater repentation of rare typeskRare natural
communities occupy a small percentage of the landscape but contribute disproportionately to
+SN¥2yiQa oA2ft23A0Ff RAGSNBRAGED a2NB 02YY2Y
represented across the landscape, witlany occurrences captured by the landscape scale
elementsof Vermont Conservation Design.

Mapping Comments

Mapping represents the best current knowledge of the location of targets on the ground.
Mapped targets represent only about half of the overall cgptual goalAdditional natural
community targets exist that are not represented in the map date gap between mapped
natural community targets and conceptual goals for targets provides clear guidance on
additional natural community inventory needs.
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Map 1: Natural Communiy Targets
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Note this mapping is incomplete and additional community occurrences exist that meet target criteria.
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Young Forest

Definition

Young forest is foredtabitat that is regenerating from natural or human disturbance and
dominated by seedlings and saplings, regardless of natural community Kypg &nd

Schlossberg, 20)A4t is defined as an area witjreater than 50 percentover of woody

ASSRf AYy3aI &K NHzo adameeNandiat ledsyoy sEemIacreltlidclude earyd i £
successional stands of shade intolerant pioneer species, as well as regeneratingfforest
mature forest speciessuch as sugar maple, hemlock, or red sprutgeneral, gung forest is
comprised of trees less than 2B years old.

Ecologcal Function

Young foreshabitat is recognized as essential to maintain viable, healthy populations of at
least 65 species of wildlife in the northeast sta(€slbart 2012. Fifty-four Vermont Species of
Greatest Conservation Need (SGCN) and 4 categafriesects (bumble bees, butterflies,
moths, Carabid beetles) require or depend heavily upoung foresiwor old field/shrub habitat
to maintain healthy populationsfoung forest alseupports many common specie®rior to
European settlement in Vermontraost all young forest was created by natural disturbance.
Currently, forest management creates the majority of young forest in the state.

Priority Target for an Ecologically Functional Landscape
A percentage of the foresh each biophysical region shlolbeyoung forest:
1 5% of the forest in young forest conditioNortheastern Highlands, Northern Vermont
Piedmor, and Northern Green Mountains
1 3-4% of the forest in younfprest conditions: All other biophysical regions

Highest Priority
Achievethe aboe percentage argets for yung forest within VCRighest priority forest blocks
using the following acreages:

1 Northeastern Highlands22,000 acres 1 Southern Vermont Piedmont8,400 to
1 Northern Vermont Piedmont31,000 11,200 acres
acres 1 Taconic Mountains8,000 to 11,000
1 Northern Green Mountains36,000 acres
acres 1 Vermont Valley 1,050 to 1,400 acres
1 Southern Green Mountains22,000 to 1 Champlain Hills3,600 to 4,800 acres
30,000 acres 1 Champlain Valley5,700 to 7,700 acres
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Guidelines for Mainaining Ecological Function

Provide young forest in discrete, contiguous blocks of at least 5 acres, with a minimum
RAFYSGSNI 2F ot1p FSSGZ 2NIJAY acCdzyOGA2y It 9l dz
created when a patch of young forest is creategbadnt to an existing area of young forest <5
acres in size, so that the combined areaSscontiguous acres of young forest with a combined
diameter at of least 375 feet. Combined adjacent young forest may be a patch of regenerated
forest, an area mainiaed by mowing, burning or herbicide such as a utility Agfivay, a
successional old field, and/or young forest created by natural disturbance such as windthrow or
beaver activity adjacent to these areas. When creating young forest through active
managenent, locate young forest in common and widespread matrix natural communities.
Design patches so they have a high interior to edge ratio. Prevent or control the spread of
invasive plant species in young forest patches. The creation of young forest hastéingal to
impact other conservatiotargets andshould be planned to avoid conflicts with other targeted
elements.

Although the majority of young forest is expected to be created through active forest
management, young forest resulting from natudasturbance also contributes to these targets.
When practical, allow these disturbances to proceed under natural dynamics with little or no
intervention. Maintainngresidual structures such as downed wood and root tip ups can
provide important habitat dversity in these places.

RestorationNeeds

At present young forest is not adequately represented imiaphysical regions in Vermont.
Creation of young forest through a combination of forest management and natural disturbance
is needed to achieve thegargets.

Methods and Rationale

Seciesrequiring young forests hawevolved withthat habitatcreated by natural disturbance
regimes. Since European settlement in Vermont, the abundance of young forest has varied
widely, reaching a peak during the refstation of the mid20" century. Today, there is less
young forest than before European settlement. A return to the-gregopean abundance of

young forestwould reverse a declining trend and reach a level that at one time supported all of
+ S NI 2 y U Qpecieg thal led@ii® young foredihus, target percentages of young forest
condition in each biophysical region are based on the expected percentages of the regional
landscape occupied by thelb year age classefore European settlemengLorimer and Whe
HnnoO & FLIWXASR (2 +SN¥2y(GQ& ¥ 2 bldbracieristizc® @S NJ
are recommended based habitat needs of young forest obligatéedeasified by multiple

sources $chlossberg and King 2007, Schlossberg and King 2015tsRotzeKing 2017,

Yamasaki et. al. 2014, Chandler et. al. 2009

Mapping Comments
Young forest targets are not mappespatial locations ofoung forest are dynamic and
expected to change as a resaftharvesting and natural disturbance patterns overdim
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Map 2: Young Forest Percentage Targets by Biophysical Region

Highest Priority acreage represaithe amount of young forest targetedithin highest priority forest blocks. Est
Current is best estimate of current percentage of young forest in thnedpased on USFS FIA data.
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