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in a changing global environment.

Established in 1990 and ratified in 1996 via a memorandum of understanding between the Vermont Agency of
Natural Resources, the University of Vermont, and USDA Forest Sthei€erest Ecosystem Monitoring
Cooperative (FEMC, formetlye Vermont Monitorng Cooperativelpas been conducting and coordinating

forest ecosystem mumitoring efforts for twentysevenyears.

Originally designed to better coordinate and conduct kb@ign natural resource monitoring and research within
two intensive research sitedlpunt Mansfield State Forest, the Lye Brook Wilderness Area of the Green
Mountain National ForestFEMGCefforts have since expanded to capture relevant forest ecosystem health work
across thenortheastern region with an expanding list of partnéem Maine, Massachusetts, New Hampshire,
New Yorkand beyond.

Todaythe FEMQunding stems primarily from a partnership with the USDA Forest Service State & Private

Forestry as part of the Cooperative Lands Forest Health Management Program. The miEM@perations

are handled by staff affiliated with the Rubenstein School of Environment and Natural Resources at the

University of Vermont, the Vermont Department of Forests, Parks & Recreation in the Vermont Agency of

Natural Resources, andthe USPANKE 4 i { SNIDA OSQa DNBSy aFEMZudading y bl (A 2y
primarily supports ongoing monitoring, outreach and data management, the blHEMICactivities are

FO02YLX AaKSR 0@ daAYy (AYRé O2yGNRodziAzya LINRPDARSR o8
The current mission of theEMGs to serve as a hub of forest ecosystem research and monitoring efforts across

the region through improved understanding of letegm trends, annual conditions and interdisciplinary

relationships of the physical, chemicaldabiological components of forested ecosystems. These proceedings
highlight some of th&EMGactivities aligned with this mission and demonstrate the potential of large

collaborative networks to coordinate and disseminate the information needed to uraledsprotect and
manage the health of forested ecosystems within a changing global environment.

Online athttps://www.uvm.edu/femc/
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Introduction to the Proceedings

TheForest Ecosystem Monitoring Cooperative (FEM®ual conference waseld on Decembet5, 2017, at

the Davis Center on the University of Vermont campus. This marked’thger of coordinatedrEMC
activities. The guiding themef dBeyond Communication: Advocating for Science and our Fogestss chosen

to helpcollaborators build capacity to communicate and market their work to a broader stakeholder audience

The morning plenary session wiasl by Tad Segaiho addressed th&ey frameworks and approaches used in
advocating for scienebased decision makind=ffective communication in scientased decision making was
broken down into four focus areas; the communication landscape, cognitive heuristics, the audience, and the
motivation model.Following our kynote presentationfour experts in the world of scice communicatiomgave
5-minute flashtalkssynthesizing their techniques and strategies for effective communication directed towards
the many stakeholders our audiencellaborate with professionaliy their fields Each speaker used their
professional gperiences with various audiences and gave succinct focused talks exploring effective
communicationstrategies Our morning speakers brought to light tireportance ofunderstanding your

audience, remaining focused on your key message, aneriaing howyour message will benefit your

audience.

This year the afternoon was devoted to two concurrent sessions whioelaborators from across the region
presented their most recent work, followed Iliiye working group sessions dhe topic of effective
commuricationthat wereoffered by members of the Cooperative.

These proceedings represent a combination of summaries of the plenary sessiomrtttks by FEMCstaff,
syntheses andutcomesfrom a series of afternoon working sessions, and the abstsadigitted by

researchers to the concurrent sessions. Additional details, including videos and downloadable PowerPoints of
presentations can be found on the meeting home page at
www.uvm.edu/femc/cooperative/conference/2017/content
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Keynote Presentation

¢ KA & &SI NITad SégérRresigeiit Bnd &Faunder of Outreach Strategies, addressed the key frameworks
and approaches used in advocating for sciebased decision makirend maximizing communication impacts.

Tad Segak a senior communications and advocacy strategist specializing
in complex campaigns impacting public policy on sustainability issues at
the domestic and international levels. He started Outreach Stratdgies
2009 to focus omedia, stakeholder engagement and international
education campaigns to protect our air, land and water both in the U.S.
and around the world.

When advocating for the environmeand forsciencebased decision
making, one should congdfourkeyareas: (1) the communication
landscape, (2) cognitive heuristiasd biases(3) thetargetaudienc€s),
(4)and what motivates them to take action

The current communications landscape is
highly politically polarized, low in trust, with
both high media consolidation arsklf

reinforcing media selectiotechnologies This O

polarization is greater than at any time in

recent history. Trust in institutions has 4 )

declined precipitously, and there is a strong

generational divide to this deteriorain. P ‘ ‘
-

Today there are only five companies
O2yGNREttAYy3d GKS Yl 22 ®
In rural areasthe access to multiple sources

of information can be limited or neaxistent

According to the field of cognitive heuristics,

our brains operate in ffierent ways at

different times, strongly influencing how a

LISNR2Y Ay3aSada yS¢o AYyTF2NNIGA2Y D ekdnblesdffadulisies STFF SO ¢
mechanisns by which we extrapolate and determine our stance on a topic. Therefore, it is cih@idahe topic

is both relatable and directnderstanding Buristicsis more important todaghan in the passincethey are
reinforced by the current communication landscape. In environmental advocacy, it is importsequence the
message make iteasy to comprehendandknow the audience

It is also important to ensiderhow audiencés)engage with informationThere are different types of audiences
that requirespecifically tailoreanessags. One methodology to breaking down audience types islé@g them
into four categories (Architects, Influencers, Decision Makers and Implemerechjtects help design the
intended changelnfluencersdo not havethe power to make this changdirectly, but can influence thoseho

do; DecisionMakers have thg@ower to make the proposed change; almdblementers can carry out the
proposed change.
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Why people make decisions to take action also matters greatly in designing communications campaigns. T
are five main reasons people take action: financtaisiderationspeer pressure, competition, desire to help

—_ ourselves and people close to asda desire to help society at
large. In advocating for scient@sed decision making, one
should consider atheseareas tocreate the most impactful
campaign.

Considering these various factors when crafting messages and
conducting outreach around environmental issues can help
increase the effectiveness of our communication around
environmental issugsvhether advocating on a specific policy or
attempting to communicate basic information to a ntethnical
audience. The ability to influence decisions and inject scientific
knowledge into the policynaking process requires us as scientists
to hone and uilize these tools.
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Effectively Com municating Science and
Advocati ng for Forest Eco system Research

¢tKAAa &SI NDa Lefeltiyely Bdnmuanizabndgacemte @hg advocating for forest ecosystem research
Tad Segal, president and founder oti®ach Strategies LLQlIéhe keynote presentation followed by four
experts in the environmental field with personal experience in éfeestience communication

The Short, Sweaind Engaging Story of Freshwater Mussels
Mark FergusonZoologistYermont Department of Fish and Wildlife

l'd +£+SNX¥2y0iQa adGraGS w%22t23Aa0x al NJ
protection and management of rare vertebest and invertebrates.

This taslbecomes increasinglhallenging when you are trying to

protect lesser known specieMlark, provided an examplen how to

draw in an audience ontapic that may not be commonly familiar to

the everyday person. Mark gageconcise overview intde lifecycle

of freshwatermussels more specifically, thatial stepsin making a

mussel.

Mark startsoff his talk by informing the audience thtitere are 18
) different freshwater mussel species that occur in the state of
S Vermont, more than any other MeEngland stateThis fact connects

Hleqiectappiatismetecndsad the subject of freshwater mussels to the audience, especially those
Life Cycle of a Typical Freshwater  |iving inVermont Mark then describsthe techniques used by
Mussel various mussels to breed. Generallyglmmmussels release sperm into

the wateruntil it encounters a femaleThe female mussevill inhale
the sperm through their siphon. From there it will enter the gill pouches where it will fertilize the eggs and she
will then produce her larvae.

Mussel at the larvae stage are in their parasitic state, estbing
that is unique in bivalve§.o survive they must attach thesalves
to a host fish. To accomplish this feat, female mussels have &
developed adaptations to lure in the right host. Mark provided &
examplethroughvideo where a lampmussel waved a flite 3
mantle at an unsuspecting fish. As the fish attacked thelifkgh
mantle the mussel blasted her larvae in to the gills of the fish
memaorable visual that shows the amazing evolution of these
simple creaturesToview the use of this modified lure visit
https://www.youtube.com/watch?v=I0YTBjOWHkU
Understanding thignitial process has allowed scientists to replicate them in the lab, resulting in young mussel
that can be reintroduced to recover declining populations of mussel.

used to lure in host fish.
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SoWhat? Howto Graband2 f R t S2LJ SQa ! da|SydAazy |
Bridget Butler Principal, Bird Diva Consulting

Scientists push their way through a great deal of obstacles to rdsihnext
breakthrough All that time anchard workand then they are faced witbondensing
all that information into something that is memorable and digestible to a broad
audience.

Using her experience tnird conservation and the media, Bridget Butler provided

insight into some of the strategies she uses to captivate her audience. Alluding to

the eight second attention spaof humans, Bridget S| ya 2y KSNJ & NHz S
2 KSy LINBaASYGAy3d AYyF2NXIGAZ2Y AGQ&a& A Y LA piefas that pourdo NB | |
audience can walk away with. This forces you to narrow down the muggiriant information, something that

you cancontinuouslyrefer back to during your interview or presentation so that your audience can walk away

with at leastfour key points.

Knowing your audience is the next step. Understanding how they talk, whattibetiests are, and who they are
will give you an edge by allowing you to mold your information to fit your audience. Eliminating jargon is one
way that Bridget suggests can make your information easier to understand. When presenting information, get
your point across through minimal text, bold fonts, and strong visuals that a person could look at briefly and
walk away understanding the point yeeeretrying to make.

Next, remember to give your audience something that they can relate to. Bridget mentions that your audience
will always be asking themselves how your information can help thehen creating your four key points you
want to keep your audience in mind. Reviesuy key points and confirm that each point can benefit your
audience in one way or another.

CAylLfftes Ad0Qa lo62dzi GKS gl & @&2dz LINBaSyid GKIFG Ay TF2NY

energetic when you present your findings. Learmedirect your passion to the audience so that they too will
pick it up.

Data © Writ.taled Deer Example of using visuals to
@ Squirrel & Chipmunk
\\“ © Turkey portray data
@ Snake (Common Garter & Redbelly)
@ Raccoon
h @ Frog & Toad
@ Turtie (Common Snapping & Paint
@ Porcupine
@ Fox
@ Grouse

@ Canada Goose
@ Moose

Clear Message

If you came across a large animal on a
highway, do you feel confident that you
B would know how to react to avoid a collision?

Almost

of drivers do not
feel confident that

= w— = g

L 68% |INILS2%

The enire survey 2017 potes
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Reaching Decision Makers: Using Science to Inform Policy
Jamey FidelGeneral Counsel and Forest aiddlife Program Director, Vermont Natural Resources Coyncil

Toeffectively utilize science to inform policy, first begin with published
peer-reviewed research that forms the fodation for the issue. This step
followed by awareness buildintypically led by NG® government
agencies, or academic institutionsrom hereit helps to havea defining
catalyst¢ such as an event or stakeholder proceds build momentum for
the issue. Ideally, scienegdll befully integrated intofinal policy.

One ndable example of this process was new policy on rivers and
infrastructure development. The Rivers Program at the Vermont Agency
Natural Resources developed the science of fleyggmimorphology in the
state, recognizing that river positions are not staffhrough this work, the
staff demonstrated to state, regional, and local agencies tivar corridors
will move, anddecisions aboutlevelopment andnfrastructureneed to
consider this realityAs a result, this science was irporated into local and
regionalplanning, with many towns adopting stronger flood and erosion '
regulations. However, the defining catalyst was Hurricane Irene in 2011. The flooding resulting from this storm
demonstrated the impacts of development on river corridors. Following) tiew state regulations pertaining to
river corridors and erosion hazard areas were adopted into policy.

Another example of science to policy action
O REST PRAGMENTATION PR was stronger attention to forest fragmentation
and the role of coalitionsWhile ample
research on the negative ecological and
economic effects of fragmentation existed,
awareness building was needed. Coalitions to
advocate for stronger fragmentation policies
were built and a statewide forest roundtable
was held. The catalyspportunity occurred
when the Vermont Legislature asked the
Vermont Agency of Natural Resources to draft
reports on strategies to address fragmentation.
Agency and expert testimony, lobbying and
grassroots support resulted in new policies to minimize fofiegymentation Vermoniwide.

Report to the Vermont Legislature

Both of these successful examples showcase the process in which science provides the foundation to policy.
Indeed, testimony from scientists can help build credibility to the cause, assist in awareness building, and
provide technical expertise. Integral to this effort is providing venues to share information and develop effective
communication to shape policy.
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Science for Impact? Know your Audience
Julianna White University of Vermont Gund Institute for EnvironmeBGIAR Research Program on Climat¢
Change, Agriculture and Food Secu{@CAFS)

174

Julianna White is the program manager for the CGIAR research program; a small
UVM research tearthat workson low emissions development in agriculture.
Theteam conductsresearchand stakeholderengagemento develop

agricultural options that decrease greenhouse gas emissions and increase
carbon sequestration.

White depicts her communication strategies through the use of a three step
procesdocused? y  (infp&t pathway, a plan forextendingthe effects of

the work andidentifying the key next steps and stakeholders for further work. fireestep is to engage

GNB &SI NOK dzaSNBé oK2 NB (GKS aOASydAaada 2N SELISNIa
FAYRAY3IE G2 GKS aySEG dz&AaASNRE 6KAOK I NB GeLAOLrttea yli
GKS NBaSkNOK Ydzad 6S LRNINI&SR (2 GKS GSYyR dzaSNR¢ o
organizations to utilize communitian tools such as journal articles, reports, media outlets, and infographics to
effectively communicate their findings to all stakeholders.

K

This process was demonstrated witlease study on nutrient =
management using optical sensors. The first step is to conne i *—‘l
)

;;;;;;

GAGK (KS aNBASHNDK dZASNEE D & — %‘ V% anesy
some countries and has become ovesed in areas such as Indi~ 8 f =l | N

and China leading to a decrease in profit&p#ind an increase

in greenhouse gas emissions and water pollution. Researche
India and Mexico tested the use of handheld optical sensors ¢
released a journal article showing how nutrient management

sensors can help farmers calculate how much andtwind of  wen b 40
fertilizers to use in the fields CCAFS main target countries for low emmisions
' development in agriculture

¢tKS ySEG aGSLI Aa G2 oNAy3d GKS a0ASyO0S G2 (GKS aySEQ
case studyvere developedfor investors, private sector leaders, extension organizationd,farm associations

to show how these sensors have worked in certain areas and how they will work in other regions going forward.
This step also requires reaching out to development organizations, fayjroapsand cooperatives, and other

people who workon the ground to get farmers using this new technology.

¢KS fFrad adasSLI Aa 2 thefages. Faryierdiage infiokalve énSgprRnewzittaiNGing a
network with one another allowing them to share new technologies and techniques. C@RAR thiis

collaboration by providing clear communication messages and visuals that describe to farmers what they can
use and how they can use them. The impact of utilizing these sensors is that farmers can increase productivity
and profits while simultaneusly decreasing 0 emissions and water pollution. Proper communication between
scientists, policy makers, and farmers allow these technologies to be used on a large scale and have significant
impacts on productivity and emissions.
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The Making ofOutdoor Radio
KentMcFarland Sara Zahendra, Vermont Center for Ecostudies, and Chris Albertine, Vermont Publidl&tagio (
presented during the flastalk session but is available at

https://www.uvm.edu/femc/cooperative/conference/2017/content

Kent McFarland discusses the importance of
communicating science and natural history in a way that is
both interesting and informative to the public. He is
currently working on a progra with Vermont Public Radio
(VPR) called Outdod®adio, which unites the sounds and
science of nature in a monthly storytelling feature. In the
early 20" century, Anna Comstock, the first female
professor at Cornell University, and writerMdture Study

in Hand started a natural history study among schools that
progressed until the 1950s and 60s. These programs
produced some of the greatest naturalists in history such
as Aldo Leopold and Rachel Carson. Unfortunately during
the 50s and 60s, natural hisgpbegan to fade from
curriculum and today natural history knowledge by the general public is at-imallow. This disconnect
between the public and the scientific community is what led to the creaticbudfioor Radio.

Although scientists are well versed in the details of their research, they often lack the ability to clearly pitch this
information to the public, which leads to miscommunication and a lack of interest.Mefarlandand his team

faced these roadblocks Bme hooking up with storyteller Chris Albertine from VPR. Albertine relayed the
importance of giving a story a clear beginning, middle, and an end. In order to give science a story, the content
must entice people while simultaneously sneaking in importasearch. Randy Olson, a scientist and filmmaker
RSaONAO6Sa (GKS ySOSaarite 2F ad2NB oNAGAy3 (G2 F2tf20
GKFGO 2NRSNX» ¢KAa Aada RSLIAOGSR Ay aOC!l NITuryirg Scientiici 2 NBE |
findings into narrative writing can be difficult and frustrating, however it can also be an excellent tool to

captivate the public and present important resear¢h2 f S N}y Y2NB | 62dzi =+t wQa h dzi
http://digital.vpr.net/programs/outdoorradio#stream/0

-ir

On a rainy night in April the salamander crawled from undergrounc 2
and then it went to a vernal pool and made it, but one scientist has * -
found thatvernal pools contain methyl mercury from atmospheric  # ‘
deposition and the salamanders are accumulating it in their bodies. ¥ &
Therefore, we have to find out if this harms the salamanders and if ¥+
can we lower emissions and clean up the vernal pools? :

- Kent McFarland
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Summary of Working Sessions

Session summaries wevgitten with presenters and FEMC staff for the afternoon worlgegsios.

CanWe Manage the Impacts of Climate Change on Sugar Maple and Maple
Sugaring?

OrganizerToni Lyn Maelli (DOINortheast Climate Science Center; University of Massachyggteerallyled by the
ACERndgeam

This working group focused on discussing management
adaptations to negative impacts of climate change on
sugar maple and maple syrup production. The patrticipary
includedtribal members, small maple sugar producers, &
forestersand private forestry casultantsthat work with
sugar producersandresearchers from the U.S. Forest
Service, state agencies, and academia concerned with t
impact of warmer weather on sugar maple populations. '
Participants were broken into three groups to discuss thg A == X

major threats that sugar maples face from climate chang From left to right: Alexander Bryan, David Lutz, Selena Ah
based on the initial group vote: warmer winters and Joshua M. Rapp, Toni Lyn Morelli, and Ryaish

springs, more weather variability, and more extreme

weather events.

Personal stories were shared concerning loss of quantity ans
guality of syrup production due to increasing temperatures
drought, false springs, and pest outbreaks. Perspectives fr
tribal members were particularly valuable. Concerns varied
depending on \ether the participant was from the souther
(VA, NJ), central (Midwest, MA, VT, NH), or northern

(Canada, northern Maine) part of the sugar maple range.
After outliningthe major managementrisesfaced by sugar
producers, participants discussed possitaptations such
as tapping in early January to catch any early sap flow, Photo by Josh Rapp
increasing forest diversity to increase resilience, and for
tappers to allow regeneration among sugar bushes.

Sugar maple trees and producers face serious threats due to climatgelzand it is the responsibility of

foresters, farmers, and researchers to adapt management strategies to combat these changes. Moreover, all
groups stressed that more research is needed on the direct and indirect impacts of climate change and on the
potential for adaptation and sustainable practices. And finally, when thinking about what maple sugaring should
look like at the end of the century, participants described healthy, adapted trees in a diverse, functioning forest
ecosystem, with maple syrup contiing as one of the many ecosystem services of the forests of the northeast
and Midwest and migAtlantic, with more people with different perspectives involved and connected, working
together.
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GeneralSession Notes:
1 Began by organizing into three groupsanagers, researchers, producers
o0 Composed of: Tribal members, small maple sugar producers, foresters that work with sugar
producers, private forest consultants that work with sugar producers, as well as researchers
from academia, state agencies, and th&lJ-orest Service concerned with the impact of
warmer weather on sugar maple stands.

1 Used an online/phone applicatiom(vw.menti.comn) to ask 3 operended questions to the group. As
people responded with up to 3 wordd$)dse words would show up on the screen or get bigger if they
were already there.

0 Q.1: What changes are you seeing in sugar maple stands and maple syrup that might be related
to climate change?
A Most popular responses: Earlier season, more variability, shegason, quality,
phenolics, yield, variable temperature
A Response$rom 16 participants:

Spring-phenoclogy
phenclogy Io shorter More varible growth

SAlIer=Season
more-vdariability

w
8
? Earlier-bud-break Early
5 Earlor-buc-broa orter-season &7 .
= Reduced growth ! TEK=-interview
o Earlier-sap-collection  Reduced regeneration
- - =2 Variable temperatures Lower-sugar-content
= “ 0 0 Qg "
@ o £ c = . " =
= = 5.~ Stressed Earlier-season-start
w " o
= o .. Earlierseason @
%] O =
i i
4 L
=
5]

0 Q.2: Related to syrup production or sugar maple management, what are you doing to respond
to climate change?
A Most popular responses: Research, invasive cortadjtional ecological knowledge,
tapping earlier, regeneration, healthy trees, adaptation
A Responses from 22 participants:

Savor
panic Adaptive management  Offer-tobacco
planting-southerly-stock tapping earlier

Apply

Regeneration
Transfering _Y) Tap-red-maple

& Promote-hunting
Monitor-forest-pests EOrIicr—topping Nofar- Tap-guidelines

TEK—IﬂtOFVIOW Traditional-ceremonies
planting sugar plantation
Changing- tapping-date

outreach
Adaptation

tapping red maples

Diversity

Monitoring more

Sap-quality
Vacuum

Knowledge

o Q.3: What is your biggest concern related to sugar maple and maple sugaring?
A Most popular responses: More variable weather, mertreme weather events, shorter
tapping season, maples shift northward/ upslope, more pests/disease, warmer winters
and springs
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A Responses from 25 participants:

More pests/disease

® Warmer winters & springs

Maples shift northward/upslope ®

Shorter tapping season :
PRINg ® More variable weather yr-to-yr

More extreme weather events @

9 Focus for the day: group discussions focused on the impacts of warmer winter/springyanatae
weather, and extreme weather on sugar maple production and stands

o Each group (a mix of managers, researchers, producers) was assigned one of these categories to
discuss
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Notes from GroupDiscussions

Problems

Quality Concerns

Solutions

Group 1:
Warmer
winter/spring

Main Drawbacks:
influence on pests,
nutrient cycling,
weather
unpredictability

fMore invasive earthworm loss of
leaf litter layer/beech
dominance lack of germination,
faster cycling of nutrients

fINo snow covek more
erosiorA less litter root damage

fForest pests (e.g., forest tent
caterpillar, gypsy moth)

fSummer drough’ regeneration
failure

fProblems with regeneration if some
populations require low
temperatures

Fewer freez&haw cycles in
southern locations

fiCrown dieback less leaves less
sugar

fHigh calcium magnesium soils
leads to the best quality syrup

f1Soil leaching from erosion and
different forest stand
makeupA less calcium
magnesium soils.

TWarming trees heal wound
fasterA shorter tapping season

f\Warming earlier in
springd budburst or microbial
activity can interfere with
production

fDecreased sap quantity and
quality

fHarder to manage without frozen
ground for access

fChange in species composition
might affect soils and thus tes

1 Foresters and sugar maple producers mu
allow for regeneration to aid in adaptation
of sugar maples to a warmer climate

1 Tap early

11 Tap other species other maples, birch,
beech

fSanitary taps

1 Vacuum tubing

T Prewarmers

1 Smaller taps

fDisposable taps

T Pull teps earlier

T Fertilize

T Liming

fTHomogenization of syrup

1Bulk production

1 Consider different sites

1 Deer management: wolves, doe hunting

fManage invasive species, spraying

 Structural and species diversity, including
more red maple and ash; Promote
harvesting

T Notethat the northern end of the sugar
maple range is likely to benefit from
warmer conditions

f'Source seeds from farther south

fMaintain closed canopy

Group 2: More

fincrease in pest outbreaks
fPressure changes are different in

flincrease in fungal and bacterial
spread

1Begin tapping earlier (i.e. Januas) 1o
catch a falsepring

weather events

Goal: cover false
springs, ice storms,
wind blow down,
wildfire, flooding,
drought,andother
extreme weather
patterns that
damage maple
populations

fFalse springs leaf damage + more
microbes in tap holg disease and
lower quality syrup

TStorm# WindthrowA kills trees +
damages tubing systems, (oss of
time/opportunity)

fiCatastrophic wind events can
reduce recruitment or even wipe
out a population

fIFlooding/Extreme
Precipitatiorh Soil ErosioA leaf
litter loss/leachind little
regeneration

variable other specie$, requires vacuum fIShorter tapping season fManage for pests and disease by avoiding
weather tappingA no long term viability TLess reliable tapping season monocultures
fWarm weather near end of season fiSanitize spouts regularly to lower the
can end season prematurely spread of fungal/bacterial disease
fAdapt to tapping other species
Group 3: ‘IIDrgughA destroy anwentire fEarly season= light sy, less fTap earlier in season to avoid false
Extreme aslhaz )/ Qa ~ONEZ LJ b microbial activity spring# still risk a low yield
X ao6dzR Ul ausSé fLate season (or warmer weather| fTap in fall

conditions)=darker syrup, lower
quality, high microbial activity.

fTap silver/black mapléo(t harder to heal;
more brown)

TMore work needs to be done to manage
maple stands/ production to account for
extreme weather

fTesting smaller tap holes to combat effect
of increased microbial activity due to false
springs

TNanofiltration (i.e. reverse osmosis, raises
the sugarcontent of lowsugar syrup by
placing next to higisugar syrup separated
by permeable membrane; important in
false spring years when sugar content is
lower) aAy3 GOSNIATAOI
achieve goals (example: To be deemed
GOSNIATASR 239bfsyrupO ¢
must come from red maple)
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Climate Change and an Ecologically Functional Landscap€ardie Plan
For and Achieve Conservation Success?

OrganizerBob Zain@VT Fish and Wildlife|Eric Sorensoi T Fish and Wildlifegnd Liz Thompsa®ermont
Land Trust)

The primary goal of this session was to addresgs
difficulties with choosing higpriority
conservation areas, where the organizers loo
for differentideasi 2 adzadl Ay +8S
biological diversity. The main focus of the
session was maintaining, enhancing and
conserving ecologically functional landscape
through cooperaton with other agencies in the
stateandlandowners. The difficulty of
cooperating with many different types of
people, organizations and institutions was one
of the common themes of the conference. The
biggest obstacle was conclusively taking
different ideas, plans ahorganizations and
building them into a coherent wholeom which everybody benefits. Organizers also showed the attestivo

maps from two different conservation agencies prioritizing different areas. One obstacle both agencies shared
was that around 2% of land was prioritizedr'his was complicated by the challerajeehoosing high and low
priority areas, along witlimited cooperation betweerthe two organizations.

A major topic of discussiaturing the session was how to know if a landscape isagi@jpting to climate change
Themostcommon: ya4SNJ ¢l & GKFG ¢S ySSR G2 1y2¢6 o6KIFGO al RILIG
changes, is that a success or failure? Some other discyssiais included what to consider when choosing
conservation areag isit genetic diversity, ecosystem biodiversity or simply ecosystem sefiCamonitoring

help us recognize success or failure? One issue arising with monitonioygy t® determinewhat to monitor

whenwe do not know exactlwhat the outcomes of adaptain landscapewill look like.

Lastly, coordination and communication is very important among different societal graithsattendant
challenges in how these groups take in and interpret informatdany landowners do agree and support land
trusts whenshown what a certain area, ecosystem or landscape does to their benefit. One of the ideas many
attendants of the session agreed upon was that landowners will react positively if the conservation ideas and
areas are zoomed in, town by town, street by stresfiowing landowners their very backyard and its position in
al GAy3a +SN¥2yiQa F2NBadao
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Informing Policy Expert Testimony and Other Ways to Engage With
Lawmakers

OrganizerJoanna Gartoiivermont Department of Forests, Parks, & Recreation)

Panelists:

David Mears (Director, Environmental Law Center, Vermont Law School)

Rebecca Elli®eputy Commissioner, Vermont Department of Environmental Conservation)

Neil Kamman (Senior Policy Advisor, Vermont Department of Environmental Conservation)

Jamey FidglGeneralCounse& Forest and Wildlife Program Director, Vermont Natural Resources Council)

This session focused on how scientists
can engage effectively with policy
makers and understand how policy
makers approach and think about issue:
The organizer, Joanne Garton, posed
several big questions to the panelists,
who engaged in a discussion witte
audience on these issues. The key
themes that came upepeatedlywere:
Know your audience; consider the
timing; fine-tune the delivery; and
balanceadvocacy and credibility.

From left to right: David Mears, Rebecca Ellis, Neil Kamman, and Jamey Fide

Know your audience

All panelists seemed to agree that scientifitderstanding and information are not the first and foremost
O2yOSNYy G2 (GK2&aS YI{Ay3 LRftAOE® ¢KAA R2SayQid YSIy
could be any number of highgariority issues that override those concerns, sashandowner reactions,

economic costs and government spending. In addition, policy makers may not be familiar with the science,

which can prevent them from engaging. Showing up and expecting the science to speak for itself is generally not
a viable tactt, and inserting scientific information into the policy making process entails hard work and stepping
outside your comfort zone.

Consider the timing

Panelists described two types of conditions for inserting science into the policy making processt Ehgldins

and steadyc the science can be ready and waiting, but it takes a lot of diligence to work directly with

stakeholders, meeting them where they are, and helping build a consensus on a policy goal. On the other hand,
there are times when the righhessage about the right topic can be immediately impactful, such as mercury
regulation, because you have the right communication materials and the public is paying attention. Because you
R2Yy Qi (1y296 6KAOK aAldzr GA2Yy &anbrofiehiskty. TAYR &@2dz2NESE T A
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Finetune the delivery

Meeting people where they are means having the right materials. A legislator may remember just one slide of a
304t ARS LINBaSyidlGaAz2y>S FYyR AG fA1Ste g2y Qlalandstaj KS 2y ¢
committed to communicating that goal and the science that supports it, rather than trying to explain the entire
context of the issue. Providing good similes and metaphors that capture the crux of the issue will be more

effective than explaininghe science behind the issuAn example was describing phosphorous in water as nails
@2dzQNB dzaAy3a (2 0 dzif RuthentHti RiRId she®(mainiaib &BaticcogyaniSmsyhutA £ &

too many nailge.g. too much phosphorousand you buildoo many sheds (algae), and yaill eventually

reach a point where you cannot accommodate all of them in your yard (lake) s@ales also provide a way to

use concrete examples firmly based on data and science to tell a more compelling story, aadaniéntists

on firmer ground.

Balance dvocacy andredibility

The norms of scientists and their engagement in pati@king seems to be shiftingadvocating for particular
policies might have been unthinkable for a scientist 15 years ago, but tblagiigying. Maintaining consistency

is a key way to maintain credibility when providing testimony on multiple issues, and acknowledging the tension
of being a scientist advocating for a particular policy can help diffuse the potéskaf that act. Scietists are

trained to avoid stating things with certainty because of the nature of the scientific method, which can undercut
the ability of the public to believe scientistdbeing assertive with language is something that is needed in this
sphere to balane with all the other interests lobbying on a given issue.
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Media Training for Scholars: Getting News Coverage for Science

Organizer: Basil Wauglsund Institute for Environment, University of Vermjont

Basil Waugh, Communications Director for the Gund Institute for
Environmentbegan the session on getting media coveragasking
the audience to share their personal experiences with media. &this
to stories about the difficulties of translating and ctemsing stories
into consumable media for a broad audience and the many
techniques and strategies they have found interviewers use to
manipulate stories.

Basil thertook the group to the initial contact point with the media. :
Imagine yourself working at your desk when your phone ritigs. / £

some media entity and they want to interview you, now what do yo —— T
do? Basil emphasizes not to panic. Find out the who, what, andhelyyare contacting you. Get dfie phone

andthenRSOA RS GKSGKSNJ 0KSANI YSRAI 2dzif St adzaida &2dzNJ yS

yourself before committing to an interview.

The main way to prepare yourself is to stay informed aliba subject at hand and insist that you are taking the
interview in a setting that prioritizes your comfort. The most important thing to remember is that you are

limited in terms of time and the amount of detail you can include. Create three key messagjpsactice

staying on those three messages despite the path taken by the interviewer. Practice deflecting the conversation
back to your main key message to ensure the audience will walk away understanding your message.

Although you cannot predict exagtihat questions will be asked, you can always anticipate a set of question
that may come up. Basil explained that common interview questions fall into the following categories; the
softball questiosthat are basic and netechnicaldo S ®\&xe thére angurprising finding® @hE hardball

questiors, andquestionsoff the recordb ¢ KS | dzZRASYy OS g4l & NBYAYRSR (2 0S5
a4 GK2aS IINB FalSR gKATS @2dz [ aadzyS GKS A ¢nytlinddA S 4
said between you and the interviewer could potentially be used regardless of what the interviewer says.

The group was then equipped with a set of phrases that would allow them to maintain control of the interview,

LIKNJ aSa adzOK g Ag/ @K Hjdesa (1A yA WIHAING KS Y2ald AYLRNILF Y

x )

GEKSNB INB YIye AYLERNIFYG 2LAYAZ2YE 2y (KA& AaadsS od

on the subject matter. Steer the conversation so that yaudience understands your key messages.

Proper navigation of the media can be a great benefit towards increasing the impacts oégearchby

advancing public understanding. Using the media cantieatany opportunities that would otherwise go
unnoticed if you had not broadcasted your work. Though these benefits are invali&=#si states that
opportunities will come never feel like you have only one and go into something in which you are unprepared.

Once we learned how to work the interview pess, Basil walked us through the steps of making the news.

First, be aware of the currembpics in thenewsby researclingthe news itself. Review journal publications that

are related to your own professional interests. Second, monitor your projecttaries and find ways to

connect them to global events, malgeé 2 dzNJ a4 2 NE NBf S@lF yi 2y GKS {1 NHSNJ
remember the media is a business and they are looking for the next big story that puts them above their
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competitors. Reviewyoulr 1 2 NBE I YR LA O] (GKS LR2NIA2ya GKIG &2dz oSt
audience.

¢CKS YFAY GF{1SFgre FTNRBY .laAfQa ¢2N]lAy3 addtaery Aa
you are prepared and confident it can leadnt@re opportunities to further extend your missioand the impact

of your work
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Stakeholder Engagement in Research and Results

Organizer: Julianna Whit@niversity of Vermont Gund Institute for the Environment, CGIAR Research Program on
Climate Change, Agriculiiand Food Securitgnd Bridget Butle(Principal, BirdDiva Consulting)

¢CKS ¢g2NJAy3 aSaairzy KIFIR Gg2 3F2Fftax ARSyiGATFTFeAaAy3d ail g
working to reduce agricultural emissioobgreenhouse gaseés the developing world and Bridget is workitag

consene habitat in Vermontbut both need to make the case to nacientists that what they are proposing

makes sense to local commuet

Julianna targets what audience she is speaking to and tailofigfeemation to that audience. The information
is grounded on peereviewed papers, which are in turn based on data, but not all audiences need a scientific
paper. To reach different audiences CGIAR makes different products ranging from YouTube vigleassiss
F2N) A320SNYYSY(ld YAyAaadNRSad ¢KSe | f,ardlwoikadtiisigkdlibldecs e 2 dzy 3
in developing evidencbased policieand methodologies to the extent possible.
NARISEG aYl LAE¢ dikeSingthezadvélopmessaestbylz@unking @formation into
understandable pieces. Four is the magic number for human memory and retrieval of information. She outlined
how to make your work understandable in no more than four aspéieen chunk each of those asis into no
more than four pieces of supporting information. She showed examples from her own conservation work on
how to do this before the group put theory into practice with a messaging exercise based on their own work.

HOOKING | @
LANDOWNERS @i )
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Contributed Abstracts

Therewere 24talks contributed to the conference, presented between two sessions throughout the day. In the
morning there werghree concurrent sessions. TBessions wer&ngaging Stakeholders and Influencing Forest
Policymoderated by Alexandra Kosib&ater Quality and Assessment Across Scalederated by Ismar

Biberovic, andrends and Patterns in Wildlife and Fisheneslerated by Carolyn Loelm the afternoon session

of talks there werdhree concurrent sessions. The concurrent sessions Wwerest Edogy and Silviculture
moderated by Alexandra Kositfanvironmental Change and Lemgrm Monitoringnoderated by Christian

Schorn, andCanWe Manage the Impacts of Climate Change on Sugar Maple and Maple Sugmaritegated by
Toni Lyn MorelliBelow are thebstracts submitted for these talks, including autladiliation. The presenting
authors name is in bold type.

Imported Forest Pests: Science appliedkoyp

Gary M. Lovett
L Cary Institute of Ecosystem Studies

The forests of the Northeast have been subjected to repeated invasions of forests insects and pathogens
imported through global trade. This is part of larger problem of forest pest invasion that affects the whole
country. We convened a group of expertsagsess the ecological and economic impacts of forest pests and
policy options for preventing the importation of new pests. This presentation will discuss the findings of this
study and subsequent activities to put these policies into action.

e
P
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Bridging the gap between invasive species research and management:
Challenges and solutions in New York State

Carrie BrownLima

INew York Invasive Species Research Institute

The body of scientific knowledge on invasive species has been

rapidly growing concurrently with the introduction and spread

of new invasive species. Despite the increasing availability of

new information and technology there continues to be a

disconnect beveen research and management that can ” -
hinder the understanding and application of new solutions to (
invasive species challenges. In an effort to address this divide

New York State has established the New York Invasive Spe

Research Institute (NYISR&skbd at Cornell University. NYISRI

has the mission to communicate and coordinate invasive

species research to help prevent and manage the impact of

invasive species in New York State and beyond. The institute

partners with New York's eight Partnerships Regional Invasive Species Management (PRISMs), iMap Invasives
database, Department of Environmental Conservation, Office of Parks, Recreation and Historic Preservation and
many researchers across disciplines who are willing to devote their expertis@tovieninvasive species

management on the ground. This presentation will provide an overview of the comprehensive approach to
address invasive species in New York State including the programs and activities that NYISRI is promoting in an
effort to bridge he gap between invasive species research and management in New York State. It will also give
insight on how recent research and innovations should influence the way we think about and niraresiee

species moving forward

NYISRI
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Chatrting a future for researcim the Northern Forest: NSRC partnerships to
sustain forest research

William B. Bowdeh
'Rubenstein School of Environment and Natural Resources. University of Vermont

Since its inception in 2001 the Northeastern States Research
Cooperative (NSRC) has supported cdissiplinary,
collaborative resarch in the Northern Foresd, 26million

acre working landscape that is home to more than two
million residents and stretches from eastern Maine through
New Hampshire and Vermont anttd northern New York. A
central component of the program has been the importance
of the Northern Forest to society and the need for research
activities to have relevance and benefit to the people who
live within its boundaries, work with its resourceseuts
products, visit it, and care about it. As directed by the public
law that created it, the NSRC has been a competitive grant
program for research on the Northern Forest region, jointly 5, i&&‘;\
directed through the USDA Forest Service Northern %"b o

Research Statigrihe University of Vermont, the University

of New Hampshire, the University of Maine, and the SUNY

College for Environmental Science and Forestry. Between NSRC Partnerships

2001 and 2015 the NSRC has funded 279 completed projects

with an additional 43 ongoing projects. Heeprojects have been awarded to 176 individual researchers at 53
unique institutions, organizations, and agencies. The research has ranged over 14 core research interest areas,
with the most important interest areas in (1) Forest Management &amp; Prodtyct(2) Atmospheric

Pollution; (3) Forest Health &amp; Invasive Species; and (4) Climate Change. The NSRC has successfully met its
mission for over 15 years. But in recent years it has become apparent that the NSRC needwision its

future. Asa consequence, we are taking the 2018 year to reimagine what the NSRC might be. In the initial
phases of this effort we have reached out to the stakeholder and researcher communities in the Northern Forest
region to seek their advice and input. We aterently preparing a retrospective Business Report for the Forest
Service, which will summarize the achievements of the NSRC over the last 17 years and in January 2018 we are
planning a facilitated workshop to develop a strategic vision for the futuns.i§ta transition that the FEMC has
already successfully negotiated. As we consider how the NSRC might change in the future and what it might do
and become, it has become clear that closer partnership with the FEMC could be beneficial to both
organizatias. In this presentation we will explore these benefits and seek input from the meeting participants

to help us identify a future path that will best serve the Northern Forest communities and the resources that we
all value.

Northern
Forest Lands

NGOs
sajuNWIWo)
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Effective communicatiomith a municipal audience

JensC.Hilke!, Monica Przyperhatt
1Vermont Fish and Wildlife Department

Vermont Fish &amp; Wildlife Department staff work with all 251 VT Municipalities and Regional Planning
Commissions to provide technical assistancea@mservation planning for VT's fish, wildlife &amp; habitats.
Because 81% of VT is in private ownership and individual towns have land use planning &amp; regulatory
authority, we believe technical assistance is an effective approach to influence landaisieils made by
municipalities, and this job is critical for the Department to achieve its mission of the conservation of all of
Vermont's fish, wildlife and plant species, relateditats and natural communities.

Over the last ten years, Department Hthave g | Connect to
constantly worked to improve messaging for the X P&EE
municipal audience so that we can better advocate ‘ '
for fish &amp; wildlife resources. This involves
interpreting the full suite of natural heritage
elements from the landscape scale (interior forest
blocks, habitat connectivityetc.) tonatural Healthy Ecology, | \ [ N\
communities and fine filter elements like vernal > Healthy Economy, DA
pools, rare &amp; endangered species, and wetland /'~ Healthy Community
Recently, Department staff deloped a messaging :
triangle toensure consistency in our approach while [ understand |
still maintaining the flexibility to address locally CHANGE |
important resources and issues. The three points of i =
this triangle represent the three main messages that wated audiences to hear: Your place is importaiis
landscape is changing, agdu have arange of opions for moving forwardNo matter what the topic of a
presentation, these three messages are embedded in the content, and we can pivot from one to the next. Our
goal is to also maintain a central message for every conversatdmve with thepublic: The health of our

ecology, economy, and communiye intricately linkedEven when explaining complex scientific concepts, we
strive to incorporate this messaging triangle into all of our work.

As the Agency has developed Vermont ConservatioigBesmd presented it on the BioFinder website and in

the text of a soon to be released publication titled Mappirgrmont's Natural Heritagé mapping and
conservation guide for land use planners), staff continue to wrestle with the most effective lantpuegpress
difficult concepts, such as landscape scale, the importance of cfileseconservation, and the nuances of
bringing each heritage element into the land use planning framework. While the scientific process should
attempt to avoid value judgents or at least acknowledge them ahead of time, effective communication to this
audience is intimately involved with the community values of each town and the individuals in the room. We
strive to present this material in an effective way, connecting wdimmunity values and local understanding
while empowering local decision makers to choose the way forward with a range of options, fream non
regulatory to regulatory tools. We have found the messaging triangle to be an effective tool keviagthese

goals.
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Using LiDar to map eroded forest roads in the Lake Champlain Basin, Vermont
Sean MacFadénWI NX I (-Bunné Marg WekloR, Alexandra Marucei

L University of VermontSpatial Analysis Laboratory
2 Bear Creek Environmental, LLC

Phosphorus pollution in Lake Champlaigmrmss
reduces water quality, degrades wildlife §
habitat, and compromises recreational "
activities such as swimming, boating, a
fishing, Urban land uses and agricultur
are known to be the primary sources of &
this pollution, but some of it could
emanate from eroded logging roads ang

these features are unmapped, so the
magnitude and distribution of pollution
from logging roads are unknown.
Accordingly, this project explored

il

5 { ~ » ~
A‘T exMarcudci

-

-

Lake Champlain Basin and identifying
segments likely to be eroded. Roads
were mapped using a combination of
LiDARderived surface models and automated feature extraction techniques in two sections of the Basin:
Rutland County and the Upper Missisquoi Watershed. Eroded sites were then identified by examining gully
depth and a stream power index derived from flow potential and slope. Field verification data for both study
sites indicated that extensive networks of dsaand trails were only partially mapped because some road
segments were topographically indistinguishable from adjacent terrain. The resolution of the input LIDAR
affected the capture rate, with 51% of fieletrified roads mapped in Rutland County (ZiDAR) and 38% in

the Upper Missisquoi Watershed (in6 LIDAR). However, the field data also showed that the most heavily
eroded sites were captured by automated modeling, suggesting that a tbBgd’l approach is useful to

pollution estimation even whenomprehensive networks cannot be effectively delineated. Future work should
focus on improved capture of forest roads and fiblssed estimation of phosphorus loading from specific road
types and site conditions.
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Dealing with NoiDetects: Using cenred environmental data wisely

Rebecca M. Harvéy Phillip Jones Heather Pembrook Jim Kellogy
ermontDepartment of Environmental Conservation, Watershed Management Division

Scientists working with long term monitoring Vermont Acid Lakes
programsand historic data sets are often faced wit
the question of how to deal with censored data; in
this case, data below the detection limit. The most
common approach is to substitute the value with a
arbitrary fraction of the detection limit (i.e. half the
detection limit). Although they have been
historically accepted, these substitution methods
introduce significant biases to long term data sets,
making trend detection all but impossible. Further,
statistical analyses become more complicated as
method detection limits change over time. Results
below the detection limit (the "less thans") are sitill
valuable data points that contribute meaningful
information to long term data sets. So, we're still
faced with the question of how to treat censored
data? In thigalk, | will present a few useful
approaches to handling "less thans", based in par
on the percent of censored values in the data set.
This discussion will be presented within the conte) ¢
of Vermont's longerm acid lake monitoring data :; @m et
set, which contais both censored data and moving _ 475 —
detection limits.
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Highfrequency water quality measurements reveal differences in storm
hysteresis and loading in relation to land cover and seasonality

Matthew C.H. Vaughat?, William B. Bowden James B. ShanfeyAndew Vermilye4 Ryan SleepérArt J.
Golc, Soni M. PradhanafgDelphis F. LeWigAlan S. AndrésFrancois BirgaridAndrew W. Schroth

tUniversity of Vermont

2’Lake Champlain Basin Program
3US Geological Survey
4Castleton University

SUniversity of Rhodésland
SUniversity of Delaware

"North Carolina State University

Storm events dominate riverine loads
of dissolved organic carbon (DOC) a
nitrate and are expected to increase i
frequency and intensity in many
regions due to climate change. We
deployedthree highfrequency (15
min) in situ absorbance
spectrophotometers to monitor DOC
and nitrate concentration for 126
storms in three watersheds with
agricultural, urban, and forested land
use/land cover in the Lake Champlai
Basin. We examined intrastorm
hysteresis and the influences of
seasonality, storm size, and dominan
land use/land cover on storm DOC a
nitrate loads. DOC hysteresis was
generally anticlockwise at all sites,
indicating distal and plentiful sources for all three streams despite v&{@@ character and sources. Nitrate
hysteresis was generally clockwise for urban and forested sites, but anticlockwise for the agricultural site,
indicating an exhaustible, proximal source of nitrate in the urban and forested sites, and more distal and
plentiful sources of nitrate in the agricultural site. The agricultural site had significantly higher storm nitrate yield
per water yield and higher storm DOC yield per water yield than the urban or forested sites. Seasonal effects
were important for storm rirate yield in all three watersheds and farm management practices likely caused
complex interactions with seasonality at the agricultural site. Hysteresis indices did not improve predictions of
storm nitrate yields at any site. We discuss key lessons ising highfrequency in situ optical water quality
Sensors.
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Water Quality Bluepring Naturebased solutions for clean water in Lake
Champlain

Dan Farrell, Rose Pall Ann Ingersoh Shayne Jaquith
The Nature Conservancy of Vermont

Natural systemsire increasingly considered to be c@dfective solutions to water quality problems, providing
multiple ecological cévenefits. The Water Quality Blueprint is a publicly accessible online tool designed to help
watershed managers and conservation practigos make use of natural and restorable areas to achieve water
guality and conservation goals in the Vermont portion of the Lake Champlain Basin. It includes two independent
prioritizations of floodplains and other areas associated with rivers, lakes atidnds: a map layer that

highlights natural assets that would benefit from protection and restoration (Conservation Value) and a map
layer that highlights locations that are impaired, at risk of impairment or that may attenuate sources of pollution
(WaterQuality Impact Value). These prioritizations are rast@sed, weighted combinations of multiple

component datasets that represent important habitats, natural processes, and impairments. The component
datasets, as well as other supporting datasets, ackugted in the wekmap to help users understand patterns

related to ecology, pollution, restoration potential, and fluvial processes at the site, watershed, and basin scales.
The results of the Water Quality Blueprint have been incorporated into the Cleder\Woadmap for Vermont,

an online tool designed to support the VTDEC's efforts to reduce phosphorous pollution in the Lake Champlain
Basin.

@ Water Quality Blueprint
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An overview of ongoing moose mortality and productivity research in northern
Vermont

Jacob R, Debo?, Cedric AlexandérJames D. MurdoéhMatthew Witten

Wemont Fish and Wildlife Department
°Rubenstein School of Environment and Natural Resources, University of Vermont
3US Geological Survey Vermont Cooperative Fish and Wildlife Research Unity

Currentmoose Alces alcgsresearch in
Maine and New Hampshire identified 3
consecutive years (2012016) of
winter tick ©ermacentor albipictys
epizootics causing >70% annual calf
mortality (MarchApril). Tick indices on %
harvested bull moose in northeastern
Vemont have consistently been lower
than study areas in New Hampshire a
western Maine. Although winter tick
epizootics were considered relatively
rare in Vermont, decreasing carcass
weights and ovulation rates of Vermon
cows indicate tick levels are stiiigh
enough to cause the current observed
population decline. In response, the
State of Vermont initiated a-gear
study similar to those in New Hampshire and Maine to investigate the population characteristics of Vermont's
northeastern population. Thesg state research projects are linked geographically, occurring in similarly
managed, private commercial forestland that is the core of moose habitat in the northeastern United States. In
January 2017, a total of 60 moose (30 calves and 30 adult cowsrapged and fitted with GPS radamllars

to monitor winter calf mortality and adult productivity in northeastern Vermont. Calf mortality from March to

April was 40% (12 of 30). Dead calves displayed overt signs of severe winter tick infestation, eametick

loads, substantial weight loss (22.26k8.76kg) and musculature atrophy, and edema; histological studies of
tissue samples are ongoing. Winter mortality of adult cows was 10% (3 of 30) and is considered normal.
Productivity of yearling and adutbws was measured by direct observation from May to August with efforts
focused on pregnant cows (n = 19) in the collared population. The calving rate was 50% (15 of 30) and 79% (15
of 19) of known pregnancies. Calf survival was 62% (10 of 16 includirggbaf twins) through miduly putting

total productivity at 33% (10 of 30). Capture of an additional 35 moose is planned for January 2018.
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A regional investigation of mercury in small-traghic fishes and predatory
games fishes of streams in the ihastern United States

Karen Riva Murra¥; Peter VanMetré James Colés

1US Geological Survey, New York Water Science Center, Troy, NY
2US Geological Survey, Texas Water Science Center, Austin, TX
3US Geological Survey, New England Water Science Qdatdétborough MA

Fish-tissue mercury (Hg) concentrations exceed human health advisory levels and wildlife guidelines in
water bodies throughout the northeastern United States. Mercury concentrations in small, mid-trophic level
invertivorous fishes and in predatory game fishes of this region's streams were assessed during the summer
of 2016 as part of the Northeast Stream Quality Assessment (NESQA), a multi-stressor study conducted by
the USGS National Water-Quality Program. The objectives of the fish mercury investigation were to
document stream-fish Hg concentrations throughout the region and to describe the environmental factors
associated with observed spatial patterns across the region. Streams were located in urban, agricultural,
and forested watersheds, and represented a variety of potential mercury sources. Total mercury (THg),
assumed to be primarily methylmercury (MeHg), was analyzed in fish tissue collected from 91 streams.
Small-bodied, mid-trophic, invertivorous fishes were collected from nearly every site, and game fish samples
were collected from 54 of the sites. The most commonly collected mid-trophic level fishes collected were
Blacknose Dace (Rhinichthys atratulus, 61 sites), Longnose Dace (Rhinichthys cataractae?2 sites), and
Creek Chub (Semotilus atromaculatus, 22 sites). These samples consisted of single-species composites of
whole specimens. The most commonly collected game fish samples were salmonids (collected from 26
sites) and centrarchids (collected from 21 sites; mainly Micropterus and Lepomis species). Multiple mid-
trophic level species and game fish species were collected at many sites, to facilitate spatial comparisons
across the region. Fish and periphyton samples also were analyzed for nitrogen stable isotopes (15N) to
provide estimates of base-

adjusted trophic position (i.e. by Atmospheric .
adjusting fish 15N for differences P P Aquatlc mercury CyCIe
among sites in base nitrogen sources \ ““Inorganic g _

e T TR o

signature). Fish Hg concentrations pritticury _.onl

will be compared with human- Point
health and wildlife-health guideline sources
levels, and will be analyzed in <G5
relation to stream physical data
(such as stage, temperature),
water quality data (including pH
and concentrations of dissolved
organic carbon, sulfate, THg and
MeHg), bed sediment THg,

o
o e

inorganic mercury

Methylmercury - methylmercury

landscape characteristics, and :)S’t:nt
food web characteristics (based P .
neurotoxin!

on periphyton, macroinvertebrate,
and fish community sampling
data) to document factors affecting ZUSGS

mercury bioaccumulation in

stream-resident fish across the Northeastern United States.

of methylmercury

’ Biomagnification
J
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Eastern ribbonsnakes and common gartersnakes in Vermont
James Andrews?

The Vermont Reptile and Amphibian Atlas
2The University of Vermont

The Eastern Ribbonsnakeh@mnophis sauritysand the Common GartersnaKeEh@mnophis sirtal)sare very

similar in appearance and often confused, but otiee appropriate field marks are learned, they are easy to tell
apart in the field. The Eastern Ribbonsnake has a state heritage rank of S2, is a high priority species of greatest
conservation need (SGCN) and is very limited in distribution within VermbatCommon Gartersnake has a

state heritage rank of S5 and is by far the most abundant and widespread snake in Vermont. Although
historically reported from Grand Isle County and Shelburne Pond, the Eastern Ribbonsnake has not been
documented from anywheraorth of Rutland County in many decades. | will discuss the differences in
appearance and habitat of these two species as well as historic and recent records. My hope is to generate more
reports of Eastern Ribbonsnake in order to develop a better undeditg of its current range and conservation
status within Vermont.

Gartersnake Ribborsnake
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From Vermont to the Dominican Republic: Factors driving variation in apparent
AdZNBASEE 2F . AO1YySfftQa ¢KNHAK 2y (K

Jason M. Hili, John LloyY Kent PMcFarland, and Chris C. Rimmier

Vermont Center for Ecostudies

To effectively conserve migratory species,
we must understand the factors that drive
yearround variation in demographic
processes. Despite their status as a high
conservation priority, fundaental

guestions remain regarding the processes
that drive Bicknell's ThrusiCatharus
bicknell) populations. Bicknell's Thrush is a
migratory songbird whose breeding range i
the U.S. is restricted to chronically © Kent McFarland
disturbed montane forests of Balsam Fir
(Abies balsame&aand spruceRicea spp.in four northeastern states. Bicknell's Thrush has one of the smallest
breeding populations (~71,000) of North American passerines, 95% of the population occurs above 805 m, and
>50% of that population occurs on juktee public lands: White Mountain National Forest (NH and ME), Baxter
State Park (ME), and the High Peaks Wilderness Area (NY). The majority of Bicknell's Thrushes are believed to
overwinter in the Dominican Republic.

Using CormacHKollySeber (CJS) modein a Bayesian framework, we explored how weather (including
hurricanes), habitat loss and disturbance on the breeding and wintering grounds drive variation in apparent
survival of adult BicknellBhrush.We used 15 years (20€015) of Bicknell's Thsh capturemark-recapture

data from Mt. Mansfield, Vermont. Variation in apparent survival was best explained by-albexage
temperature on the breeding grounds (Mauly) in Vermont. Bicknell's Thrush were less likely to return to Mt.
Mansfield followirg relatively warm breeding seasons. Apparent survivorship is driven by true mortality and
permanent movement away from capturecapture sites. Therefore, one possible explanation of this finding is
that nesting success may be negatively affected by alaweeage temperatures, which in tudecreases adult
site fidelity.

Surprisingly, annual deforestation rates in the Dominican Republic were not a strong predictor of Bicknell's
Thrush apparent survival. Further, our results suggested that tropical stordhsluaricanes were not associated
with direct mortality of overwintering adult thrushes. Rather, our results indicated a delayegeareboost in
apparent survival following major storm system passage. Storms moving near or over the Dominican Republic
during winter likely created areas of blowdown and disturbance. These areas of disturbance may result in
improved foraging opportunities fahrushes in subsequent years.

Our results suggest that Bicknell's Thrush populations are driven by processes d¢hebotbeding and
wintering grounds. These findings illuminate numerous future avenues of research that may provide insight into
the mechanisms driving Bicknell's Thrush irdenual variation in abundance and survivorship.
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How weather and other factordliuence fall leaf color displays
Paul G. Shabetg

1 USDA Forest Service

Vistas of colorful fall foliage hold
tremendous public and media interest, an
associated tourism is estimated to add
billions of dollars to the regional economy
each year. This natal spectacle of diverse
leaf coloration is based on the physiology
of leaf pigments. There are three primary
pigments in tree leavesgreen chlorophyll
and yellow carotenoid pigments that are i
leaves all growing season, and red
anthocyanins that are nely produced in
the leaves of some species (e.g., maples,
ash, red oak, etc.) during autumn. The
initial change in color associated with fall
color development is the fading of
chlorophyll to reveal yellow carotenoids that were always there but had beetkeddsy green. This process is
triggered by reductions in day length, but is greatly hastened by exposure to environmental stresses (e.g.,
drought or seasonal low temperatures) that can speed leaf senescence. Environmental stress is also associated
with the production of anthocyanin pigments in the fall. Anthocyanins serve as protective compounds that may
help leaves stay on trees longer and allow for greater sugar and nutrient resorption prior to leaf fall. Greater
resource recovery from leaves before thelyscise may benefit tree health and productivity in later growing
seasons. The specific timing and intensity of leaf color displays depends on the interplay of environmental
triggers that either speed up (e.g., drought and low temperatures) or slow dowgn énple precipitation and

mild temperatures) chlorophyll breakdown and anthocyanin production. Several examples of how these
processes can play out across the landscape will be provided.

33| Page
Proceedings of the December 15, 2017 Forest Ecosystem Monitoring Cooperative Conference



Regional spatiotemporal patterns of forest disturbance using aetiection
surveys

Alexandra M. Kosib®, Garrett W. Meigs34 James A. Dunca# Jennifer A. Pontid$:5 William S.
Keetort3, and Emma R. Tait

tUniversity of Vermont, Rubenstein School of Environment and Natural Resources, Burlington, VT
2Forest Ecosystem Monitoring Cooperative, South Burlington, VT

SUniversity of Vermont, Gund Institute for Environment, Burlington, VT

“Oregon State University, College of Forestry, Corvallis, OR

SUSDA Forest Service, Northern Research Station, Burlingfon, V

Forest disturbances have significant
influences on forest ecosystem
composition, structure, and function, as
well as carbon sequestration and other
important ecosystem services. Recognizi
the importance of monitoring forest
disturbances, federal anstate agencies in
the United States (US) have conducted
annual aerial detection surveys (ADS) to
guantify the spatial extent and severity of &
forest disturbances. Although geospatial

have not been compiled acrodset
northeastern US to investigate interannua
and cumulative disturbance patterns. i )
Using 17 years of ADS data (2€16), a Photoco yrtesy of Forestdfvasives
new disturbance mapping portal (the |

"Northeastern Forest Health Atlas") was created to investigate forest disturbances in NewdagthNew
York. Using this newly compiled database, we examined the spatpuiral patterns of disturbance.

Our analysis indicated that approximately 11.0 million ha of forestlands in the study region (10%) have
experienced at least one disturbance evewner the 17year period, averaging (-8E) 647,425 +215,482 ha

(3.4% +/1.1% of forestland) yeek. While there were no detectable temporal trends in total annual

disturbance or relative amount of disturbance by agent, we found that some coastalgimaseexperienced

higher disturbance rates than others (e.g., Acadian Plains and Hills and Atlantic Coastal Pine Barrens). Insects
caused the greatest amount of mapped disturbance (8,097,969 ha), and a relatively small numbenafiven
introduced insets (19 species) were responsible for half of this damage. Within the region, we detected several
"hotspots" with multiple disturbance events, with some of these experiencing as many as 12 years of
disturbance in the 1¥ear record. Repeated disturbanceibgects often cabccurred with other causal agents
(typically abiotic), indicating that secondary stressors are important drivers of forest decline. Because climate
change may alter the types, intensities, and frequencies of forest disturbance, quantifsetine, historical
patterns is critical for detecting shifts in disturbance dynamics and developing adaptive management
alternatives.
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Windstorm and salvage harvest in northern mixed deciduous forests change
forest structure, but not plant commundiversity or richness

Sarah Pears Kimberly Wallik 2, Timothy Work

IRubenstein School of Environment and Natural Resources, University of Vermont, Burlington, VT
2USDA Forest Service Northern Research Station, Burlington, VT
SDepartement des Scienc@&sologiques, Universite Du Quebec, Montreal QC

Windstorms are the most important
ecological disturbance in northeastern
United States forests due to their :
frequency and intensity, and the severity B
of tree destruction they cause. In the wak
of a windstam that damages forest standsgs
managers may salvage harvest, logging
damaged trees to recover economic,
recreational, aesthetic, or other values
threatened by the destruction of existing
forest conditions; however, ecological
outcomes of postvindstorm salage
harvest in northern mixed deciduous
forests are not well understood. We
investigated impacts of a 2010 windstorm
and subsequent salvage harvest in s .
Vermont on forest structure and plant community. Data collected in 2014 indicates that forest strucasre w
significantly different among stands that were not windthrown or recently harvested (reference), unharvested
windthrown stands (windthrown), and salvaparvested windthrown stands (salvaged). Reference and salvaged
sites had significantly lower coara@ody debris abundance than windthrown sites; there was no difference in
coarse woody debris abundance between control and harvested sites. Live tree basal area was significantly
higher in control sites than both windthrown and salvaged sites. We fourgigmificant differences in dead

tree basal area between control sites and windthrown or salvaged sites, although dead tree basal area was
lower in salvaged sites than windthrown sites with marginal significance. Plant community diversity, calculated
as Shanon-Wiener diversity indices, and species richness were not different among treatments, although some
individual plant species were favored by disturbance. These findings provide forest managers with clear
evidence of shorterm outcomes of postvindstormsalvage harvest in mixed deciduous forests.

C X i
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Seventy years of northern hardwood silviculture:temng compositional and
structural evolution after repeated group selection

Nicole S. Rogets! y i K2y & 21dW.K KebkY | ( 2

tUniversity of Vermont, Rubatein School of the Environment and Natural Resources
2USDA Forest Service Northern Research Station

Group selection is a widely applied unevaged management approach for northern hardwood forests in
northeastern North America. Previous work ltesnonstrated that repeated application of group selection can
provide diverse forest structure and composition, particularly an increased component dablaient species,
relative to singleree selection; however, outcomes from this approach have gdlydbaen discussed at the
stand level and over short time frames. As such, there is limited understanding of within groupictyiaich
development over time.

Continuous application of group selection has occurred since the late 1930s at the USSEoriest Bartlett
Experimental Forest in the White Mountains of New Hampshire providing a unique opportunity to examine the
longterm impacts of group selection on forest structural and compositional conditions. In particular, mapping of
historic group opaings allowed for characterization of the evolution of individual cohorts in terms of changes in
species composition, structure, and recruitment over extended time periods. Results synthesize over 70 years of
measurements and demonstrate that behavior rdividual cohorts follows patterns of development exhibited

by evenaged stands, including early dominance by intolerant andtoliglant species. Additionally, analysis
highlights emergent stantevel properties in terms of size structures and composélaonditions that are

critical for landowners to consider as they weigh the benefits of applying this approach over long time frames.
This is particularly important in the context of leteym forest dynamics and future uncertainty in

environmental and maagement conditions.

Page| 36
Proceedings of the December 15, 2017 Forest Ecosystem Monitoring Cooperative Conference



Update on Vermont loAgerm soil monitoring project
Thomas Villars 2, Don Ross?

1USDA Natural Resources Conservation Service
2University of Vermont

The Vermont Longerm Soil Monitoring Project was founded in 1998. Ing@aipling was done at each site in
2000, and 5 year incremental soil sampling was begun in 2002. Rgtieampling has been carried out in 2007,
2012, and in 2017. This talk presents a brief overview of the project and highlights what has been ledraed in t
nearly 20 year timespan of the project. It also will offer reflections on the challenges and opportunities facing
the project in the future.

Genetic Horizons at each soil pit sampled in smaller ba¢
Eeper: "o g '
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Ridges. Valleys, bedrock & soil: Usinghysical landscape to conserve species
in a changing climate

Bob Zaind, Liz Thompsoh

Nermont Fish and Wildlife Department
2/ermont Land Trust

The physical landscapéhe underlying "stage" of the natural landscapelays a critical role in thexpression of
biological diversity. With climate change expected to scramble familiar spleaidtat associations and

rearrange natural communities, conserving diversity in the physical landscape will be increasingly important.
Vermont Conservation Desiga comprehensive plan for an ecologically functional landscape, applied a new
approach to incorporating physical features in conservation planning. By representing the full diversity of
topography, aspect, elevation, and geology as part of a connectegtaldandscape, the design helps maximize
opportunities for species to shift ranges and find suitable new settings in a changing climate. This can serve as a
practical and efficient way to plan for lostgrm conservation of biological diversity.

VermontQa + |Lawdiséape:
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Evaluating trends and environmental drivers of sugar maple and red oak growth
in the state of Vermont

Rebecca L. StetnPaul G. ShabetgChris F. HansénPaula F. MurakafiShelly A. RaybatkGary J.
Hawley

'Rubenstein Schoalf Environment and Natural Resources, University of Vermont, Burlington, VT, USA
2USDA Forest Service, Burlington, VT, USA

SUSDA Forest Service, South Burlington, VT, USA

“Department of Geography, University of Vermont, Burlington, VT USA

Understanding he tree species in the Northern Forest have responded to anthropogenic factors such as
climate change and pollution inputs in the past is critical for future ecological management, because
experimental evidence indicates that these factors can significalitly the health and productivity of some

tree species. As part of a larger dendrochronology project examining how the woody growth of major tree
species in the Northern Forest has changed over the last century, Northern reQoeic(is rubra L andsugar
maple @Acer saccharum Marshgrowth is being examined to better understand the main drivers of productivity
in these important species. Northern red oak is sparse yet widely distributed throughout the forest ecosystems
of Vermont (VT), however, itebitat suitability and abundance are projected to increase as temperatures rise.
Sugar maple, a major component of the northern hardwood forest, has exhibited declines in crown health and
growth in recent decadea trajectory that could threaten tourisngsugaring and other industries within the

state.

We are quantifying changes in annual xylem increment growth of dominant and codominant red oak and sugar
maple trees at multiple sites across different latitudes, aspects, and elevations throughout V$tasiteyd
dendrochronological techniques. Relative growth trends are being related te &owhkelevationallyadjusted

climate data (e.g., temperature and precipitation), regional and global climate indices and datasets (e.g.,
Standardized PrecipitatieBwapotranspiration Index), and other environmental data (e.g., pollution inputs of
sulfur and nitrogen) to assess their influence on spesjpeific productivity. Our final product will be models of
growth based on the individual and/or interacting variabtbat best explain historical growth for each species.
These models will inform projections of future growth assuming modeled changes in environmental growth
drivers.
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Factors affecting use of climate change science and decision support tools for

forestmanagement in Vermont

Clare Gingeh, William Vallieré JamedPuncanr

tUniversity of Vermont Rubenstein School of Environment and Natural Resources

2Forest Ecosystem Monitoring Cooperative

The US Forest Service haesntified climate

change as an important driver of landscape
change, and a source of risk for forests and
grasslands in the US. The Forest Health and
Climate Research Group in the Rubenstein School
at the University of Vermont is gathering data
and devebping models to assess the impacts of
climate change on forest ecosystem health in the
state of Vermont. In consultation with
stakeholder groups, we are integrating these
data into a spatialkstructured decision support

Conceptual Overview of Decision Tool

Climate
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In this presentation, we ask: What are potential Custom
uses for climate change data and decision
support tools in forest management decisions in
Vermont? How do these vary by type of user?
What factors may affect the use of climate
change data and decision support t6@ How do

these vary by type of user?

experiment, &
modeling,
generate...
:> Fhoe
Guidance
... that drive a \

~—

yielding...

To address these questions, we draw on information from transcripts of meetings with 18 individuals from 13
organizations (federal and state agencies, qpoofit organizations, county foresters) in the state of Ventjo

and selected organizational documents. We coded these materials for key themes related to potential uses of
data and tools, and for factors affecting use of the tool. This presentation provides a comparative assessment
among types of organizations réda to these themes. It also considers how potential users of the data and
tools can contribute to the development of tools. Finally, it reflects on the institutional context of the overall
project and how it relates to the capacity to generate and prodde about climate change and related trends

in forest health for use in forest management decisions.
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Finding the sweet spot: Climatptonum for maple syrup production

Joshua Rap}, David A. Lufz Ryan D. HuighBoris Dufout, Selena Ahméeg Toni lyn Morellit?,
Kristina A. Stinsdn

1Department of Environmental Conservation, University of Massachusetts Amherst

°Harvard Forest, Harvard University

SEnvironmental Studies Program, Dartmouth College

“Department of Natural Sciences, Universitygok NBA Y A Qa /2t tS3S |4 2Aa8s
SUniversity du Quebec Chicoutimi

5Department of Health and Human Development, Montana State University

“United States Geological Survey

Maple sap collected for maple syrup
production only flows when freezing
temperatures are flowed by a thaw.
Since temperature fluctuations are most
frequent in the fall and spring, maple
syrup producers tap trees at these times,
although mostly commonly in the spring
when sap sugar content is higher. While |
the conditions that support daily sdfow
have been studied at individual sites and
are relatively well understood, the
relationships between climate conditions
(i.e. monthly average temperatures) and
the tapping season over the entire range
of sugar maple has not been described.
Knowing howthe timing and length of the tapping season, overall sedsog sap flow, and sap sugar content

are related to monthly mean climates would be useful for forecasting the maple syrup season at lead times of a
few months to decades since monthly averagestoamore reliably forecast at these time scaleardaily

weather fluctuations.

ACERnet (Acer Climate and Seeimlogical Research Network) is collecting data at sites across the geographic
range of sugar maple to describe the tapping seassponse talimate. At each of sisites ranging from sugar
maples southern range limit in Virginia to its northern range in Quebec we have monitored sap flow and sugar
content for up to 6 years. We used this data to describe climate responses for several maajmsitng season
timing, duration, and quality, and then used these relationships to create projections of the tapping season at
the sample sites in the future. Here we report on these results, explore whether there is a climate optimum for
maple syrup praction, and discuss how maple syrup production may change across the region of production in
the future.
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Climate effects on maple phytochemistry and producer perceptions and
responses

Selena Ahmedl David Lut?, Joshua Ragp Ryan Huish Boris Dufouft, Debra Kraner, Toni Moréi
Autumn Brunelle, Kstina Stinsoh

Food and Health Lab, Montana State University

’Dartmouth College

3 YAGSNERAGE 2F +ANHAYAIQa /2t€tS3S 4G 2xa8s
4USGS Northeast Climate Science Center

SUniversity of Massachusetts Amherst

SUniversity du Quebec Chicoutimi

Global environmental change is impacting forest and agricultural systems around the world and is presenting
both challenges and opportunities for producer livelihoods, food resources, and consumer wellbeing. While
studieshave shown the impact of climate change on crop yields, research is needed to elucidate the effects of
climate change on crop quality. This study uses sugar maple as a study system to examine the effects of global
environmental change on crop quality anskaciated producer perceptions and responses. Specifically, we
examine the influence of weather variables on maple sap quality as measured by phytochemicals in the eastern
range of sugar maple in North America. These findings are presented alongsidetipaiceficited through

surveys with maple producers on climate change and its effects on the sugar maple system including sap quality.
Lastly, findings are presented on maple producer responses to various climate scenarios.
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What sap with that? A look Abw Native Americans are adapting to climate
change and maple sap production

Autumn Brunellé, Selena Ahmet Joshua RagpAaron Ellis, David Ldtz

*Acer Climate and Soectecological Research Network (ACERnet)
2Food and Health Lab, Montana Stataiversity

SUniversity of Massachusetts Amherst

“Dartmouth College

Native American tribes in the
midwestern and northeastern United
States use maple syrup to continue
cultural practices, and traditional
teachings. Both Western and Non
Western cultures ar discovering that
sugar maple health is declining, and the
tapping season has become more
sporadic. Focus groups and eoe-one
interviews with representatives from
various tribes show that Native
Americans are adapting to climate
change in ways that amdifferent from
Western thought. Native Americans are #
practicing new ways to manage natural
resources by considering their tradition
belief of living with nature and
concentrating on longerm solutions.
Focusing on other culturally significant, sap proidg species is one way that Native Americans are adapting. In
Western culture, interviews show that businesses respond in ways that maximize profits over the short term by
turning to advanced technology and redesigning products. Ultimately, Western resf®panic whereas

Native Americans are choosing to accept what nature has given them.
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Ziizabokdoke: A cultural tradition of sugar making for one Midwestern tribe and
seven generations of change

Bonnie EkdaH| Alex Bryas

1Saginaw Chippewa Tribe

Ziizabokdoke, or making maple sugar,
has been an enduring cultural tradition
among Native Americans for countless
generations. In fact, the colonists
learned the art of sugar making from th
natives! For one member of a tribe in
the center of Michigan's weer
Peninsula, ziizabokdoke continues to b
not only common practice, but a way of
life that brings together the whole
community. In this presentation, a
sugarer from the Saginaw Chippewa
Indian Tribe describes the traditional
tools and practices that shend her
ancestors have used and engaged in fg
generations, the annual celebrations s
hosts with her family to honor the
sugarbush and mark the sugaring season, the natural " signals” she relies on to cue steps along the tapping
process, and how her prodt gets distributed amongst members of her tribe and its versatile utjligyond a
sweetener! Additionally, she will share a personal account of how ziizabokdoke has changed over recent
generations, and concerns for the future of ziizabokdoke and ##dth of the sugar maple, as well as journaling
she is doing to monitor these changes. The talk will conclude with an exploration of " seven generations" of
change through the eyes of lostgrm weather records and climate models, including changes inithieg and
duration of the traditional tapping season, as well as the predictability of the optimal tapping date, the
conditions of previous seasons leading up to the tapping season that influence sap quality, and the timing of
those natural signals that th native tapper depends on throughout the season.
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Panelists from &sion. 2017. Jim Duncan, FEMC.

Media Training for Scholars: Getting news coverage for science
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Imported Forest Pests: Science applied to policy

Forest Tent Caterpillar ddranch. 2017. Kelsey Hamm.

Bridging the Gap between Invasive Species Research and Management: Challenges and solutions in New York

State

NYISRI logo. 2015. Cornell University\y.nyisri.org.

High-frequency waterquality measurements reveal differences in storm hysteresis and loading in relation to

land cover and seasonality

Lake Champlain during storm. 2017. John Tru&i#dMC
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Windstorm and salvage harvest in northern mixed deciduous forests change forest structure, but not plant

community diversity or richness

Stanley Pgk. Photo by Hobvias Sudoneigh aceedsom Flickr
(https://www.flickr.com/photos/striatic/36206251Y andlicensed under Creative Commons BY 2.0 license
(https://creativecommons.org/licenses/by/2.0/

Finding the sweet spot: Climate optimum for maple syrup production

Maple Sap. Photo by eliudrosales accessed from Flickr
(https://www.flickr.com/photos/29271939@N02/132922269¥%énd licensed under Creative Commons BY
2.0 licenselittps://creativecommons.org/licenses/byc-nd/2.0/).

Climate effects on maple phytochemistry and producer perceptions and responses

Sap Buckets. Photo by Brad Smith accessed from Flickr
(https://www .flickr.com/photos/57402879@N00/4267310hand licensed under Creative Commons BY 2.0
license littps://creativecommons.org/licenses/bgic/2.0/).

What sap with that? A look at how Native Amedans are adapting to climate change and maple sap
production
Little Maple Syrup Factories. Photo by David Marvin from Flickr
(https://www.flickr.com/photos/74418101@N02/325841684%&ndlicensed under Creative Commons BY
2.0 licenselfttps://creativecommons.org/licenses/bgic-nd/2.0/).
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Forest Ecosystem Monitoring Cooperative

@FEMC

Providing the information needed to understand, manage, and protect the refioesed
ecosystemaia changing global environment

> VERMONT USDA

4

AGENCY OF NATURAL RESOURCES w7 The University of Vermont

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programgitidsaon the basis

of race, color, national origin, age, disability, and where applicable, sex, marital status, familial status, parental
status, religion, sexual orientation, genetic information, political beliefs, reprisal, or because all or part of a
AYRADGARIzZ £t Qa AyO0O2YS A& RSNAGSR FTNRBY lyeée LlzotAO aaa
programs.) Persons with disabilities who require alternative means for communication of program information
(Braille, large print, audiotape, eté)K 2 dzf R O2y Gl O | { 5 I(Re&2600!(voide ared THDS Fai S NJ
file a complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400 Independence Avenue,
S.W., Washington, D.C. 2028810, or call 80€795¢3272 (voice) or 2@ 20¢6382 (TDD). USDA is an equal
opportunity provider and emgyer.

This work is licensed underCxeative Commons AttributieBhareAlike 4.0 International License
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Appendix: Agenda for 201 7 Conference

For informational purposes, the agenda from the conference is reproduced on the following page. It is also
available online abttps://www.uvm.edu/femc/cooperative/conference/2017/agenda
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The
UNIVERSITY s
7 VERMONT <=V

RUBENSTEIN SCHOOL
OF ENVIRDNMENT AND NATURAL RESOURCES

2017 Forest Ecosystem Monitoring Cooperative Conference

Beyond Communication:
Advocating for Science and
our Forests

December 15, 2017 i Davis Center i University of Vermont
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About theForest Ecosystedonitoring Cooperative

For over 25 years, thieorest Ecosystemonitoring Cooperativéformerly the Vermont Monitoring
Cooperativehas brought together praciibners from a range of disciplines and institutions to work together
on monitoring and assessing forested ecosystems. The result is one of the largest and longest consistent
records of forest ecosystem health in the country.

The primary mission of thEEMCis todis to serve the northeast temperate forest region
through improved understanding of longerm trends, annual conditions, and
interdisciplinary relationships of the physical, chemical, and biological components of
forested ecosystems.

The History of thEorest EcosysteMonitoring Cooperative

Established in 1990 as a partnership among the USDA Forest Service, the State of Vermont Agency of Natut
Resources and The University of Vermont (UVM), the mission éfdtest Ecosystemdonitoring Cooperative
(FEMG mirrors and builds upon the priorities of these partnarsl their counterparts in the larger regiomhe
FBMC serves as a hub to facilitate collaboration among federal, stateprafit, professional and academic
institutions towads ongoing monitoring of forested ecosystems across the region and an improved
understanding of forested ecosystems in light of the many threats they fadday 2017, the Cooperative
changed its name from the Vermont Monitoring Cooperative as new si@tm@rs began participating in the
FEMC. The cooperative now includes significant partnerships in Maine, Massachusetts, New Hampshire and
New York.

The Services of tii@rest EcosysteMonitoring Cooperative

TheFEMGstaff supports the activities of a mhdarger network of actively engaged collaborators across
governmental, academic, research and Fmofit organizationsFEMC staff work with these collaborators to
provide:

W Coordination and facilitation of monitoring and research activities across oagamis, disciplines
and state boundaries;

W Data support including: retrieval, archive, management, sharing, analysis and synthesis

W Coordination and support of loAgrm ecosystem monitoring;

W Yearly syntheses of key ecosystem components, providirtig-dipte assessments of current forest
condition as well as lontgrm trends;

W Anannualconference where ecosystem professionals come together for a day of sharing, learning

and networkingacrosgdisciplinary and organizational boundaries.

Getting Involvedvith the Forest EcosysteMonitoring Cooperative

Interested in getting involved? THEMC has numerous committees and activities that could use your
support, and we would love to hear from you! Contact Jim Dungangs.duncan@uvm.eduf you would like
to learn more.
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About he 2071 Conference

This yearthe theme for the conference is:
Beyond Communication: Advocating for
Science and our Forests

Schedule at a glance

9:00¢9:20  Welcome

2017 marks the 27th year of the Monitoring .
Cooperative and its first year as the Forest 9:20¢ 10:00 KeynOte I_Dre_sentatlon'
Ecosystem Monitoring Cooperative! This year's V6 LU Communicating for Impact
conference promises to deliver a dynamic array of :
talks and workshops designed to help Successful Science
collaborators build capacity to communicate and 10:00¢ 1025 communicatiorFlash Talks
market their work to a broader stakeholder
audience. This conference will help participants 10:50-1210 Contributed TalkSession 1
develop messages and share information in such g
way that the public sees the value of forest 12:10¢ 1:20 Lunch

ecosystem monitoring and research in our region : :
and its relevance to their lives. 1:20 ¢ 2:40 Contributed Talks Session 2

A special thank you to our Conference

Facilitators Emily Drew, Alexandra Kosiba,
Carolyn Loeb and Christian Schorn for their help  BUECToWYe) Poster Session and Social Hot
in moderating our contributed talks sessions.

News from tHeooperative in 2017

3:00 ¢ 4:30 Working Groups

Forest Indicators Dashboard giving easyto-use scores Regional expansion continues with new
and trends in nearly 20 key datasets to quickly state committee meetings and ongoing
summarize how our forests are doing partner projects
https://www.uvm.edu/femc/indicators

Northeastern Forest Health Atlas , providing access to Building the best data management
mapped disturbance data and field research dating back portal , includingadditional features, data
to 1918 for a 5state region driven applications, and member status in
https://www.uvm.edu/femc/forest -health-atlas the DataONEnetwork.
Updates on 2016 data and long -term trends in the Increasing staff capacit y with Ali Kosiba

FEMC Longterm Monitoring update, and expansionto  as Project Coordinator, Mike Finnegan as
other states with the FEMC Regional Monitoring Update Database/Web Developer and John Truag
https://www.uvm.edu/femc/products/long_term_update as Project/Field Coordinator
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Just a sampleCheck outmore of our work this year at the registration desk

2017was a busy year for FEMC, including wamrkboth expanding the Cooperative membership and also
developing new tools and analyses to improve assessment of forest ecosystem condition. Some highlights:

CoverPhotgda2dzy G Ay (2L o6& W2Ky ¢NHz2y3
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FEMC 2017 Forest Ecosystem Monitoring Cooperative Qamiee

Forest Ecosystem Monitaring Cooperative

. S82YR [/ 2YYdzyAOI GA2YVY
YR 2dzNJ C2NB A (¢

9:00 to 5:30, December 12017

Davis Center-- University of Vermont-- Burlington, VT

The
UNIVERSITY P

AGENCY OF NATURAL RESOURCES

RUBENSTEIN SCHOOL
OF ENVIRONMENT AND NATURAL RESOURCES

Agenda

8:1571 9:00 Registration and Coffee(Livak Fireplace Lounge. Coffee and postetup in
Sugar/Silver Maple

9:0071 9:20 Introduction and Welcome (Sugar/silver Maple)

9:207 10:00 Communicating for Impact i Keynote Presentation(Sugar/Silver Maple)

Tad SegalPresident and Founder of Outreach Strategies

Tad Segal is a senior communications and advocacy strategist specializing in complex campaigns in
public policy on sustainability issues at the domestic and international |éA®ls.missiomriven
organization, Outreach Strategies is engaged mesofthe most exciting and innovative integrated
media, stakeholder engagement and international education campaigns to protect our air, land and v
both in the U.S. and around the world. With deep experience in a variety of environments, includimg |
coalitions, agency, corporate and government settings, he specializes in complex communications
campaigns that impact public policy on sustainability issues. His keynote will address the key framew
and approaches used in advocating for sciehaseddecision making.

10:007 10:25 SuccessfulScienceCommunication (Sugar/Silver Maple)

5-minute flash talks demonstrating effective communication strategiescampaigns

The $®ort, Sveet andEngagingSory of FreshwaterMussels
Mark FergusonZoologist, Vermont Department of Fish and Wildlife

So What? How to Grab & HoldeBple's Attention About Science
Bridget Butley Principal, Bird Diva Consulting

Reaching Decision Makers: Using Science to Inform Policy
Jamey FidelGeneral Counsel arkébrest and Wildlife Program Directdfermont Natural
Resources Council

Science for impact? Know your audience
Julianna WhiteUniversity of Vermont Gund Institute for Environment, CGIAR Research Prog
on Climate Change, Agriculture and Food Security
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10:257 10:50
10:507 12:10

The Making of Outdoor RadiBent McFarlan@dnd Sara Zahend(&ermont Center for
Ecostudiesand Chris Albertine/ermont Public Radjo

Contributed Talks 1 (Rooms listedelow)

Plenary Wrap Up and Coffee Break(sugar/silver Maple)

Learn about new and ongoing research, monitoring, conservation and outreach initiatives related
to the forested ecosystem through several concurrent sessions of presentations

Abstracts are available at the registration desk.

Contributed Talks Session 1 Schedule

Engagindstakeholders
and Influencing Forest

Policy
Moderator: Alexandra Kosiba
Room Silver Maple

Water Quality
Assessments Across

Scales

Moderator. Emily Drew
Room Frank Livak

Trends and Patterns
in Wildlife and

Fisheries

Moderator. Carolyn Loeb
Room MildredLivak

Time
10:50 Imported Forest Pests: Science Using LIiDAR to Map Eroded For¢ Eastern Ribbonsnakes and
to Applied to Policy Roads in the Lake Champlain Common Gartersnakes in Vermon
Gary M. Lovett Basin, Vermont One Rare and Ongbundant
11:10 Sean MacFaden Jim Andrews
Bridging the Gap between Invasive| Dealing with NorDetects: Using | An Overview of Ongoing Moose
11:10 Species Research and Managemer, Censored Environmental Data Mortality and Productivity
to Challenges and solutions in New | Wisely Research in Northern Vermont.
11:30 York State Rebecca M. Harvey Jacob R. DeBow
Carrie BrowrLima
The NSRC and FEMC as partners 1 Highfrequency water quality A Regional Investigation of Mercut
11:30 better future in the Northern Forest| measurements reveal differences in Small Mietrophic Fishes and
to Lands in storm hysteresis and loading ir Predatory Game Fishes of Stream
William B. Bowden relation to land cover and in the Northeastern Unitedt&tes
11:30 seasonality Karen Riva Murray
Matthew C.H. Vaughan
Effective Communication with a Water Quality Blueprint Nature- | From Vermont to the Dominican
11:50 Municipal Audience Based Solutions for Clean Water| Republic: factors drivingariation
i Jens Hilke in Lake Champlain in apparent survival of Bicknell's
0 Dan Farrell Thrush on the breeding and
12:10

12:107 1:20 Lunch (Sugar/Silver Maple)
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1:2071 2:40

Time

Contributed Talks 2 (Rooms listed below

Abstracts are available at the registration desk.

SPECIALRACK This track of talks connects to a working session and special collection of post

throughout the afternoon.

Contributed Talks Session 2 Schedule

Forest Ecology and
Silviculture

Moderator: Alexandra Kosibs
Room Mildred Livak

Environmental Change anc
LongTerm Monitoring

Moderator. Christian Schorr
Room Jost

SPECIALRACKCan We
Manage the Impacts of
Climate Change on Sugar
Maple and Maple Sugaring’
Moderator. Toni Lyn Morelli
Room Frank Livak

1:20
to
1:40

How weather andther factors
influence fall leaf color displays
Paul G. Schaberg

Update on Vermont Lonterm
Soil Monitoring Project
Thomas Villars, Don Ross

Finding the sweet spot: Climat
optimum for maple syrup
production

Joshua Rapp

1:40
to
2:00

Regionakpatiotemporal
patterns of forest disturbance
using aerial detection surveys
Alexandra M. Kosiba

Evaluating trends and
environmental drivers of sugar
maple and red oak growth in
the state of Vermont

Rebecca L. Stern

Climate Effects on Maple

Phytochemisty and Producer
Perceptions and Responses
Selena Ahmednd David Lutz

2:00
to
2:20

Windstorm and salvage harves!
in northern mixed deciduous
forests change forest structure,
but not plant community
diversity or richness.

Sarah Pears

Ridges, Valley8edrock & Soil:
Using the Physical Landscape
Conserve Species in a Changi
Climate

Bob Zaino and Liz Thompson

What Sap with That?: A look a
how Native Americans are
Adapting to Climate Change
and Maple Sap Production.
Autumn Brunelle

2:20
to
2:40

2:4071 3:00

Seventy years of northern
hardwood silviculture: long
term compositional and
structural evolution after
repeated group selection

Nicole S. Rogers

Factors Affecting Use of
Climate Change Science and
Decision Support Tools for
Forest Management in
Vermort

Clare Ginger

Coffee Break (silver Maple

Ziizabokdoke: A cultural
tradition of sugar making for
one Midwestern tribe and
seven generations of change
Bonnie Ekdahl and Alex Bryan
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Workshops (Rooms listed below

Revisit the science communication and advocacy topics from the morning plenary to learn more
techniques, hone skills or learn from experts in the field. Descriptions of sessions can be found
below.

SFECIAL RACKCan We Maage the Impacts of Climate Change on Sugar Maple and Maple
Sugaring?

Organizer Toni Lyn Morelli, DOI Northeast Climate Science Center and University of Massachusetts

Room Frank Livak Ballroom

Climate Change and an Ecologically Functional LandscapeChtoWe Plan for and Achieve

Conservation Success?

Organizes: Bob Zaino (Vermoritish and Wildlife), Eric Sorensomiiviont Fish and Wildlife), and Liz Thompson
(Vermont Land Trust)

Room Sugar Maple Ballroom

Informing policy: How scientists can engagth lawmakers

Rourdtable ParticipantsRebecca Ellis, Jamey Fidel, Neil Kamman, David Mears
Organizer Joanne Garton, Vermont Department of Forests, Parks and Recreation
Room Jost Foundation Room

Media Training for Scholars: Getting News Coverag8dimnce
Organizer Basil Waugh, Gund Institute for the Environment, University of Vermont
Room Chittenden Bank Room

Stakeholder Engagement in Research and Results
OrganizersJulianna Whit¢Gund Institute for Environment and CGlAR) Bridget Butle(Bird Diva Consulting)
Room Williams Family Room

PosterSession andSocial (silver Maple)

Enjoy conversation and over 28posters and demonstrations at the end of the day. Poster titles are
listed at the end of the agenda.

SECIALRACKL y Of dzZRS& L} aiSNBR Ay (KS
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Working Group Descriptions

SPECIAL T RACK. Can We Manage the Impacts of Climate Change on Sugar Maple and Maple Sugaring?
Organizer: Toni Lyn Morelli, DOI Northeast Climate Science Center and University of Massachusetts
This special track of talks, posters, discussion, and scenario planning throughout the afternoon will bring together
researchers and collaborators from state and federal agencies, tribal partners, and private industry (including you!) from
around the region to learn and discuss "Can We Manage the Impacts of Climate Change on Sugar Maple and Maple
Sugaring?". The tapping of maple trees is a cultural touchstone for many people in the northeast and Midwest and Native
American tribes have collected and boiled down sap for centuries. Because the tapping season is dependent on weather
conditions, there is concern about the sustainability of maple sugaring as climate changes throughout the region. In
addition, Northern Hardwood species like sugar maple are expected to contract their range northward eventually. In spite
of this, maple syrup production is increasing rapidly, with demand rising as more people appreciate this natural sweetener.
The ACERnet team of researchers from across the US and Canada will present on research earlier in the afternoon that has
been funded through the Department of Interior Northeast Climate Science Center to address the impact of climate

change on syrup quality, tapping timing, and maple distribution. Informed by the needs of state and federal resource
managers, tribal groups, and other maple syrup producers, the research team has analyzed how climate variation and
climate change is impacting the chemical composition of sap throughout the northeast region. They will also present on
climate change adaptation options, including the potential use of less climate -sensitive red maples as alternatives to sugar
maple.

This Working Group session wil discuss climate adaptation options, for managers and producers to share insights and
strategies, and to use scenario planning to brainstorm on what maple sugaring will look like in the future.

Following the working session, we will have a Poster sessin focused on the impacts of climate change on the culture and
ecology of sugar maple - relevant contributions welcome.

Climate Change and an Ecologically Functional Landscape: How Can We Plan For and Achieve
Conservation Success?

Organizer: Bob Zaino (Vermont Fish and Wildlife Department), Eric Sorenson (Vermont Fish and Wildlife
Department), and Liz Thompson (Vermont Land Trust)

In 2015, the Vermont Fish and Wildlife Department and Vermont Land Trust produced "Vermont Conservation Design:
Maintaining and Enhancing an Ecologically Functional Landscape." This effort identified the highest priority forest blocks,
and surface waters and riparian areas needed to sustain the state's biological diversity into the future. We'd like to use this
work, and other recent regional conservation planning efforts as a jumping off point for a wide -ranging discussion about
the science and implementation of conservation planning. Questions include: Is the concept of an ecologically functional
landscape the right one for dealing with climate change adaptation and evolution? How do we know if a landscape is self -
adapting to climate change, and when do we intervene in species migration and natural community dynamics? What types
of monitoring and assessment are needed to recognize success? How do we take dispersed conservation ideas, plans, and
organizations and build towards a coherent whole? And, even if the science is right, how do we get large-scale
conservation done? How do we overcome societal constraints? Howcan we use scientific conservation planning efforts to
create a positive vision of people living within an ecologically functional landscape?
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Working Group Descriptions Continued

Informing Policy T expert testimony and other ways to engage with lawmasks

Organizer: Rebecca Ellis, Jamey Fidel, Joanne Garton, Neil Kamman, David Mears

Join a diverse group of environmental leaders and decision makers to explore how and why science informs policy in
t odayds i-richgovenmmeéni. This discussion willmine the experiences of our roundtable participants as public
officials, environmental advocates, legislators, and educators, touching upon the varied techniques and strategies that
successfully communicate important research findings to broad audiences.

Panelists:

Rebecca Ellis, Deputy Commissioner, Vermont Department of Environmental Conservation

Jamey Fidel, General Counsel & Forest and Wildlife Program Director, Vermont Natural Resources Council

Neil Kamman , Senior Policy Advisor, Vermont Department of Environmental Conservation

David Mears , Director, Environmental Law Center, Vermont Law School

Media Training for Scholars: Getting News Coverage for Science

Organizer: Basil Waugh, Gund Institute for the Environment, University of Vermont

Garnering news coverage for your scientific efforts can amplify the impact and recognition of your work. Tailored for
researchers, this media training presentation will help scholars and scientists to understand 1) what makes news, 2) key
elements of successful mediaoutreach, 3) and how to stay in control of interactions with journalists.

Stakeholder Engagement in Research and Results

Organizer: Julianna White and Bridget Butler

After discussing successful examples of engaging the public in our results, participlegtamine how to 1) involve
stakeholders in their own research (stakeholder mapping, planning for involvement) and 2) engage stakeholders with
research results (verbal and visual messages, strategies). This will be an interactive session; pantitiphate ideas,
provide feedback, and hone messages.
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PosterTitles and Presenters
Abstracts available online https://www.uvm.edu/femc/cooperative/conference/2017/agenda

SPECIAL TRACKRe)expansion of the maple syrup industry in New England: projecting where the taps will be in ¢

changing environment
Presenter: Joshua Rapparvard Forest

An Investigation of Nutritional Effects On Beech Bark Disease Causal Organisms
Presenter: Gretchen Lass&epartment of Forest and Natural Resources Management, HIRFY

SPECIAL TRAGkSSessing a strategy of climate change adaptation for maple syrup producers in the Southern

Appalachians: Diversification of maple species as safcss.
Presenter: Ryan Huislihe University of Virginia's College at Wise

SPECIAL TRAdBattle of the Babies: Beech Interferenegth Maple Regeneration
Presenter: Daniel S. HorgUNYESF

Citizen Science in Action: 15 Years of the LaRosa PartnBrsigiam
Presenter: Elijah Schumacher/ Jim Kell@gC WSMD

Earthworm Cocoons: The Cryptic Side of Invasive Earthworm Populations
Presenter: Maryam Nouiin, Department of Plant and Soil Science, University of Vermont

Effects of Human Visitation on Manals as Detected by Trail Cameras in Colchester, Vermont
Presenter: Jade JarvBiology Student Saint Michael's College

SPECIAL TRAdKffects of Longerm Nutrient Addition on Acer saccharum Sap Flow
Presenter: Alexandrea Ric&®JNY ESF, 1 Forestriv® Syracuse, NY 13210

Effects of woody shrub and tree density on species richness and habitat preference
Presenter: Alyssa ValentyBaint Michael's College

Forest Health Indicators Dashboard: Assessing the condition of forested ecosystems
PresenterJennifer PontiusRSENR University of Vermont and USFS Northern Research Station

SPECIAL TRAdruture distribution of sugamaple dominated forests on the Green Mountain National Forest

under climate change
Presenter: Anthony W. D'Amatbniversity of Vermont, Rubenstein School of Environment and Natural Resources; Department of
Interior Northeast Climate Science Center

Hydraulic safety margins and &eeding thresholds in roots, trunks, branches, and petioles of four northern

hardwood tees
Presenter: Brett A. HuggetBates College

Is gene flow extensive and inhibiting adaptation of red spruce (Picea rubens) along an elevational gradient?
Presenter: Brittany M. Verric@ept. of Plant Biology, University of Vermont, Burlington, Vetmd®A

SPECIAL TRAdWaple syrup in a changing climate
Presenter: Joshua Rapparvard Forest
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Monitoring the Health of Vermont's Forests: Lefigrm Trends and Natural Communities
Presenter: Caroline Drayton, Forest E@temy Monitoring Cooperative, RSENR

PosterTitles and Presenters Continued

Northeast Forest Information Source (NEFIS): A New, @peess, Online Portal for Research Related to the

Northern Forest
Presenter: Meg Fergusso@enter for Research on Sustairabbrests (CRSF) at the University of Maine

Northeastern States Research Cooperative: Research Project Impacts
PresenterShari HalikUniversity of Vermont

ourVTwoods.org Outreach Display
Presenter: Kate Forret)VM Extension

Putting an Ear to the Grouin Monitoring the Impacts of Climate Change on Working Forests
Presenter: Jennifer Hushawpplied Forest Scientist, Climate Services Program, Manomet, Inc.

SPECIAL TRACRualitative Contributions to Climate Adaptation: Living History and Knowledte &ugar
Maple
Presenter: Lena Wilson, Allissa Stutte, Devon Bioktgomery,Red Cliff and Bad River Bands of Lake Superior Chippewa

Soil NutrientHfect on Fall Leaf Retention in Northern Hardwood Forests.
Presenter: Madison Morleystate Universitypf New York College of Environmental Science and Forestry

SPECIAL TRACEpecific leaf area and amino acids vary within sugar maple canopies and across fertilization

treatments
PresenterAlexander SUNYESF

The "Future Forests Gaasualization and Désion Support Tool": Linking science and management in a

geospatial, muticriteria structured decision support framework
Presenter: Jennifer PontiusVM and USFS NRS

The effect of acidnine drainage on the diversity of sensitive species of macroinveateb in two branches of

a Vermont stream
Presenter: Mariah J. WitaSaint Michael's College

The Nature Conservancy Dam Screening Tool
Presenter: Shayne Jaquiffihe Nature Conservancy

SPECIAL TRACKhe Northeast Climate Science Center: Improving the way climate science informs resource

management
Presenter: Toni Lyn Morelli.S. Geological Survey, Department of Interior Northeast Climate Science Center

The Power of Collaboration: Building Relasibips and Fostering Public Support
Presenter: Elizabeth Spinndyermont Department of Forests, Parks & Recreation

Water Quality Blueprint Nature-Based Solutions for Clean Water in Lake Champlain
Presenter: Dan Farrellhe Nature Conservancy of Vermont
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Xylemvessel networks and drought resistance in northern hardwood trees
Presenter: Jay WasoWale School of Forestry & Environmental Studies
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