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Organizational Overview

Vermont Center for Ecostudieg¢CE) is an innovative, independent research group dedicated to the
understanding and conservation of birds and other wildlife. We bring 20 years of experience to our core
mission ofpromoting conservation practices to benefit biodiversity. With a reach extending from northern

New England through the Caribbean to South America, our work in wildlife research and population

monitoring unites people and science for conservaiMmhaveo ver 1, 000 vol unteer Ac
working on our projects/CE is afederally taxexempt organizationewly independent from its roots as

the Conservation Biology Department at the Vertostitute of Natural Scienc®/e conducted an

initial conservation assessment of these two endemic butterflies for the White Mountain National Forest
(McFarlard 2003), which highlighted the need for population monitoring of these rare butterflies.

We aregjoined on this project biken Hotopp fromAppalachian Conservation BiologfnCB), a small
environmental consulting firim western Maindoundedby Ken in 1997Ken became &CE research
associate earlier this year and quickly went to work with VCE bistégent McFarland in designing this
project Ken works with nonprofits, state and federal agencies, and private companies on native habitat
restoration, natural areas planning, and plant and animal inienteith current projects from Maine to
Virginia. Many ACB projects are accomplished with spectabgembled teams of collaborators and
subcontractors. Topics of expertise include eastern land,smeilandcommunities, rare butterflies, old
foress, small mammals, native grasses, and others.

Project Description

Introduction

Two butterfly subspecies occur only in the P
Mountains The White Mountain Arctic Qeneis melissa semid&ay, 1828) and the White Mountain
Fritillary (Boloria titania montinusScudder1863) are confined to thtepproximatelyl,00Ghectare alpine
zone centered upon Mount Washingi@ee attached map)Vhile these fragile animals have persisted
here since the last glaciation, their future is uncertain due to their restricted habitat and possible changing
ervironment.

These two butterflies live only in alpine vegetation. They are descendants of butterflies that were
more widespread at the end of the last glaciation, when alpine habitat was abundant, but which became
isolated as the climate warmed and mdstheir habitat changed. Macrofossil and pollen assemblages
from lake sediment cores indicate that the White Mountain region lost its glaciers prior to 13,000 before
present (BP; Spear 1981). From 13,000 to 11,750 BP the highest elevations were hidgrremdva
vegetation covering the lower slopes and valleys and mean annual temperd@f€scblder than today.

Approximately 10,300 BP lower tundra gave way to woodlands, and stunted willow, cedars and
birches invaded the higher elevations. From Q0,® 9,000 BP temperatures increased to modern levels
and subalpine forests became wedtablished. These forests effectively surrounded and isolated the
al pine vegetation and associated butterffiticies of t
kind retreated northward. Remaining isolated for thousands of years, they evolved their own distinctive
characteristics, becoming unique subspecies. They remain isolated today in the alpine habitat now limited
to 1,130 ha (McFarland 200Rjmball and Weihrauch 2000

As unique insects that occupy only a small part of the White Mountain National Forest, the White
Mountain Arctic and Fritillary are recognized as
Forest Service 2006].he New Hampshe Natural Heritage global ranking of both butterflies is G5T2
indicating that while the species are globally secure, the subspecies populations are vulnerable to
extinction because of their rarity (the ranking of T2 generally indicates 6 to 20 oamgyehheir New



Hampshire state rank is S2 (again, generally 6 to 20 occurreihéag)eriled because rarity or other
factors make it vulnerable to extinction.

The White Mountain Arctic is univoltine, having one flight period, from late June to early July
They rarely fly more than half a meter above the ground. The males search for females, which tend to
remain near sedges. Adults nectar on Moss Cam@dange aucaulis Mountain SandwortArenaria
groenlandicd, and blueberriesvacciniumsp.; Scudder1889). Scudder (1889) detailed their life history:
eggs are |l aid at t ICarexibigetowi ororf nealby lgad litter. Wideyg hateheird®y e (
days, usually the first week in August and the caterpillars begin feeding upon sedge leaves. The
caterpillars overwinter, and then spend a second summer eating and growing. They overwinter again and
pupate early the next year.

The White Mountain Fritillary is also univoltine, flying from miaily to midSeptember. Males
patrol widely in the vicinity bsnowbank meadows and alpine zone edges on warm days, while females
stay closer to the ground (Seidl 2002, McFarland 2003). Adults nectar upon Alpine Goldgrirddgo
cutleri), Purplestemmed AsterAster puniceusand MeadowsweeSpiraea latifolig McFarland, 2003).
Egglaying occurs between early August and +8ieptember, and newlyatched caterpillars hibernate
(Opler and Krizek 1984, Scott 1986, Seidl 2002). The distribution of habitat for both the White Mountain
Fritillary and White Mountain Arcti are summarized in McFarland (2003).

Potential threats to alpine butterflies generally include; increasirigdUight related to thinning
stratospheric ozon@Blumthaler and Ambach 1990&tmospheric pollutioffJohnson and Siccama 1984,
Eager and Adams 922), habitat loss due to recreation and developm@rmler et al. 1995, Sperduto
and Cogbill 1999 )pvercollecting (e.g. Hoekwater 1997); and global climate change (Parmesan 1996,
Parmesan et al. 1999). Global climate change may impact these bstuirflietly or indirectly. Changes
in temperature may exceed ani mal sd& p,loryhabitabrhayg gi ¢ al
be degraded or lost as alpine plant communities are displaced bydlmwation plant species (Grabherr
et al. 1994, Ntional Assessment Synthesis Team 2000).

Despite he vulnerability of these White Mountain alpine butterflibgere has been no systematic
monitoring or research that would allow usnieasure changes tbeir populations. Monitoring would
provide empirial data to help address both conservation of the butterflies themselves, and the broader
implications of climate change impacts upon wildlife and the alpine zone.

We propose to develop, test, and use a simple protocol that will establish a baseline for
population monitoring. We will do this in collaboration with the White Mountain National Forest and the
Appalachian Mountain Club. In future years the WMNF expects to take the lead role in initiating and
coordinating alpine butterfly monitoring activities.

We also propose to follow White Mountain Fritillary females to determine their host plant and
ecol ogy. A complete picture of this subspeciesb
population monitoring. Without knowing its host plant, popuolatthanges related to host plant health or
distribution may be impossible to interpret.

We will conduct the field component of this work with the help of AMC staff and volunteers. The
WMNF and AMC have pledged 10 days ofkimd staff time each. VCE, witthe help of AMC, will
recruit other fAcitizen scientistso for volunteer

Monitoring

To devise a simple protocol that can be repeated by future observers, we will rely upon the
system of developed hiking trails as well as additional careflély ned r out es. These ft
will be walked by butterfly observers, need to be located within suitable habitat while limiting disturbance
to fragile alpine plants and butterflies. The timing and frequency of transect observations need to be



plannedso that they are effective in monitoring the butterflies but are not excessivelgdimragming nor
damagng tofragile alpine plants.

Our preliminary monitoring scheme would feature 20 transects throughout the alpine zone, to be
surveyed wicteh stahmg | fi diessritnaoeldw)p ad I6ast once every 5 days through the
flight periods of both species (A. Ellingson, pers. comh®/20/2003). To adequately monitor both
species, each transect would need to be completed 21 times over the coubsevexk$. Global
positioning system (GPS) uni ts wil |l be uted to
groundo markers wild| be used.

During field observations in 20623, we evaluated the potential for future monitoring of these
species (Mchdand 2003). Logistics of working in the alpine zone are generally difficult due to weather
and limited access. In some cases, the natural history of these species causes additional problems for
traditional monitoring techniques. For example, expansivasacan be searched for White Mountain
Arctic without finding a single adult until an area is reached where the species is very abundant. These
tend to be a large boulder or rock outcrop near expansive sedge meadows. Males appeared to rest on the
leeward gile of the rocks and chased other individuals upon approach, sometimes into high spiral flights.
This hilltopping or lek behavior has been observed and studied in the congenerQarcticyxus
(Knapton 1985, Daily et al. 1992, Clayton and Petr 1992), tootaly create problems for traditional
transect monitoring schemes (see Pollard and Yates, 1993), specifically, the lack of detection
probabilities.

Ellingson (2003) examined monitoring methods with the endandgredrocneman Colorado
alpine areas. Heemployed distance sampling (Buckland et al. 1993; see http://www.ruwpa.st
and.ac.uk/distance/) from line transects, and used caicapture to estimate apparent survival. The
latter requires very intensive field work and would be problematic as adiocédular monitoring. For
example, Anthony (1970) attempted it with the White Mountain Arctic with poor results. He captured
and marked 51 individuals in the Cow Pasture area from 27 June to 7 July and had no subsequent
recaptures.

To achieve good covage of monitoring routes we will rely upon the participation of AMC
volunteer naturalists and WMNF staff, in addition to @@Pls Both AMC and WMNF are making a
significant labor contribution. This will build the capacity for these organizations tachelp out alpine
butterfly monitoring in future years.

We hope that this monitoring program will become similar to our successful Mountain Birdwatch
project (see http://www.vtecostudies.org/MBW/) and the AMC Mountain Watch (see
http://www.outdoors.org/atservation/mountainwatch/). Both these projects use recreational hikers and
naturalists to help collect important biological data.

Ecology

€

Species phenology, the timing of an organi s mg

climate, is increasinglypeing used to explore the effects of environmental impacts. The emergence of
adult butterflies is an important climate change indicator (Parmesan 2007). However, a clear

understanding of butterfliesé I|Iife cycle is a pre

Remarkably, there are no specific reports of host plants for the White Mountain Fritillary. Larvae
from other populations of the Arctic Fritillaryfloria titania; but see McFarland 2003, for outstanding
issues on the naming of this species) are polyphs, feeding on four chemically distinct plant families:
Polygonaceae, Salicaceae, Ericaceae, Violaceae (Scott 1986, Seidl 2002). Caterpillar host plants in
eastern Canada are Dwarf WillowSa{ix arcticaand S. herbacen Alpine Smartweed Rolygonum
viviparun), Violets (Viola sp.) and Low Sweet Blueberrydccinium angustifoliugn_ayberry et al. 1998,

Opler and Krizek 1984, Scott 1986). In the lab, individuals from the northern Cascades of Washington
readily fed onPolygonum(preference for ovipositingsalixandViola, while Vacciniumwas refused (K.



Wolfe, pers. comm., 4/25/2003). In Asia, Arctic Fritillaries feed on plants in the families Rosaceae and
Ranunculaceae (K. Wolfe, pers. comm., 4/25/2003).

Possible host plants that grow in the alpine zohé&he Presidential Range are: willowSa(ix
herbacea, S. uvarsi, S. argyrocarpa, S. planifoliaAlpine Smartweed or Bistort, Alpine Marsh Violet
(Viola palustrig and V. adunca Alpine Bilberry §accinium uliginosuim Dwarf Bilberry V.
caespitosurn Velvet Leaf Bilberry ¥. myrtilloideg, Low Sweet Blueberry, Mountain Cranberry. (
vitis-idaed, and Small Cranberry/( oxycoccasBliss 1963). Scudder (1889) reported that the fritillary
was often seen around Dwarf Willov@4lix herbacep but despitesearching no eggs were found. On
one occasion he observed a female on Mountain Av@esrt peckjiand thought she had laid eggs, but
again was unable to locate them. Scudder suspectedithateaemight be better host plants, and made
several attemptto show this. He kept females (which later dissection showed to have ripe eggs) for
several days on live violet plants in three locations: on the summit, at treeline and at the base of Mt.
Washington, but to no availthe captive butterflies never laidgsg

We hope to discover this important piece of na
2002) when time allows after transect surveys. Female White Mountain Fritillaries tend to fly close to
ground, where they often walk and test host plagtsrumming their abdomen on leaves (Seidl 2002).

Females are followed by an observer at a distance of about two meters, and behaviors are reported into a
tape recorder. When a butterfly appears to oviposit, the location is marked with a small survElyeflag
observer later returns to the flagged locations to identify the plant and search for eggs when the follow
ends.

In addition to following females, we plan to record dates of the earliest and latest adults observed
for each species. This will rely upanany participants, again including AMC volunteer naturalists and
other volunteers, and White Mountain National Forest si&f. will develop a websitéo facilitate
reporting of sightings as well asoviding natural historinformation for hikers at AMQuts.

Training and Education

We propose a collaborative training and education program with the professional staff of White
Mountain National Forest and volunteer naturalists with the Appalachian Mountain Club. WMNF staff
and AMC volunteers will work witlthe Co-Plsin the field, learning about alpine butterflies and helping
to develop and execute the monitoring protocol. Once trained, they will then be able to pass on their
natural history and monitoring knowledge to other staff and volunteers as #tiditions take ownership
of butterfly monitoring activities. Both organizations have pledged a significant amount of time toward
this first year of butterfly work.

I n May of 2008 we will present an alpine but
natralist training session. This training includes about 70 people, from whom we will solicit volunteers
for butterfly monitoring time slots through the summer. We expect to be able to schedule at least one
volunteer day per week for the 15 weeks of momtprifor a total of 15 days or more (pers. comm., N.
Ritger, 10/15/07).

In June 2008 we will also conduct a butterfly workshop with the two AMC naturalists from Lake
of the Clouds and Madison huts in the Presidential Range. These naturalists will aidj¢oe oy
reporting initial and final flight dates for the two target alpine butterfly species.

White Mountain National Forest staff will be available to work with us for approximately 10 days
over the summer (pers. comm., L. Prout, 10/07). For WMNF ¢taffai ni ng speci fic to t
will be conducted at the start of a monitoring day.

In additiogi teod tthreasieniimgp acti vi CoPswil givéetvdh A MC a
public presentations at AMC huts. These will be evening talgsas t of t he AMCOs vol u
series.
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Plan for Deliverables andFinal Report:

1. Training and Education
a. Conduct two workshops for AMC volunteer naturalists and hut naturalists
b. Conduct ossite training for WMNF staff and other volunteers on field days.
c . Make two figener al audi encAMChgts. esent ati ons

d. Create an alpine butterfly web site that includes: natural history and conservation, volunteer
opportunities, ability to report sightings, monitoring protocols, and more.

2. Monitoring Protocol

a. Provide observation guidelines to WMNF &iC.

b. Include mapped transect locations and GPS coordinates.
3. Final Report (Completed by May 1, 2009)

a. Report protocol testing and development.

b. Report 2008 monitoring results for each species.

c. Resultsof White Mountain fritillary host platrresearch.

d. Present educational materials that can be used by AMC naturalists and others in future (e.g.,
slide show, handouts, and other materials)

e. Report on suggestions and plans for future wewkther work to support continued monitoring
of these species, and to relate monitoring results to weather and climate information is recommended. A
second year of observations is important because both the White Mountain Arctic and Fritillary are
biennial. Because of this twear life cycle, observatienn second year are, in effect, of an independent
population.

The use of meteorological data for predicting flight periods and population changes of both
species should be explored. Cloudy, wet weather keeps butterflies grounded during their fligranmkrio
so has an important effect upon observer effort and monitoring plans. The wealth of meteorological
information collected at the Mount Washington Observatory should lend itself well to analysis of local
phenomena.

(0]



Budget:

Labor
BiologistsSalary (37 days @ $280/day) $10,360.00
Benefits $3,108.00
Other
Office supplies and printing $200.00
Mileage | (10 trips from Vermont) $727.50
Mileage 1l (10 trips from Maine) $194.00
Overhead (20% of expenses less benefits) $2,296.30
In Kind
WMNF staff time (10 days @ $400/day) $4,000.00
AMC Volunteer Naturalists (10 days @ $200/day) $2,000.00
Food and lodging (field), AMC and VCE (20 days, 2 people @ $100/day $4,000.00
PROJECT TOTAL $26,885.80
IN-KIND CONTRIBUTIONS $10,000.00
WMNF CONTRACT $8,000.00
THE WATERMAN FUND REQUEST $8,885.80



A map of the tudy area located in the alpine zone of the White Mountain Presidential Range, NH.
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The Waterman Fund

P.O. BoA064,

East Corinth, VT 05040
Dear Waterman Fund Board;

| write to you in support of a proposal to research and monitor two alpine butterflies in the Presidential
Range of New Hampshire. The Appalachian Mountain Club vilealedly endorses the funding
applcation by Kent McFarland (Vermont Center for Ecostudies) and Ken Hotopp (Appalachian
Conservation Biology), and looks forward to working with them to monitor and understand more fully
the life cycles of these unique and fragile animals.

We appreciatethé G SNXY Iy CdzyRQa O2YYAGYSyid G2 O2yaSNBS | yi
high-elevation mountain habitats of the Northeast. The Waterman Fund has generously supported AMC

in the past by providing funding for several projects including the Franconize/hpewards that

SRdzOF 1Sa KA{SNBR lo2dzi GKS FNIIAES fLAYS SYyGANRYY
citizen scientists aid in the collection of data to further our understanding of mountain ecosystems. The
butterfly project studies yet another aspt of the alpine ecosystethat we know little about The

Appalachian Mountain Club expects to be an active partner in this butterfly project that will serve to

advance alpine stewardship, and enhance the educational experience of hikers as we sliimdinge

about the intricacies of butterflies in the mountain environment. We will be hosting training sessions

and educational activities, in addition to committing facilities, volunteer time and staff time to research

and monitoring.

Established in 183, the Appalachian Mountain Club (AMC) is a rprofit organization with nearly
90,000 members. A leader in the Northeast for education, conservation, and recreation, AMC
sponsors a wide range of activities that include research, advocacy, educationgrpnoming,
volunteer projects, public service programs, and publications. Our missionpsamote the
protection, enjoyment, and wise use of the mountains, riveasd trails of the Appalachian region.

AMC has been a steward for Northeastern alpineitsdtbor many years, and looks forward to working
with Kent McFarland (Vermont Center for Ecostudies) and Ken Hotopp (Appalachian Conservation
Biology)to expanall of our efforts in understanding and protecting the alpine environment.

Thank you for youransideration of this alpine butterfly proposal.

Sincerely,
Nancy Ritger

AMC Senior Interpretive Naturalist






