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RattlesnakéMtn. female Peregrine flyingear her nest carrying her solgiowered transmitter. Photay Lee Hansche.

Introduction

New Engl andods [RakoperggrinushereaffeaHEENpapulation has made a
remarkable recovery over the last three decrdes DDT-induced population lows in the 1970s
and 1980s (Green et al. 2006)nce a federallistedas endangered, this raptor wamoved

from the federalhreatened ahEndangered (T&E)ikt in 1999, and downgraded from state
endangeredtostatehr eat ened on T&&dwsHampsBDO86s Whil e
regionalPEFApopulation is now largely recoverédaccio et al. 2013wildlife managers have
remained conceed about collision risks associated with wind energy turbines, cell towers, and
other structures, as well as possible exposure to contemporary environmental toxins such as
PBDEs(Chen et al. 2008and other environmental hazards.

Consenration biologiss fromNew Hampshire Audubon (NHA) and the New Hampshire Fish &
Game Department (NHF@nd volunteer observeasinually documerPEFAterritoriality and
productivity at breeding sites, bilhese observations revdidle about what these birds do
beyond he breeding season and when not associated with the nesapeaing hatckyear
juveniles is comparatively easy, bgh dispersal mortalityoftenmeans thatew data are
gathered before theirds wearing transmittedie anda relatively costly device may best

Since 2013NHA biologistshave ollaboraed with colleagues from Bidgersity Research

Institute BRI) and Stantec Consulting, InStanteg in a multiyear satellite telemetry project to
better understand boltical and broagcale movema patterns of PEF#&\nesting irrural

settings neathe Groton Wind Farmocated in Groton, NH{DeSorbo et al. 201&tantec

Consulting et al. 2016We partnered to refina methodor captuing flighted adults instead of
pre-fledged juveniles, resulting in a much lower mortality rate and a much improved chance of
generating multiple years of location daf#hile recently used in Canada (LaPointe et al. 2013)
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and Russia (Sokolov et al. Pg), the techniques we ustxcatch and fit transmitters dalcons
at their nest sites hawbt previously been useash FEFAsin the eastern U.S. While we have
developed a effectivemethod for capturing adult females with eggs or nestlings, we are still
refining ourtechniquesn orderto efficiently capture adult males at nest

Support from theBlake-Nuttall Fundin Fall 2016supplemented grantand additional irkind
funds fromStante¢enabing us to expandhe geographic range of our researcB017to
include PEFA nest sisenot directlyassociated witlthe Groton Wind projectn 2017 ve
outfittedtwo additional PEFAs frormore urbamesting locatioawith 9-12-gram solatpowered
satellitetransmittes. Location datdrom thiscollaboratve efforthasresulted inbetter
understandingf PEFAhome ranges, migration routes and timing, and winter behafithe
New Hampshire breeding population

Methods

Adult femalePEFAswere captured on their nests as close tonegéd hatch date as possible.

BRI climbeis accessedess from rappel, and incubating females were initially flushed from the
ness byclimbers. To minimize risk of egg breakage or chilling, restoneggs were removed

from nests and placed in a padded plastic case to be kept wiaitenwvooden imitation eggs

were placed in the center of a noose gin (Fgnny et al. 2000)The trap was anchored with

weights and tent stakes and covered with nesting debris. If the female did not get captured upon
returning to the nest and settling on the imitation €gggure 1) climber rappelled dowto

flush the female, at whichomtthe bi r d 6 s t a | eotangledinfthe maonofilareenta me
nooses. Once entangled, birds wiemmediately hangtaptured bylimbers and then lowered to
agroundteamfor processing. Eggs were returned safely to the nesttprreteasing birsl.

Each captred female PEFA was fitted with a standard ookUSGS bird band (size 7A) as i
right leg and a size 7 alphanumeriecbiored band (black overgenType 12 band from
ACraft, EdmontonAlberta) on the left leg. Use of color bands has been coordinatithin
regional conservation partners throughout the PEFA population red®aagio et al. 2013)

We instrumented female PEFAs w2 g solar capacitor powered satellite transmitters

manufactured by GeoTrakc. (Apex, North Carolina, USA). Transmitters fixed locations

during daylight hours gsermitted by unit charge level§ransmitters were programmed to fix
OArgosd6 (Advanced Research and Gl obal Observa
Argos stellite system Argos satellites receive messages from transmitters and use changes in
Dopplershift frequency to calculate the approximate location of instrumented animals. The

accuracy of location estimates improves with the number of message®derel other factors

Argos locations are assigned to location classes (LC), associated with an estimatediesor

asfollowms LC3 (0250 m), LC2 (250 to < 500 .m), LC1



Figure 1. Adult female Peregrine incubates within noose trap hoop prior to capture in 2016. Photo by Adam Gravel

Results and Discussion

SinceMay 2014 NHA, BRI, and Stantebavefitted 9-12-gram backpacknountedsolar
powered transmitters on a total of five adathale PEFAg¢see detailand mapdelow) by
capturing them on their nests while they were incubating eggs (4 times) or breediygung
chicks (once)Two of thesdransmitter deployment{®ortsmouth and Fall Mtn females) have
occurred during thantervalcovered byBlake-Nuttall funding. A recentreport produced by BRI
(DeSorbo et al. 2018) dedwes in much greater detailitcomes of the 2017 tracking season.
This report can be accessed at:

http://www.briloon.org/uploads/images/template/Stantec%202017%20Progress%20Report_v6%
20finalized _submitted5.17.pdf

In addition todocumentindgreeding season home rangesfollowedmigration routes and
timing for thesedPEFAs. We gatheredlatato determine whethdalcons from varyingiest sites
engage irtheir Spring and Bll migratiors within anarrow migration windover whether they
exhibit broadvariation in timing. Weevaluaedwhether they follow similar migratory pathways,
and whether they overwinter in roughly the same geograwbas or habitat types

In March2016andFebruaryMarch 2017the northbound Bear Mtn fematepartecher eastern
Pennsylvaniavintering aea,reachecher New Hampshire breeding site in just a couple days,
thenturnedaroundand returned to her wintering area once again, békadingoack toNew
Hampshireabout a week laterAlso, in July 2017, the Rattlesnake Mtn female left New
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Hampshire and traveled directly to her wintering area fitmarpreviousVinter, where she
remains as of this writing.

Herearsomes peci fi ¢ details about the five PEFAs

Bear Mtn adult female PEFA (180792011 right, blacigreen A/G leff captured orb/12/2014
attached 12 gram PTT #129176, hel@varmed5 unhatched eggs durimgpture and
processindgrom 11:30am4pm (Personnet BRI: Chris Desorbo, Rick Gray, Bill Hanson; NHA:
Chris Martin StantecAdam Gravel) Ourlongesttransmitting bird, hiis individualhas been
transmittirg location data for more than 51 months through-Audust 2018, including four Fall
migrations and fouBpring migrations. So far, she has utilized the same wintering area each
Winter, traveling roughly 500 km between those locatidnsFall 2017, she moved to her
overwintering site in eastern PA between 30 Oct and 4204V. In Spring 2018, she switched
to a new breeding territory located about 26 km west of Bear Mtn.

Figure 2 Bear Mtnf e maldbcatibnsdata from 1/1/2017 through 8/17/2017.
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Rattlesnake Mtn adult femalePEFA (180792013 right, black/green A/R |gftaptured on
4/282016 attacked 12 gramPTT ID# 149264 held/warmed! unhatche@ggsduringcapture

and processin{Personnel BRI: Chris Persico, Lauren Gilpatrick, Bill HansddHA: Chris

Martin; BRI volunteerJamie McMillan) This individualhas been transmitnlocation data for
more than 27 months through mAdigust 2018So far, she has utilized the same wimtgrarea

in southern PA both Winters, travelling roughly 650 km between those locations. At the end of
the 2017 breeding season, she departed unusually early, moving to her overwintering site
between 25 July and 30 JWi917.

Figure 3 Rattlesnake Mth e malbcatidnsdata from 4/1/2017 through 8/17/2017.
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Portsmouth 1-95 adult femalePEFA (180792015 right, black/green A/W lgftaptured on
5/82017,attached 12 gram PTID# 129177 1045¢g adult femaldyeld/warmed! unhatched
eggs during capturand processingaughtbird by handasnoosetrap was being installed
(Personnelt BRI: Chris PersicoChris Desorbo, Lauren GilpatricklHA: Chris Martin Stantec:
Adam GravelNH DOT: Gene PopignThis individualhas been transmitiy location data for
more than 15 months through mAdigust 2018This is a neabcean location with relatively
moderate Winter conditions and abundant@ayeey in the Winter months his individualdid
not migrate remaining on her breeding territory through the WinterQdf7218.

Figure 4 Portsmouti-95f e malbcatidonsdata from capture on 5/8/2017 through 8/17/2017.
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Fall Mtn adult female PEFA (180792017 right, black/green A/Y lgftaptured orb/9/2017
attached 12 gram PTID# 149262 10579 adlt female ,held/warmed 2 down¥-wk old chicks
during capture, tethered 2 more chicks in back of nest, held/warnvedhadks during
processingrom 11am2pm (BRI: Chris Persico, Chris DesorpdHA: Chris Martin; Stantec:

Adam Gravel BRI volunteerDustin Riordan)This individualhas been transmitty location

data for more than 15 months through fAigdgust 2018She moved to her overwintering area
along the CTRI coastline between 10 Oct and 16 Oct 2017, travelling roughly 210 km between
those locations.

Figure5. Fal l Nbtation flata fin@rl capéure on 5/9/2017 through 8/17/2017.

Google Earth

ev/ 931 ft  eye alt 336.05 mi

Rattlesnake Mtn 1-yr old female PEFA (180792012 right, black/green A/X left) captured on
5/13/2014, a molting-¥r old bird, attached 12 gram PTT ID# 129175, held/warmed 2 unhatched
eggs during capture and processing from IZ3Dpm (PersonnelBRI: Chris Desorbo, Rick

Gray, Bill HansonNHA: Chris Martin; Stantec: Adam Gravel, Lindsey Phis individual

transmitted location data for more than 6 months, but stopped transmitting on 11/15/2014 and is
presumed to have died his bird unexpectedly made two brief trips to southern Quebéein t

late Summer, each time returning to her breeding territory. During the Fall 2014 season, she
spent some time in Vermont before disappearing, thus no 2017 map available for this individual.



Figure 6. All 4 NH female PEFAs locations duriactive breethg attempts ifdune 2017.
Fall Mtn = purple, Rattlesnake Mtn = blue, Bear Mtn = red, Portsmou®s k= white.

Our collaborative trackingrojectcontinues tanonitor locations and movementsab€ross

section of New Hamps hi incadingtwhimdeidudls frorg cliffsentha | e PE
White Mountains (Bear Mtn and Rattlesnake Mtn), one bird from a fairly urbanized section of

the largely agricultural Comcticut River valley (Fall Mtn), and orérd from a very urbanized

areaon the coastPortsmouth 195). We plan to share finding from this study with colleagues at

the 2018 Hawk Migration Association of North America (HMANA) Conference in Detroit, Ml

in October 2018. Given durability of the transmitters and survival by the adult femalemeseg

we anticipate learning a great deal more about thevim and movement patterns of these birds

in the months and years aheWke gratefully acknowledge the contributiohthe Blake-Nuttall

Fundin supporting this research



