J. Raptor Res. 46(1):3-11
© 2012 The Raptor Research Foundation, Inc.
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ABSTRACT.—The future of conventional banding in raptor science depends upon the types of questions
asked by scientists working in the field, and the extent to which banders and researchers continue their
trapping and banding efforts. Traditionally, banding data have played two important roles in raptor
science: assessing demographic statistics, including age at first breeding, survival rates, and mortality fac-
tors; and tracking movements of raptors, including migration, nomadic movements, and both natal and
breeding dispersal. Recent decades have seen an explosive development and use of newer techniques to
document the movements of raptors, including color leg-bands, wing-tags, conventional VHF tracking
units, satellite-based UHF units, GPS-GSM units, and geolocating data loggers. All of these techniques have
greatly facilitated our ability to track the movements of individual birds, broadening the field of movement
ecology considerably, and shifting its emphasis from traditional population studies of migration toward
detailed investigations of the ecology and geography of individual birds. Although conventional banding
no longer plays as large a role in the study of raptor movements as it once did, its continued use can
significantly complement the newer tools in use today, and can enhance our ability to understand the
demographics and movements of raptors. For example, given banding’s multi-decadal history, one poten-
tial use of banding data is in the assessment of the long-term effects of environmental changes, including
climate, land-use, and contaminant changes, on both raptor demographics and movements. We believe
that conventional banding remains an essential tool, for both the population biologist and the ecologist
studying raptor movements, and that its usefulness in the field continues. We recommend that the em-
phasis of banding shift from short-term independent projects aimed at documenting movement patterns

toward collaborative long-term efforts designed to provide insights into the factors influencing population
responses to changing environments.
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EL FUTURO DEL ANILLADO EN LA CIENCIA DE LAS RAPACES

ReSUMEN.—EI futuro del anillado convencional en la ciencia de las aves rapaces depende del tipo de preguntas
que realicen los cientificos que trabajan en el campo y del grado con el que los anilladores ¢ investigadores
continiien sus esfuerzos de captura y anillado. Tradicionalmente, los datos de anillado han jugado dos roles
importantes en la ciencia de las rapaces: evaluando las estadisticas demogréficas, incluyendo la edad del
primer evento reproductivo, las tasas de supervivencia y los factores de mortalidad; y siguiendo los movimien-
tos de las rapaces, incluyendo la migracién, los movimientos némades y la dispersién natal y reproductiva. En
las Gltimas décadas se ha visto un desarrollo y uso explosivo de nuevas técnicas para documentar los movi-
mientos de las rapaces, incluyendo anillos de colores en las patas, marcas en las alas, unidades convencionales
de seguimiento VHF, unidades satelitales con base UHF, unidades GPS-GSM y geo-localizadores cargadores de
datos. Todas estas técnicas han facilitado enormemente nuestra habilidad para seguir los movimientos de aves
individuales, ampliando considerablemente el campo de la ecologia del movimiento y cambiando su énfasis
desde estudios poblacionales de migracion tradicionales hacia investigaciones detalladas de la ecologia y
geografia de aves individuales. Aunque el anillado convencional no sigue jugando un papel tan importante
en el estudio de los movimientos de las rapaces, la continuidad de su uso puede complementar significativa-
mente las nuevas herramientas que se usan actualmente y puede fortalecer nuestra habilidad para entender la
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demografia y los movimienios de las rapaces, Por ejemplo, dada la historia de varias décadas de anillado, un
iser prsterveal de Les datos de anillada es T eviboacian de las cfectas de lrgos E|'|-<”;.--. e los cambans ambleneales,
incluyendo clima, wo del suelo v cambios contaminantes sabre la demogmfia v los movimientos de Las

rapaces Lreemos que el alludo convencional seguird stiendo una hermmientn esencial, oo

para los

hidtogos poblacionales como pars los codloges que estudian bos movimie nias de Jas rapraces, v e sl
vit el i continia vigente. Por lo ana, recomendamas que o éngasis en el anillado sex re<diverciomade
deside rowicios ifl-'iji-‘F'ill'l-l.i'iA'r]lL'h the oo [ﬂ:wu centrados e documentr los patrancs de moyvimienio, hacia
esfuerzos colaborativos de Jargo plieo disenados paca brindar noeciones sabice 1os fuctares que intluyen ls

respuestas poblacionales a lo: cumbios ambieniales,

Althuugh people have heen trapping raptors lor
falconmy and other purposes for ac least BOMD yeqrs,
trapping rapiors for banding dates back only abon
100 vemrs, Conventional banding (ie, the use ol
nmiquely numbered, retorn-address mera] bands)
owes s orging o Danish sehoolteacher Hans Chiris-
tian Cornelivs Mortensen, who hegan banding large
nuhers of birds in 1399 with numbered metal baneds
espersen and Tanmg 19507 Word of Mortensen's
surcesses  with the  European Swaclings | Sremuy
paedpartsh he bancded spread rapicdly, Within 20 vears,
hundreds of birders and ormithologisis were usng
bancing 10 leam more abour the movements aned
demographics of birds (Jackson ccal. 2008, Vaughan
2060,

A report detailing the migrtory movements. of
right Rough-legped Hawks ( Buteo lapopee) banrled in
nenthern Seandinavia appeared in the Joumal fir Or
aithalemie in LD (Jagesskaald 19127 By 1935 more
than A0 raptors af 17 species had been banded in
North America {Lincoln 1936, By the early 1950s,
Lineoln reported that banding great nombers ol in-
dividuals - with numibered aluminum Jeg rings
bias conme o e recopnized wsoa most accurate mneans
nf crmithologtcal vessarch™ (Lincolon 1952 (As an
asie, Mortensen Tumsell banded 92 raprors of 5 spi-
ces over the course of his banding career, Tnoaguaing-
Iy, 15 of Mortensen’s bards were subsequemly recov
cred  [Jespersen aned Tandng 19%0], moast of them
hawing been shot, |

Raptor banding has continued o grow over the
vears, particularty in Europe and North Amenca, By
the DBeginning of the 2ls centuny, approximaiely
LA millions caprors had been handed in Canada
anel the United States. Anc additional 145 000 were
ringed in Brtdn and Ireland between 190G g0
2000, For some raptar species, banding efforts are
tocused primarily on nestings; whereas for others,
including many Acipiters, most wapped birds are
fulbvighied individualis caughe ar handing sttions
along major migration corridors,

(Tradducesan del eguipo editorl)

Althowgh remarkably lew changes have been made
sice the comvept of marking biveds was iniroduced in
the carbe 1900, bavd banding has undergone enor
mens proswth, and tocday anooally engages the activi-
ties of thousands of enthusiasts, spresd widely over the
norihern contnents. Cver the years, the wpes and
sizes ol bands hive cvolved o include lock-on and
rivel bands able 10 withstand the prving hills of large
raptors, hard-menal bands able o beter withstand
consant exposure 1o harsh envirenments, and tiny
pieces of numbered aluminoem that can e wipped
around the legs of humminghicds. The underiving
convept, however, remiins unchanged: a uniuely
numbered prece of metal wrapped around the leg of
i bard idenifies this indnadueal il i s encountered
i Juckson et al, (20081 and Newton (20083 detail
the many waws 1 which handing las played a rale, not
oty in assessing the movements and demogaphics of
species, but alsoin the study of avian navigation, pop
ulation monitoring, the restoradon of declining and
extirpated species, the management of migratom-hicd
bunting, and the snxdy of avian behavior and the role
ol Trils s vectors of disease, amemg athers.

In comtast o landing, the technology surroud-
i uther vpes of markers thar are wsed o ek the
movenents of birds has constntly moved forwacd
(Mewton 2008, Rebinson coabl. 20000, Tnitially, num-
bered metal bands were supplemented with colored
plastic and metal leg hands and jesses, wing aps,
and other wpes of markers that allewed for the
identfication of iidividual bivds, including raprors,
ata distance (Varland et al, 2007, Newwon 2008),

Conventional VHE radio transmicers that a first
permitted wacking individual raptors acrass relative-
Ly shoet ehistnees subsequently have been used in
conjuncrion with auomobiles and fixed-wing air-
craft to track migrants over longer distances (e,
Cocluan 1972 1970; Beske 19520 Harmaa 20027,
Growih in the use of this study technique has been
phenomenal. For example, a symposium on the
popubation hinlogy of migratory hirds onsnized by
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(53%) of hawk-banding records are during au-
himn migration, Another 26% oceur during sum-
mer when lage numbers of nestlings are banded.
Owl banding also peaks (43%) during autumn mi-
gration rellecting recent collaborutive offarts by Praj-
ect Owlnet (wiww, projectowlnet.org) w monitor the
movements of Northern Savw-whet Owls ( Acgolius ace-
diens) across eastern North America, Most other owl
banding is more equally divided between spring and
summer seasons. Although analyses of the banding-
station data have made significant contributons 1o
the raptor lterature (e, Clark 1985, Mueller et al,
2004, Goodrich and Smith 2008), these data largely
have been underused by the raptor community, and
much remaing to be done o improve our use of this
IMPorEnt resource,

Spectlic aspects of banding ellorts in need of e
pansion or improvemnent include (1) the reporting
of reglonal and continental summaries of banding
encounters accumulating from these effors, (2) the
use of banding data in population monitoring and
measurement of mortaliy both regionally and can-
tnentally, {3} the assessinent of leapfrog and chain
migration in species, (4 the use ofhanding data for
desenbing natal and breeding dispersal, and (3) the
standardization of protocals Lo callecting  hady.
measurement and other ancillary data and samples
at the dme of banding, We address cach of these
bzl

Begional and Continental Summaries of Band-
ing Encounters. To our knowledge, the only tecently
published, continentwide analysis of raptor banding
data is CGoodrich and Smith (20081, This report focised
o assessing the extent of migrarary connecivity (s
Crooks and Sanjayan 2006) in Sharpshinned Hawks
L Aerifrter sinatus) across North America, .-\]t]mul.;]n the
findings of “distinet longiwdinal differentation of mi-
gration corridors” and “sgnificant overlap of repiomnal
breeding  populatons en the non-breeding mnge”
were not particularly surprising, Goodrich and Smith
(2008} provide an excellent mecdel for further sudies
invelving other species of raptors, We recommend that
proponents of conventional banding foster thonghiful
and tharough regional and continens) summartes of
bancing encownters, including assessment of the de
gree of migratory connectivity in the [rerpulations
involved, New analytical approaches may be required
ler better account lor the hiases inherent in banding
and band-encounter dam ses, and 10 provide a more
robust analysis of moverment patterns,

Population Monitoring and Assessing of Maortality.
The most extensive datagathering banding effort in
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these arcas involves waterfowl in North America,
Early assessments of the importance of banding o
population monitoring in this group included Geis
(19721, who stated that “handing data are essential
i order 1o understand population dynamics of
migratory birds."” Banding data are helpful for as
sessing waterfowl harvest pressure and estnating
population sizes, survival, and reproductive rates,
all essential o understanding the elfects of harvest
and survival on population dynamics and TATLEE-
ment {Blohm 2008). A series of monographs de-
seribing the populaton dynarmics of Mallards { Anaey
Platyriynehos) illustrated how banding data influ-
enced the evolution of harvest management for
waterfowl (Pospahala et al. 1974, Anderson 1975,
Anderson and Burnbham 1976), Early reports of raj-
tor landing effons, oo, often highlighted he face
that many banded raptors were subsenuenty shot
leg., Lincoln 1936, Brodey 1647, Henny and Wight
1972, Newton 1979}, Band-encounter rates have -
clined now that fewer raptars are being shot, and
these reduced encounter rates may pose challenges
toward our understanding of the Factors currently
affecting raptor mortality. Unfortunately, few recent
studdies have looked a1 potential morality factors
and tempaoral patterns of individual factors, Natable
exceptions include Clark and Gorney (19571, whao
teported the numbers of oil-contaminated raprors
they encountered while trapping migrants in south-
ern Israel, and Wernham et ul, (20027, who provid-
ed the recovery circumstances for raptors banded in
Coreat Britain, In at least some proups af passerines,
survivarship is lowest during migrawry pertods (5l
lett and Haolenes 20081 the extent to which this is
true in raprors has yel o be soudied formally, Al-
though the new mar king techniques also offer an
spportunity to examine this question, the historical
scope of conventional banding provides the poien-
tial of wacking survivorship within and outsicde the
migratory period dcross decades, We recommend
thit Banders use current and historical data o in-
vestipate the causes of death for banded rapLors
[with the caveat tha banding recoveries are biased
toward raptors dying of human-related causes and
in areas of dense humam populations). We also rec-
ommend that the Bird Banding Lahoratory main-
lain consistent useful “how ohtained” codes tha
will allow appropriate inferences 1o be made from
these daea,

Yer-toeyear changes in survivarship of juveniles,
subadults, and adults can be important factors in-
Mhiencing populaton fluctaions in ANy raptors

s T
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the U5, Fish and Wildlife Service in October of
1969 noted that the "use of small transmitters 1o
monitar the movements of migratory birds was car-
ried out in only one study in the 19605" (Hickey
1972). By the mid-1980s, however, hundreds, if
not thousands, of studies using this technique had
been undertaken (e.g, Kenward 1987),

Satellite tracking, which extends detection ranges
enormously over VHF radio vansmitters, has been
used to track migrants on intra-and intercontnental
journeys since the 1980s (e.g,, Fuller eral. 1998, Man-
del et al. 2008}, including individuals moving over
large bodies of water (Kjéllen et al. 1997, Srandberg
2008). The units, called platform transmitter termi-
nals or FTTs, are now tiny enough (<10 ) to permit
their attachment on raptors as small as <300 g Eur-
asian Flobbies {Faleo subluten, Strandberg ecal, 2000)
and <200 g Amur Falcons (F, amurensis B, Mevburg
pers. comm.}. The units, which initially were devel-
oped at the U.S. Army’s Applied Physics Laboratory
in Maryland, are now often solar-powered, permit-
ting reports of hundreds or even thousands of loca-
tions annually, GPS-(global positioning  system)
based units have increased locational accuracy o
=20 m (Bildstein 2006), New generations of GPS-
based tracking units equipped with GSM (global s¥E-
temn for maobile communications) SIM-{subscriber
ilentity module) cards now enable tracking via mo-
bile phone networks, reducing the expense, and per-
mitting larger downloads of data, such that research-
ers can track the movements of indivichaal birds every
15 sec (T. Rawner pers, comm, ).

Although this type of satellite tracking is still in its
infancy, it is fast approaching the point of offering
the “holy grail”* of raptor-migration science: the abil-
ity to follow aceurately the three-dimensional path of
an individual migrant in near real time, throughout
its annual cycle. However, satellite wracking has its
limitations, One of these is expense: traditional Dop-
pler and GPS satellite-reporting units typically cost at
least 33000 each, and GPSGSM cellular-phonere-
porting units typically cost at least $1200, A second
is mass: currently, satellite-reporting units typically
weigh =10 g, and GPS-GSM units typically weigh
=100 g, both of which place limits on the size of
raptors to which they ean be attached. A third, at least
for GSM-communicating units, is the necessary pres-
ence of mobile-phone networks.

Geolocating data loggers (devices that, in principle,
log the time of sunrise and sunset daily) avoid these
problems in being less expensive (ie, <8200 each)
and less massive (Le,, =20 g), and not dependent
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ol mobile-phone networks. Unfortunately this tech-
nology too has its limitations, including decreased
locational accuracy in certain places (eg., equato-
rially) and at certain times of the year (e.g., equinox),
the need o recapture the bird 1o retrieve and down-
load the data, and the potential for physical damage 1o
loggers that prevent downloading. Indeed, although
this technique is eminently useful in principle, one of
the first studies of raptor migration using this tech-
nique reported usable data from only 7 of 15 deployed
units due to a combination of physical damage and dif-
ficulties with recapture (Rodrigucz et al. 2009), Even
with these caveats, the new technologies offer far more
information than the “Point A to Point B model” of
conventional banding, in which only two locations are
known (ie., the banding and recovery site),

The recent technological advances raise an inter-
esting question: given the expansion of new tech-
niques, what is the future of conventional banding?
Return rates of conventional bands from nonhunted
species are relatively low, falling generally in the
range of 2-10% for most raptors (Bildstein 2006).
Thus, tens of thousands of metal bands must be
placed on hirds 1o develop an understanding of the
most generil patterns of bird movements. Even then,
a geographical bias in recoverdes (northern-hemi-
sphere recoveries are far more likely than southern-
hemisphere recoveries, for example, as are recoveries
in developed versus developing countries) makes it
all but impossible to secure data from many places
migrants visit. In addition, recovery rates presumably
have fullen over the years as fewer raptors are shot
{Newton 1979), In contrast, data from a small num-
ber of satellite tansmitters can document these
movements in greater detail, including passage over
areas where banded birds are unlikely to be recorded,
such as over open water. Although new techniques
are considernbly more expensive than conventional
banding, these techniques provide large quantities of
specific types of information, which often justifies the
greater cost. Because many raptors are large enough
to carry the new devices safely, they have been among
the first groups of birds to be studied using these new
techniques (Bildstein 2006, Newton 2008),

Below we review the challenges and opportunities
tor conventional banding in modern raptor science
and offer our vision of how banding can rontinue to
serve the discipline.

CHALLENGES, OPPORTUNITIES, AND RECOMMENDATIONS

Historically, maptor banding has oceurred on a broad
seale across most of Nonh America. The Moty
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(e, Mewton et al. 1993 and Newton et al, 1997),
because even relatively small changes in survival
rates can result in significant t:il:!ng::ﬁ i population
wrends. Site fdelity of adults during the breeding
season allows apparent swivival rales 1o be most
readily estimated at that time of the year, bug re-
quires collection of recapiure and resighting data
over bong periods of time. Unfortunately, the Bird
Banding Laboratory does not currently maintain re-
capture and resighting data obtained from banding
locations, although itis in the process of developing
systems 1o maintain these data, We recommend that
the Bird Banding Laboratory complete develop-
ment of an operatonal recaplure-resiphting data-
B that potentially could enable the esdmation
of survival rates and other demographic parameters,
Once the recapture-resighting database becomes
operational, we strongly encourage all mptor hand-
ers 1o routinely subumit their recapoure and resight-
ing data to the Bird Banding Laboratory to facilitate
populatdon-level analvses of demographic parame-
ters across broad geographic and temporal seales,

Recent adbances in the monitoring of continen-
tal raptor populations through the Raptor Popula-
ton Index (RPD program have produced estimates
of current population trends based on counts of
migrant raptors (Bildsiein er al, 2008, Although
BPL provides estimates of population change, it
does not necessarily provide nsights into the cans
es of these changes. Information on population
demographic parameters, such as survival and re-
productive rates, provides insights into the {actors
responsible for populaton change and provides
important complementary data for the popula-
ton-rend estimates based on migration couns,
Properly designed and conducted, long-term coop-
crative banding efforts can provide the data need-
el o estimate many demographic parameters, A
good example ol this concept is the Monitoring
Avian Productivity and Survivorship (ie., MAPS)
program coordinated by the Institute for Bird Pop-
ulations  {(www. birdpop.org). We encourage the
development of cooperative long-term  banding
efforts that will provide specific estimates of demo-
graphic parameters over tme. We also encourage
the development of large-scale collaboratve effors
that will help estimate these parameters over large
geographic areas.

Assessment of Leapfrop and Chain Migration.
Two contrasting geographic patterns of avian migr-
tion, leapfrog migration and chain migration, have
been recognived for some dme (Holmgren and

FUTURE OF BARDING 1N RATTOR SCIENCE 7

Lundberg 1993, Smith et al. 2003, Bildsiein 2008,
Newton 2008), Leapfrog migration occurs when
populations breeding ar high latitudes migrate B
ther than those breeding at lower latitudes and
therefore ““leap over'' their more equatorial coun-
terparts. Chain migration occurs when populations
breeding at high Latdes, migrate approximately
the same distance as their more equatorial counter
parts, The extent to which these two migration par-
terns result from competitive nteractions among
the populations involved remains largely unstudied.
In Turkey Vultures  Cathartes aura), at least, subspe-
cies differences in competitive abilities appear 1o
play an important role in migration patterns, with
eouatorial populations of the species evacuating
breeding areas in northern South America when
the larger and more numerons Morth American mi-
grants arvive in these areas in autumn (Kick and
Gasler 1994, Bildstein et al. 2007). The extent to
which the artval of one population of raptors in
an ares affects the movement ecology of popula-
tions that breed io thay area can provide new in-
sights into factors affecting both the distribunons
and abundances of mptors (Newton 2008). We en-
eourage the study and documentation of both leap-
frog and chain migration in raptors via the analysis
ol existing banding databases, together with com-
plementary studies of the behavioml ecology of
the populations involved,

Assessment of Dispersal in Raptors, Dispersal, the
movement of individuals from one place of residence
tor another, generally in oo fxed direction (Bullock
etal, 2002}, is common in raptors, especially imong
recently fledged  individuals  (Ferpuson-Lees aned
Chrsge 2000, Newton 2008, Historically, one of
the least understood aspects of movement in hirds,
dispersal (Gadgil 1971) appears to have significant
CONSEdUEences in mpror l:leml:lj,{:"rlphit:.‘s {(Newton and
Marquiss 1983, Newton and Moss 1986, Newion eval.
1984, Ferrer 1993, Newton 2008) and raptor move-
ment ecology {Cox 1985, Bildstein 2006}, In at least
several species of birds including raptors, juvenile
dispersal (ic., the dispersal of recently fledged voung
from their birthplace) appears to be linked 1o “nurs
ery areas” from which they sometimes retum to their
birthplaces after ane of more years of immanarity
feg., Fermer 1993), Knowledge of the movements
and distributions of birds during this critical period
of lite is important for understanding the cxtent
to which factors, including human-related threats,
alfect their demographics and conservaton smams
(Weimerskirch eval. 20063, Other forms of dispersal,
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including natal dispersal (i, the movement from
birthplace o the site of the first breeding attempt
[Greenwood 1980107, breeding dispersal (e, the
movements of individuals between nesting sites in
successive years [Newton 2008]), may also be ad-
dressed using banding data, We encourage the con-
tinved study and documentation of natal and other
torms of dispersal using both conventional handing
and other more recently developed techniques, 1o
better understand this eritical aspect of the life his-
tory of raptors. The development of a daalase Tor
recapture and resighting records will likely provide a
valuable contribution to these studies by document-
ing recruitment rates of locally produced voung to
breeding populations.

Standardization of Protocols for Collecting Body-
measurement and Other Ancillary Data. One of the
most underused potential benelits of hird banding
is the application of consistent prowocols for ob-
tining measurements from birds in the hand and
collecting Hssue samples (e, feathers, blood) for
isotopic, DNA, and contaminants analysis, etc., from
birds during banding, To date no such stndard
protocols exist, A banding manual for this purpose
produced by the North American Banding Council
(Hull and Bloom 2001) is a good stt, but needs
updating. Protocols in this publication, along with
information in recent cautionary papers on the
subject of tissue sampling (e, Bortolowd 2010,
Torres-Dowdall et al, 20109, and the use of new
measurements in determining sex in monomor-
phic raptors {e.g.; Muriel et al. 2010), should be
incorporated into new standard prowcols for use
by all raptor biologists, We recommend that re-
searchers handling birds collaborate in producing
standard protocols for use in tissue sampling and
the collection of ancillary data, The Bisd Banding
Laboratory should facilizre archiving ancillary da-
17, and, as appropriate, alert banders o ongoing
studies involving tissue sampling so that thes might
provide samples,

The historical and geographical scope of North
American raptor banding offers rescarchers the data
needed to conduct both long-term and largescale
studies. We believe that this may be one of its most
valuabile vses in the future. Although the usefulness
of banding data in decumenting lomg-term changes
in raptor population dynamics was recognized al-
most 40 y1 ago (Henny and Wight 19723, the use of
banding data to study longterm trends in demi-
graphic parwmeters has not reached s full potental,
Henny and Wight (1972} is perhaps best known for

VoL, 46, No, 1

it use nfha.nd—ﬁ:['nw_'ry data for C{:mp:l"s Hawks { Ac
cifiifer coaierit) 1o estimate long-terin declines in first-
year mortality due to shooting of 28-47% in 192940
to 12-21% in 19%46-67. The study also used informa-
ticn gleaned from banders o document long-term
declines in the average numbers of handed nestlings
in clutches of 5.58 per nest 1o 2.67 per nest in Coo-
per's Hawks across the same time frame. Unfort.
nately few, if any, successors o this work exist.

Another wse for historical banding data is in assess-
ing long-erm changes in migration behavior due o
climiate change and largescale landse change (Le-
meine and Bohning-Gacse 2008), An immerdiaste ex-
ample is documenting the extent 1o which migration
shortstopping (senst Raveling 1978) is DLOUITINgE in
raptors, First mentoned as a possibility in rapioss in
Henny anel Brady (1994), migration short-stopping
was more formally developed in Duncan (1996) and
Viverette et al. (1996) as an explanation lor declining
numbers of Sharpeshinned Hawks counted at rHgTa-
ton watchsites in the northeastern United States in
the 1980s. Since then, shortstopping has been report-
e in a number of raptors, including Rough-legmed
Hawks in North America (Pandolling and Wells
2009} and Common Busrards { Buten butas Standbery
2008) in Enrope. Although the exact reasons lor mi-
Aratory shottstopping appear to differ among species,
several migration biologists have suggested the likeli-
hood of reduced migratian in response to milder win-
ters associated with olimace change (Berthoid 2001,
Bildstein 20006, Newton 20081, In acldition, a model
based on temperanre and resource-availalility shifes
on the breeding grounds projects an overall reduction
m migratory behavior in hirds in the Lemperite zone
(Lemoine and Baliming-Gaese 20033, supgesting thay
stuchies in this area will be of value.

Finally, we note that the historical nature ol banding
diea allows for their wse in racking the tming of the
IrLpive movements of raptors {Newton 2008), a phe-
nomenon that may be collapsing recently, in parallel
with the cyelic nature of the prey populations on which
they depend (Tms eral, 2008), The use ol mult-decacl-
al banding data can play an important and, possibly,
unique role inidentifying long-term trends in popula-
tion dynamics, monality Factors, and the movements
of rptors, To reach this potental, we recommend that
banding effores shift from those of independent band-
ers conducting short-term projects to long-term muli-
investigator collaborative effors designed to obiain
data that will provide needed information on how

raptor populations are responding 1o their changing
Environments.
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LIONCLUSIONS

Stuclies of raApHr dn‘.mt::-gmpil}- and raptor move-
ments fall into several eategories, including the
movements and demographics of local, regional,
and continental populadons of maptors; how move
ments affect the populations in queston; changes
in the extent and geography ol migraton patierns
over time; and the ways in which these [actors are
responsible for changes in the population dynamics
and consenation statis of the bivds invalved. Other
studies focus mainly on the timing, navigation and
arientation, and geography of migraton; variability
in migration both seasonally, and within and he-
rween age and sex classes; and the orentation
mechanisms and navigational cues raptors use o
fined their wintering and breeding grounds (ie,
the how of raptor migration). Although all such
studhies are linked, they use slightly different tools
to gnswer the questions at hand. Traditionally, con-
ventional banding has played a larger role in the
raptor demography (Henny and Wight 1972, New-
ton et al, 1995 1997 and the ecological and geo-
graphical aspects of migration studies (g, Geis
1972, Jackson et al, 2008, Vaughan 2009}, whereas
many of the newer techniques have provided infor-
mation on more of the behavioral aspects of raptor
maovernents {e.g., Martell coal, 2001, Bildstein 2006,
Melntyre et al. 2008). We recommend that all of
these twools continue to be used to foster the prog-
ress of aur understanding o both mapoor deomo-
grphics and movements,

Omne of the greatest sirengihis of conventional
banding has been the extensive application of this
technique across most of the 20th and early 215t
centuries. This provides researchers with potenial
historical records of both raptor demography and
movements during this period. These historical
data could be used now o address five important
areas of interest: (1) the assessment of the migta-
tory shorestopping, and the extent to which ¢li-
mate change, large-scale and-use change, and
hird feeders may have played a role in migration
shifts {Bildstein 20061; (2} the documentation of
the effects of recently fading cycles of highdatitude
voles andd grouse (Lins et al 2008) on ovcles of
high-Jatitude populations of Northern Goshavks
Ay Eﬁ.ﬂi!rﬂ" gﬂtf."lr?'.i}: II"E::I e 5[1_;”:1}" of conditions asso-
ciated with leapfrog and chain migration: (4) the
assessent of causes and consequences of dispers:
al, and; (5} the examination of long-term shifis in
mortality factors in raptors relative to their fuctu-
ating populations throughout most of the 20ih
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centuy, Following the lead of Henny and Wight
(1872).

As we move toward future stages in studies of the
demography and movements of raprors, we recom-
mend that amatenr and professional banders, ecolo-
gists and ornithologists, and athers strengthen their
collaborative efforts to enhance the impact of con-
ventional handing in smproving our understanding
of raptor ecology and promating the conseration of
raplor populations,
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