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Racing with
the Sun:

The Forced
Migration

of the
Broad-winged
Hawk

I first met the hroad-winged hawk as a child in the forests of southern
Kentucky. T saw it only occasionally during the breeding season, usually as it
slipped quictly from a perch beneath the forest canopy and disappeared into
the trees. Like the early natuelists, [ knew nothing of its extraordinary mi-
gration and assumed, in my ignorance, that it lived in the area all year. Since
then 1 have encountered it at muany places on its appointed track, When 1
lived near the Grear Lales, the arrival of the Gest push of broad-wings was
one of the surest signs of real spring along the sduth shore of Lake Erie, In
high school I occasiorally cur classes when my friends and 1 predicted a big
Hight based on our consultation with the weather map. Sometimes we were
right, and on those davs I learned more than T could have in school. A few
years ago, in Costa Bica, we watehed broad-wings, Swainson’s hawks, and
turkey vultures stream over the min forests of La Selva, a seemmingly endless
procession gliding natthward on motionless wings, There, and in the North-
east in both spring and fall, the hawks are seen primarily in the air, At night
they disappear into the large forested areas, for the most part unseen undl




A KEIT!&EILDSTE[.\'

they arise magically oo the nexe day's thermals, Qe spring m southern
Texas, however, [ observed o differeot facer of the broad-wings mugearory
life. Encemous Hights were passing over the lower Rio Grands Walley and
into the cartle country to the north, Here, woodlands aze small and [solated;
yet the hawks must put down somewhere when the changes inthe armos-
pheee dictate an end w the day's migration. Early one morning I was birding
i some smiall nak momes nocch of the valley, The shoer trees were Lterally
full of broad-winged hawks, hundreds of them: i was like 2 hlackbird roost.
Lo o couple of hours they were on their way, bur T was seruck with the impor-
rance of these hile islands of vsk for cansent hawhks, Even though any one
mndividual broad-wing will probably never spend anather nighe here, fora
fewe days each spring these small woodlands All up every might like motels
along the snrerseace, providing refuge and cestin an area where the migration
stream is particularly constricted,

Amongr our Morth Agverican raproes, the Swainson's and I:-rn.'ui-wingl:d

hawks, osprey, peregnne fuleon, Mis

sippi kire, und wrkey valture are thy
longest-distance migranes, Performing these journeys places significant rime
consteanes on the bicds, and wmtging all of the MECESAATY EVents of the an-
nual cycle into a rwelve-month pered necessitates & number of evolutionary
compromises, Keith Bildstein weaves all of the companears rogerher in this
chapter, and some of the same themes will run theough Chaprees 5 and o
dealing warh shorehird migraston, — &2

It 15 gioo 4.8., 16 September 1994, Hawk Mountain Sancruasy, Thousands of people
fram the northeastern United Srares —orhers from as fae away 15 Germany, Franee,
and Japan—are screaming into 4 series of misshapen, grovel parking lows atop a
windswept Appalachian ridge 20 miles northwest of Allentown, Peapsylvania. A
proup of omnge-vested, radio-toting volunteers waves oo the line of cars, The
“wols” are doing their best to unsnarl the rueal teaffic jam, bur Hawk Mounmain Sanc-
tuary is i the middle of its erzy seasan, and conrrolled pandemonivm rules. Many
of the imparient drivees have rraveled long distances in anticipation of Howk Moun-
ran's man event, and nothing —mcluding the car in frone of them— s polng o stop
thern shore of thesr goal,

Hawk Mounrain is venerated ground this rime of year. Most af the farchful have
come to see the en masse migration of the broad-winged hawk,

The MNorth Lookaur [Plate 6.1), the sanctuary’s official countsite, is three-quarters
of @ mile up the teail from the packing lots, and che walk is harried. Nobody is say-
imyr s, bue “Out of my way, buddy, I'm here 10 see hawls™ flls the air,
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Table 6.1 Awmwal querafe douuis of peigrating raplors
at Flawk Mosntam Sanetiary, Hid-199]

§pcier

Turkey vulmre! Lgj
Black valrure® 1
f'.l:ip'rx"!.' 42
Bald eagle a1
Mocthern harme: £
Sharp-shinned hawk Artql
Cooper's hawk sy
Marthem _|.:i_|5]1:wk [5)
Bed-shouldered hawk XY

Beoad-winged hawh Bi527
Red-tuiled bk §, 20
Bough-legged hawk 9
Golden cagle 45
American kestrel 567
Merlin 5
Peeeprine faleon 13
All raptocs 17,747

*Dara far turkey aod black valisees are based an

COLERES S g,

Founded in the summer of 1954 by the conseevatonist Rosabe Edge, Hawk
Mounrain Sancruary ts the worlds fiest cefuge for birds of prey. Sancwuaey personnel
have been recarding the movemenes of migrating mptors ac the Noeth Lockouat for
roee than 6o years [1-1]. During thar ame, moee than a million saptoes, represenc-
ing th of the continent's 35 species, have been recarded fying pase the site. By far,
Hawlk Mountain's most numerous migoant @2 2 continentally endemic, crow-sized
buteo known s the broad-winged hawk {Table 6.1}, Hawk Mountin Sancruary
recards an average of more than 8,000 broad-wings a year [4]. In mosr years, the
broadwing Hight peaks within a day or two of the tith of Seprember, which explains
the crowd this morming,

An exhilarated Doup Wood, the sancruary's afficial volunreer counrer for the day,
had arrived ar the Morth Lookout at 5:30 a.m. Doug was an hour eacly, in eager an-
tcipation of a grear fighe. A cold frone, the synoptic weather event that Sancruary
Curaror Mauree Broun once called "the one and ondy predictable thing abour hawk
migrations,” advanced through the aren 1o hours earlier.
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The frome had pushed asnle 4 stgnane lte-summer gie mase thae had been
sresmins the aees for days. Yeseerday, 429 broad-wings weree recorded ar the lopkour.
The combined count foc the previous twn davs was a paleey 73 bieds Tf pist 18 pre-
lisjrue, the big hroad-wime push s overdue {5, 6]. If noron the weh, then cenainlv a
diav or bao later:

Broad-winged hawks, howevir can be a5 ickle asany bred, and only = are sighted
during the first no minures of the dacs vieil. B gaoz o, things began e piek up,
Thi shy—us IF unzipped —is poutitg foeth with mprors, almiose all of dhem brogd-
witgrs, darud by oo an, miore thin gee hive been tecorded, Most of the migrants
are sighted far up-mdge, some as many o6 4 00 miles o) pepper specks scatrered
Agarasr an oveseast <k, Eventually, the specks ingrease instie, sprour wings, and are
ideneifed as broad-wings,

There is more o came, however, Berwven 1nes aote amd noan, 1.sox b
winged bawls — more beogd-wings thae beeed inoall of Bhode Tshand —are cognned
swathing abiove =g rubber necking biedees ar the sancoeares Norrh Lookour. Theoe.
quartets of @ miale awie sloeens of larecomers ane o el aeks 1 rhe st
pitekrng loess binocubies wloed o thees eve soackens; rovin oo carch 4 alimignsi of the
lerhr, Aldhiough some ab the biedsare bavely visible more than Leeo feer dnve the
riddge, sy sebers e prssing by at rrevtip levell Those whn have seen the Hizedst =
previows vears ave rejuveriated. Tlicse whoo have vever seen it ame awestenck, Deosens
of lucky mowives have shiseovered o onew calling, Evervone s smiling,

Suddenty, abmose s quickle as it il saeeed, she mpee pamde detblles o
stamdarib] shorely aster men, The riling eolze of the masive movemenr, some 24t
e el-winees, s comnred herwen moen and 2ee ew Fifts muare pass b Moreth
Lovkoue during the remainiog 3 loues of thecoune By day's vl gaza) TAPELE, -
rosenting 1o specres of hawhs, cades, amd fleons, ave been eonnesd ar Bl
Soumneans Noerh Lookour The boad gally for baosd-wanges s g

Thae hare 16 Seprensbeer gy will cocdiown in e s coennd ook s the
siatl=bresr onrecine bead-winge Hliebe o Fawl Mounoin bisron, S o AT
peely, shie bagocst— i aseowmdiog o pa-hind dighn — ol oceureed] g+ weacs e
o earlier, on e b oF Septemier 148 CTable 1)

The Mawlwarchers whe visieed e sanctzre an o6 Seprember s il CHIEY
rezisoi e expect wogeear tighes Thev wene, sfrer alky ae ehe rwbe place ar the dighe
pienee, anel they bl wxacebe the riahe kine of saendier, Thae abwlicy v preodier wic ey
sumerl vombdence e beoad-wingg migeicton at ok Mo Sanenaey shar day e
el the reeat birding detective soories of the ewentierh conture, To appreciee the
seory fuldly, however, one hese neads e sodessiand thoee mrerhcking A T
brilwing narueal historys boeeding phenslowy, muceaton senzenpbie, and Eisdit

ety Timinge 15 an essennal Gearune of each.
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Flate 7.6 The Platze River Valley
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specics of mideonnnent water-
birds, Flowever, channe] shrink-
upe and loss af wat meadow hahi-
eat e the past Go pears have
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Table 6.2 The fen best flights of droue-winged haudk ;
at Hawk Mountain Janetnary, 13 -ipur

Lhate of flobe Nuimsber of’ Birde cowmred
i Seprember 148 15,340
+a Seprember 1978 te, ol
B Seprember toTH Ta2az
ti Seprember may 6,773
17 Seprember 1y6H A4l
i Seprembier 1905 42118
14 Seprember g 4ya7h
L4 September 1958 1,421
17 Seprember 1946 1,508
21 Seprember 1960 52375
Breeding Phenoiggy

As 15 true for many leng-discance migrants, breeding is hurried in broad-winged
hawkes, especially for chase nestng near the aorthern limits of the Specics range in
New England and eastern Canada, Broad-wings time their arrival on the breeding
grounds o coincide with the springtime snowmelt thar uncovers the species” verie-
brate Prey, an event thar usually occurs bepwein [qee April and miud-May euch year.
The race 1o breed successfull ¥ in time o bear 4 hasty reerear ro the species’ wingering
grounds in Central and South America begins shorily chereafrer 7. 8].

Male broad-wings are territorial within 1 day or so of arnving on the breeding
grounds, and most individusls courr and pair within a week of their Appearince in
the Northeast (Plage B.z). Mest construction, which bepins immediately thereafier,
takes two o four weeks to complete, Females then lay one w Four EP RS —most
clurches consist of rwa or three—a one- to two-day intervals. Across the center of
their Canadian and New England breeding range, most females are incubating egps
by late May or eacly June. A series of downy nestings harches anynchramay (nog ae
the same time) 28 10 36 days after incubation beging, usuully in late June or o2 ely July,
Throughour most of their tange, nestlings are fed a dier of small mammals, nestliog
birds, amphibians, and insecrs [7]

Onee harched, nestlings spend their 15t month jn the nest fighting with siblings
For food (Plare G.4). In years when food i limieed, some aesdings—usually the
younger and smaller ones —searve. Those thae do Bedge arc flying within 5 weeks,
typically in lare July through early Avguse,

For several weeks thereafier, recencly fedged young remain within several hun-

o L e e e
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dred yards of the nest, waiting 10 intercept parents requening with prev. Although
srme youny begin hunting wirhin 6 weeks of harching, most spend lietle cime 1 the
-.1ir—us1J.:I.!]_lr' less than 15 to 20 minuces 4 dn}-‘-—-dl_inng thelir first con 1o thoee weeks
ot of the nest. Almost all of the voung broad-wing’s limired Right rme is spent
within the forest canopy, At 8 to 1o weeks of age—rypically in luee August o encly
Seprember—most young of the year are independent of their parents and feeding on
theic o,

Withir several days, these same individuals, together with the entire adult popu-
larion, will be massing by the thousands as the species begms ies anoual jousney
Ceneeal and South America.

The Way Sonth

Most broad-wings begin their southbound migmticns alone. Shortly thereafter,
however, many coalesce inm sronll proups as the fiight converges along 1 series af
more-or-less fixed Syways 9}, Some of the mutes are more stable than others.

Flyways along dadin fes, geogeaphic features thas serve 1o funael the bicds
around and throngh parsicular landscape fearures, tend to be he most traditional.
Hawl Mounemin Sancruary lies along one such route, a wearhered ridge more than
2o miles long and so0 million years old thar forms the southeastern horder of the
Ceneral Appalachian Mountains, Koown as the Shawanpunk Moumaing i New
Vock, and as the Kietatinny Ridge in New Jersey and Pennsylvania, this “endless
miountain” of the Lenape Indians, aumcts thousands of broad-wings to its slopes
each and every fall,

In addition 10 such morth-sourh tending mounmins, lge bodies of watec alse
furmel the woodland predarors south sach autuma. Migrating broadwings are G-
rarively “hydrophobic™ on migmtion, and few, i any, ever ke water crossings
greater than 25 miles. Thote thar do, appeat 0 havee been forced 1o pnderrake the
crossing by local weather conditians,

Most broad-winged: hawks nest in rhe easters Untred Srates and southeastern
Canadla, and the species’ muygration is best known for birds breeding east of the wath
mecidian, Wich regird to chis population, what appears to happen cach Bl is showit
on Map G

Hundreds of thousands of broad-wings—the bulk of centeal Canada’s breeding
population —skier the northesn and western shores of the Greae Lakes, en roure toa
broad Mississippi River flyway that leads them south 1o the Gulf Coast of Texas and
eventually, inro Mexico,

Cine of the best places to nbserve this paruon of the fight is at Hawk Ridge, Min-
nesot, a windswepe, lakesids dune ridge at the western corner of Lake Superior, just
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ourside Dualuth, Hawkowarchers at the site, which has been in operition since 9%,
have recorded as many as 110,000 brsad-wings in 3 single season. Another majar
concentration poine in che region oceues along the northern shore of Lake Erie, near
the mouth of the Detroie River, 20 miles south of Detroit, Mdichigan. Hawle-watchers
ar Holiday Beach, Onrario, on the eastern side of the rivers mouth, counr as mary as
ti,zee sauthbound broad-wings each fall; those acrass the rdver, ar Lake Ere Meren
Park, have counted 48 many as 399,000 in 3 single season,

Farther ease, many of the broad-wings breeding in New England, edstern Que-
bec, and the Canadian Mariumes travel south to the coastal plains of sourhern Con-
nectcue. Here, inomost years, tens of thousands of birds ean be seen it more than a
dozen watch sies i the areq, including Quaker Badge, near Greenwich, Connecri-
cut. Many of the birds fly divectly over New York Ciry, where councees in Manbat-
tan's Central Park huve rallied thousands of Lroad-wings in recem years,

After the Right crosses the Hudsan Raver, many broad-wings proceed wese along
a routs that eventually positions them over the cenemal Appulschian sdges of norch-
vramost New fersey and east-centeal Peonsylvania. There they merge wich other in-
dividuals that have been following 3 more inland coute to the south. Ocher beoad-
wings continue southwest nf-’.mg 4 more coastal —and de :]dr_djy R "
politin—eoue which in some years 1mcks the New Jersey Turnpike w Philadelphia
and points beyond,

Throughout eastern MNorth Ameres, the bulk of the season's broad-wing Hight
passes each established warch site over the course of 2 fow days—usually the same
few days—year after year.

Eventually, broad-wings from the castern and centml portons of rthe spectes’
breeding range converge in massive congregarions abeve the Gulf Coast of Texas,
where seasonul tallies ar taditional warch sires istrerching from Galveston and
Corpus Christ all the way o the Mesican border) approach and exceed 300,000
broad-wings.

L3nce the migrarory steeam passes into Mexico, almost Every bmad-mug in the
world continues south in a series of huge focks (1as,000+) along the foathills and
coastal slopes of northeastern Mexico’s Siecrn Madre Oriearal (Plare 6.4). By the
rime the bizels reach coastal Veracruz, 2s many as 1.7 million broad-wings can be seen
drifting south ahove the tiny town of Cardel, A bt farther souch, ar the 137-mile-
wide Isthmus of Tehuantepec, the fight veers to the east along the nocthern alopes
of the Sierra de Tuxeda, en toute o the Cartbbean cosst of Guatermals and the rest of
eustern Central America. Although some broad-wings overwinter in Central Amer
ica, most of the flight squeezes through Middle America’s second bortleneck, the
st-mile-wide Isthmus of Panama, where counts from Ancon Hill suside of Panama
Ciry range into the handreds of thousands each year [1a].
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Once the hrund-wing: have entered South Ameriea, ther movemenrs are decid-
edly less well understond. Ancedoral eepores suggest that ue ledar some of the birds
procesd sourh along the western slopes of the Andean Cordillers ae leasr as far as
centzal Colombia, where tradition) ronse sies include foresred slopes of the
Lombeima Canyan, midway berween the Colombian cities of Bogord and Cali, Al
though e broad-wings' wintering disteibution in Sauth America is pot especially
well known, they do appeir m be common winter residents in portions of foresred
Colombia, Venezuels, Bolivia, and Amazonian Beazi.

The toures broad-wings take o return 1o their Noeth American breeding
grounds are alsn considerably less well understand, Most apparendy rerrace cheir
Fugrarary eacks through Central Americs and Mexico before foning across cenpral
and eastern Norch America aorth of the Rio Grande in late Mareh and early April.
Movements sceoss the eastern Unsted Seacey appear to he dispersed eelative 1o those
of southhaund migrants and, ovesall, the birds follow i more westerly reack in
sprng than in &l Tens of thousands of springoime miprans can he expected ar rm-
ditional warch sites along the southern shares of Lakes Erie and Oneario in late April
each year,

Hawk Mounrain, by comparison, trpically records only 1 few hundred broad-

wingseach spring, with mase of the fighe passing during the third week of April
each year,

Flight Bebaviar

Consider for 2 minute the challenges facing broad-winged hawks about 1o embark
oa fll muigration, Suceessful adulrs have just complered the burdensome task of rajs.
ing their young. Y ung of the year have been on the wing for as lirde ag several hours
of theie brief lives, The #4900~ 10 5000-mile trip from southern Canada or the north-
e United Seares to northern or centeal South America will rake 4 long as rwo
moaths to complete, and mose of it will be over unfamiliar cerrain. The birds need
w hnd enecgy to fuel their flight. Failure 10 do so means death,

Miprating birds have several options in regard to fuel for their journey. The first
and faremost is ro build ap fof. Because ic his 3 higher calaric content than other
patential mebolic fuels and can be stored dry, Fat is the mebolic fuel of chojce
far most migratory bicds, Many smaller migrangs, including many songbirds and
sharebirds, lay down enormous reserves of far during several weeks of hyperphagia
ProE t0 migration each year. Some even double their body mass while doing 5o {see
Chapter 23,

Broad-winged hawks also facen up prior to migration, bur they don't go o ex-
teemes. Most add ne mors than 20% to 4o% to their lean hnd:r- mass; enough to spell
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a grounded bisd dusing the several weeks of inclement wearher it is likely to en-
counter during the Bight, but hardly enough ro fuel the entire intercontinental joue-
ney. Broad-wings are limited in cheir abiliry ro accumulate additional far for mugea
tion both by time and by size,

With a lean body mass of just under a pound, beoad-wings ace rebatively large
birds; as such, thetr metabolism = slower than thar of smaller TIEEAns, .-Ut]'lmlgh
this merabelic rate means that it akes broad-wings—gram for gram—longer to
burn energy reserves accumulaced for migration, it also means that it takes them
longer to deposit these reserves in the first place. And as the broad-wings rushed
hreeding phenolopy suggests, many bresders barely have dme to mise their young
euch summer, let alone spend additional time laying down @ massive premigrarory
far reserve, Even if they had the time to lay down lers of far, broad-wings would not
be able to do so. The problem is one of scale.

To undecstand this problem, consider what happens when one changes the size
nf 2 two-dimensionil square drawn on a piece of paper. When the length of each
side is doubled, the area inside the square quadruples. When the sides are tmipled, the
area inside the square increases by a fhctor of nime. Now, consider what happens
when one increases the size of a three-dimensional object such as 2 hird, Deubling
the linear dimensions squares the object’s rwo-dimensional surfice ares, while cub-
ing its three-dimensisnal valume.

Thus, if we compare two birds of the same shape and one &5 twice as big as the
ather, the lirger of the swo will have 2 wing span that is twiee that of its smaller cam-
panion, a wing area than is four times as lacge, and 2 body rhat is eigrhe times a5 mas-
sive. As 4 result, even though lasger birds have dispropertenarely larger wing arcas
than those of similurly shaped smaller hirds, the wings of larper birds are decidedly
arore beavily wing-faated (1,e., carry more weight per unit area) than those of smaller
hirds. Because of this physical lew, lean-bodied, larger birds rend 1o be closer to their
wezght limiz for effective long-distance Aight than smaller birds and, therefore, less
able to fatten up in andeipation of it. The broad-wings” celatively large size all bue
eliminates fat as che single most iimportne source of powes for long-distance Might.

& second feeling optinn available to birds is to foed amd refeed en route, Passerines,
for example, especially those that are normally active by day but that migrace ar
night, refuel on an almose daily basis by feeding near their davtime roases. Other
migrancs, including shorebicds, break up their long-distance movements by spend-
ing several days to several weeks refueling ar traditional stopover sites en rowte (see
Chaptess § and g). Broad-wings have a difficult time employing either steategy,

Broad-wings are quintessential sir-and-wair predarors, enerpy mimmalises that
meet their metabolic demands nor by actively searching for prey, bur by spending

long periods of time perching quietly, watting for prey to come to them, Successful
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perch hunomg cequires 1) an exceptional knowledge of the prey populations within
2 well-known territory and b} o ot of time; neither i readily available 1o migriting
hmﬂd-wmgs. Even so, these consteines don’t mean thar broadwings torgo feeding
entirely while on migration.

During migrarion, broad-wings are in the air manly beeween 10100 A,u. and 400
M., providing them wich some nime 1o hune each morning ind afternoon. Berause
they often are waveling through North America ar the same time thar maoy forest
Passerines pre making sinular |aueneys, hrnﬂd-wings somedmes ind themselves sur-
mmunded by naive young-of-the-year prey as well as adults oue of their normal terri.
tories, both of which can make for eusy pickings.

Dhtring the fall of o8, Hawl: Mountain counters teported thar B% of the more
than Gon broad-wings they had seen at close tange had obviously discended crops,
sggesting char they had fed earlier in the dav. An additional 4% were acrially seen
calching or teeding on flying insects at the tme, most of which wers migrating
dragonfiies [n]. My observations suggest thar mose of the latter predarion is
seeendiptous: the insecrs involved are Hying oo clase 1o the broad-wings for the
birds tar pass them up. In most instances, a soarmg or glding broad-wing simply
felds it wings and “sideswipes” its victim, which wichin minures has been dewinged
and eansumed in fAight. Feeding evencs such as these, however, ute not likely ro pro-
vide sufficient energy to fuel the broad-wing's long-disrance migrarion.

How, then, if nar with f1c and if qor by regulacky refueling en route, do broad-
wings power their MUELALOTY journeys sooth sach falls H:u;qd-wingrd hawks manigre
ta fiy berween Norch and Souch America each year by petforming u bir of ecological
stight of hand. Rather than depending upan predation and metabolic fuels to power
their Righrs, brosd-wings exieact the enerpy necded 1o do sa dircealy from the ar.
mospheze, These extzacedinanly energy-eficient raptors hiteh whae amounrs 1a 4
free ride ro and from the tropies each fall ind spring by soanng most of the way. In-
deed, E0URIAE 5 50 importane 1o migriting broad-wings char it s safe 1o say rhat
anthing abour the species’ aigraton scology makes sense except in the light of this
Highe behavine,

By definition, soarj ny; occurs when a bisd excraces the eneegy needed for flighr di-
rectly from the armosphere, Birds can do'so in one of thres ways: Shase saaring takes
advintage of the vpward deflecrion of air caused by mountiins and halls. Therme!
soariug takes advantage of the differential heating of the earth’s surface thar results in
pockets of warm ar rstng theough cooler air. Lhymamic snaring akes advantage of
wind shear and the esulting increase in wind speed with heighe thar ocears aver
large fac surfaces, such as lakes and oceans. Slope and thermal suating, which oceur
mainly over land, requice vertical ir mavements. Dynamie soaring, which occurs
manly over large bodies of warter, does noe. Becayge *04ring can tecur only in mov-
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ing air, soaring birds {including broad-wings) spend much of their time maneuver-
ing to find this ezsencial aerial habitar [12],

Broad-winged hawks rely on both slope and chermal soaring 1o achieve thetr mi-
gratory goals, Although they are masters of both, the species is especiully dependemt
upon thermal soanng: Slope soaring serves, more or less, as 2 backup steatepy.

Thermal production depends direcely upon the differential heating of the earth’s
surface that occurs each diy as a result of mcoming solar radiation, By mudmorning
on all bur the cloudiest of days, the absorprion of solar radiaton begins to heat the
sucface of the enrth. As it does, air in direce contact with the surface is waemed by
conducton, Cnee suthciently warmed, this hotter air begins to dse through the
colder air above it

Diifferent land surfaces warm at different rates. Those with duver rurfinee adbeds (i,
thase that reflect less and absorb maore solar radinton —dacker surfaces, for example)
warm more quickly than those with hugh surface albedo. Dy surfuces (where evape-
rarive cooling 15 not possible) warm moee quickly than moisc surfaces, As o eesulr,
landscapes that consist of a parchwaork of habeear types, including those thar occur
throughout most of eastern Morth Ameriea, are likely 1o produce o senes of solated
columns, or thermals, of fdsing warmer air. Thermals wend to be suongest in tace
morning through midday—after the sun has rsen suficienty 1o warm the ‘earth’s
surface and before strong afternoon winds pull them wpurt.

In late spring and summer in Noeth America, many thermals rise s mule or so
ahove ground hefore dissipatdng. Because they are fieled by sunlight, theemals are
far more common on the longer summer days than at ocher tmes of the year, My
colleagues Paul Keclinger, 5id Gauthreaus, and Ken Able have used radar to srudy
broad-wings soaring in such updrafts, both in central New York State and in south-
ern Texas. These theee biologists recorded broad-wings nising in thermals ae cares of
zo0 to Gso feer per hour; fast enough to allow broad-wings to use this free ride w
soar and glide toand from South Ameeica each year [15],

Even in summer, however, thermals do not form each and every day. Rainy or
cloudy weather, for example, can severely impede the formation of these atmos-
pheric disturbances. Thus, if broad-wings depended solely upon this source of ac-
mospheric eneegy 1o fuel their migracions, they might never reach thelr wintering
grounds, For this reason, many broad-wings use slope soaring a5 1 backup. Genet-
ally restricted to hilly or to coastal regions, slope soaring allows broadwings 1o mi-
grate 4t low cost when theemals are oot available.

Slope soaring is possible when sufficiently strong horizontal winds strke an ele-
vated surbace—a mountain ndge; for example —and are deflected up and over i
This 15 exacely what happens along the more-than-zea-mile-long Kiranony Ridge
which forms the spine of Hirwk Mountain Sancruary. Each fall tens if nor han-
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dreds of thousands of birds use the updrafes associared with this famous ridge, 1o
gether with the region's thermals, to alternarely switl and surf above the sanctuary’s
forests—and hirdess — below,

Broad-wings use several cues to find “gond air.” Dusr and debris are often casried
alofr in thermals, and there is every reason to believe that broad-wings, like ghider
pilots, use such circling masses of reverse detritus 1o Jocate vertical air. Because pre-
vailing winds in eastern North Americs tend 1o come from the wesl, mouniiin
ridges that are oriented norch-south also are likely ro astract broad-wings on migra-
ton. The greatest ateactant of all; though, appears o be another broad-winged
hawk,

More than any other eastern capror, broad-winged hawks migrate in Hocks, the
stze of which depends upon the magniude of the day's Hight. At Hawk Mountain
Sanctuary, for example, "1¢o-broad-wing days” produce Aocks of from several bueds
to several dozen birds, while *1,200-hird days” produce focks of hundreds of birds,
Farthee south in Verserue, Mevico, where 2 season's brozd-wing fight can easily ex-
ceed 1 million birds, fiock of tens of thousands of the soaring huteos are commaon.

Broad-wings mass on migration not becavse the spectes 15 more social than other
raptors, but mther because doing so enhances che birds' ahility 1o find and use cher-
mials quickly and eficiendy. By fanning actoss the landseape within sight of one an-
other, u group of broad-wings simultaneously samples the atmosphers for pockets
of “opwardly mabile” 4ir.

There are no permanent leaders or followers in a fock of migrating broad-
winged hawks, simply a series of lucky birds wha, having found 1 column of rising
alr ora dedge-induced updraft, guickly find themselves surraunded by newfound and
decidedly ephemeral friends, erger o ke advantage of ther “leader's” newr o
source, In thermals, flocks remain together only unel the highest individuals reach
the top of the column of rising air, ar which pome the bread-wings begin to spill our
af the vartex and, in hawh-warching parlance, “stream” —tails and wings parcially
tucked, headl-to-tail —to the next available thermal, in which the Sock will follaw et
another leader to che top,

Grroups of spiraling hroad-wings are called demlr. Although the erymology of the
term remains unclear, Hawlk Mountain Sancnney counters have been using it for
decades. The term may be derived from dhe Face thar broad-wings lofting in thermals
resemble steam dsing above a kerde of boiling water. Whatever is origins, calling
out an appeoaching “ketle” of broad-wings ar Hawlk Mountain® lookout in Seprem-
ber electrifies the crowd.

In castern North America, most of the thermals encounteced by migrating

brosd-wings are relatively narrow columas of FOANAE G — SOMe measure 1o meee
than 12 to 20 yards across—in which soaring brozd-wings need to pivor 1o sty in-

2
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side, Soaring efecrively in narcow thermals requires a tight rurning radius. Broad-
wings can accomplish this fear because they are very lightly wing-loaded (i.e., rela-
tively hig-winged for theiz body muss) compared to other hawks. The aveeage broad-
wing, for example, carnes abour 553 g (125 02 of body mass for each square foor af
wing area; approximarely 22% less than o Cooper’s hawk, and 36% less than a red.
watled hawk. Bewys lightly wing-loaded gives the birds mare lif, which allows them
to Hy more slowly in thermals, thereby enabling them to citcle more rightly.

Light wing-loading, however, is not without cost. Addirional lift makes it easy
for broad-wings to get caughe up and carried away in thermals. As 3 result, some
broad-wings—especially inexperienced, recenty fedged young —can be driven o
conrse. Most of the broad-wings seen at Cape May Poinr, the southern peninsulas tip
of coastal New Jersey, for example, are juvenile birds, individuals ehat are far of
course and thar will need ro backtrack ala ng the eastern shore of the Delawaze Bay—
the body of water cthar separates the Garden State from Penmsylvania and
Delaware—undl &t narrows sufficieatly o permit a short-distance waree crossing
using powered fighr, In most circumsiances, experienced adulis are far less likely e
make this type of cosdy miseake,

The second trade-off 15 that birds with low wing-loading glide more slowly on
fized wings than do heavily wing-loaded birds. Gliding berween thermals ar refa-
uvely high speeds is important when one is trving 1o By across the better part of two
continents. Broad-wings circumvent this obstacle by modifying their flight silhou-
ette when gliding, Rather than assuming the species’ chatacteristic soaring silhouere
of fully spread wings and rail, broad-wings partially fold their wings and rack their
tails when steeaming oue of and ioto thermals, increasing ther wing-loading by %
ter 20, thereby increasing significancly the speed ar which they reach the next thee-
mial. Although fexing their wings increases their mte of drop as well, the trade.off
of “lost 1" versus “Increased speed” is a successful seeategy For the species, pres-
vided that thermals are plentifisl and interthermal distances are not too grear. Which
brings me back 1o the t6th of September,

Why Frry?

Broad-winged hawks are not the Hawk Mountain Sanctuary'’s earliest migrating sap-
tors. The midpoint of the bald eagle Aight is three days eaelier than thar of the small
buteo. But bald eaples —and, for thar matter, all of the other 14 raptor species that
migrate past the sanctuary—have far more protracted periods of migradion ar the
sice than broad-wings. For example, it takes 16 days foc the maddle third of the sanc-
tuary's bald eagle flight to pass the Morch Lookour each fall, and an average of two
weeks for the sanetuary's other 14 species 10 do the same. Broad-wings manage the
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Figute 6.1 Hawk Mounrain Sancruzey'’s migration timeralie, Maote the cxesptinnally acuie
chameter ol the broad-wing Highe,

feat in linde more than four days each fall (Fig, 6.1, In this respect, ar least, broads
Wings are excepaonally synchronous migeans,

It is relavively easy to undesstand why broad-wings don't show up n large num-
bers ar the sancruary ueitil mid-September each fall. Many broad-wings breeding
north and east of Hawk Mountin each rear (Le., those thar constiture the sancny-
1ry's annual Aight) ace srill raising young or Ermowing up i mid- to lape August. Tt
akes these birds several weeks 10 acquire thelr modest far loads apd to complere
heir IPUInEY to central Pennsylvania. Bieds char legve earlier than the oty are
ikely to find themselves seasching for thermals on their own, samething that may
eequire expensive powered flight and wasee precious merasbolic fypel,

Why the bulk of the flight passes 20 auickly, however, is o bit les obvinus, 1o an
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average year, half dic senson’s Aight has passed the sanctuaey’s Norch Tookour by the
thth of Seprember, One week larer, g% of the year’s broad-wings will have been
enunted. And by the end of Seprember, more than 5% of the Aight will have passed
the Noeth Lookour. N other sanceuary mptor is even close to having completed is
flight by liee September, Indeed, with the exception of broad-wings, only two of
Harwk Mouneain's iigrant species will have concluded even half of therr fights by
this date. Those rwo species, the buld eagle and the osprey, have completed 762 and
8o of their flights, respectively, by the end of September.

Some researchers have suggesced thar broad-wings need 1o complere their migra-
tion through the region eatlier thun other mptors because a) their preferred prey on
the breeding grounds becomes unavatlable eaclier in the season than the prey of
other mugeants oo b) they need o taavel farther, Neither of the proposed scenacios,
however, providés o reasonable explanation for the Aight's astomishing synchrony
each year, resuiting in what appears o be a forced mipration seross ull of North
America.

Analysis of 6o years of Hawk Mouncain Sancruary fights has led me o conclide
that broad-wings rush past the sanctuary, and our of northeastiern North Americs 1n
mmid- £0 late September each year, net because they are running our of food, or be-
cause they have so fir to ceavel, bur because they are running our of daylighe.

Broad-wings migeating past Hawk Mountain on the 16ch of Seprember have 12.5
hours of avadable sunlighr, Those passing the sunctuary two weeks later have less
than 11 hours and o minures, This, together with the facr that the sun i consides-
ably lower i the skyin lare Seprember than it is eatlier i the manch, and that ma-
mmum daily remperatires in the region have dropped by more than 127 7 during 1his
period, means thar fewer theemaly will be available ro the birds, And theemals aze the
fuel tanks of broad-wing migration.

Ina very real sense, broad-wings migmting past Hawle Mounmain Sancroary in
mid-Sepeember each year are racing with the sun. Those that fail w escape the
Mortheast before thermals become 4 not-so-predictable resource will need o spend
mare time in powered Hight to reach their final destination. And powered Hight is
tea expensive for long-distance broad-wing migration,

Arronamc equations developed by the Bricish ornitholojgist Colin Pennycuick,
togrether with information on the general metabolic demands of broad-wings and
theie everall levels of acriviry, make it possible to estimate the amount of energy an
individual broad-wing saves hy soacing en route to South America each auumn, By
my caleulations, nonmigratory broad-wings buen abour 65 1o 75 calories 2 day, both
durmng the breeding season and en the wintering prounds, Assuming that the same
bied flies all the way from southern Canada to central Brazil at its most efficlent air

M
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speed (e, jo-g mphl, it would need to travel oy 1o three hours 4 day ro complete
its journey of 4065 19 5,000 miles in two months, Migration Lsing powered Hight
almost doubles the bied’s mebolic needs cach and every day of the flight. A broad-
wing using this mechod needs o find more food in less time, and in untamiliar rep

rieaty, than it does on either jre beeeding or jis wintering grounds,
it the other hand, asswming the bird uses sonnng rather thag powered Hight o

Because thermals upe an Hpariant (o migracing hmnd—w:ng 5 I 3eems rensonahle
to sk why the species doesn't renirn 10 15 breeding grounds earljer than it does,
when diing so would provide individuals with o it ofa “thetmal buflee” in case the
winther was bad in eazly Seprember or mid-Seprember. Dioing so, however, woul
reqire an earfier arcival an the breeding Erounds —which, in ieself, ceeares proh-
lerms, Advancing 5pring mugration by severa] wepks means thae brnnd-wmgs wrnld
weve in MNorth America before the ume of dependahle springrime thermals. And
evert i the burcos made thar laurney, many would armive an thair breeding grounds
before snowrmelt was complere and small mammal Prey was ceadily available.

II-";%;‘:‘.-E'E:{g Hande Mountain's Hroady Tigs

Twn things combine ta make Hawk Mountain 4 great place oo wach lirge numbers
of migmtng I:urond-wing:r.l hawks: the mounran wself and the regions weather.

Hawk Mougeain’s Kietarinny Redpe all bur ensapss thar it leasr some hmad-wmgs
will pass the sancruary's North Loakout each fall. This ancient roed uroy hill —swhich
stretches from che Hydson Raver Valley of southern Mew York almost all the W 16
the Mason-Dixon [ine just noeth of Hagerstown, Maeyland —js 4 perfecs highway
for updeatt- and th:rmri]a:.:duug broad-wings.

The updrafis produced by winds streking the sourheasternmost of the cenrrg] Ap-
palachian corduroy hills, ropether with local the tmals, allow mg ny of the broad-
wings thar oo sighted at the Hawk Mounrain Sanctuary 1o Hy fior miles ar speeds of
Up o 47 mph withaoue beating o wing, Indeed, ic is the Justaposition of thess mwn
souries of fres energy—slope and thermal soaring — thar al] bur guaraness char q;
least a few thousand broad-wings will be counted g the sancruary’s Norh Laokeu
each autumn. Juse how many will pass cach year, and when exactly the Highe will
oceur, depend upen the wearher— nar only at the sancrvary, but elsewhere g well,

As the region’s southernmost ridge of consequence, the Kitratinny 15 the last
chance southbeund ]:-mud-wings kave to fall back an slope souring during this por-
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tion of their sourhbound migeadon. Slope soaring, however, is possible only when
there ane winds; ar Hawk Monntain sancruacy, the best winds comie our of the narth-
West.

The associanon between northwest winds and good dights ar Hawk Mouncain
Sanctuary has besn known for 3 lisrgr vime. After a single year at the sice, Maurice
Broun, the sancwry's enraror, was “guarinrecing good Hights" to visitors the day
attera cold front had passed, And the passage of a cold fron is almos alwavs tol-
lowed by northwest winds, Several years ago, Paul Allen, Laurte Goodrich, and T de-
cided ro quanufy Broun's guarantee [6],

The three of us restricted our analysis of the association to the period berween 13
August and 5o Seprember ench year, the ome when 98%s of the broad-wings typically
pass the sanctuary’s North Lookout, We used rwo data sets in our analyses: the sane-
tuary’s daily counts of broad-winged hawks from 1554 theough tagr, and che 115,
Weacher Bureaw's accounts of cold frontsin the region durng thae time. Chor iniria)
analysis revenled thar cold frones passed the sanctuary once every four and g half
days, e thar broad-wings were counted ar 2 rare of 283 birds per eight-hour day of
obsecvatdon. Onee we combined the two data sets, we discovered thar almost rwics
as many broad-wings— 527 birds per duy versus 182 —were counted durim the theee
days following the pazsage ofa cald front than at any other period. Broun was nghr:
culd fronws do bang good Highes,

Over rhe years Hawk Mouncain has bad ics share of goed flighes. Indead, 4 thou-
sand or more broad-wings have heen sighted an a single day 154 dmes ar the sancrn-
ary. And in almost every instance, the flight had been preceded by a cold frong, Al-
though thousand-hied broad-wing days have occureed at least snce far each and
every date from the Sth 1o the atch of Seprember, mace than half of Hawk Mouwn-
s red-lecter beoad-wi ng days have oecurred botween the 15th and zath of the
month. And with an averape passage rare of 95 broad-wings per hour, the ith of
Seprember stands ar the top of the list: 46,917 beoad-wings —almost 10% of all char
have ever been seen at the sanctuary—have been counted on thae date alone.

Tropical storms rarely reach the Appalachiin Mouncains of eastern Pennsylvania,
When they do, they can have a dramaric effect on the year'’s flighe of broad-winged
huwks, Only once in the saneiuiey's Go-year history have more than a thousand
broad-wings passed the North Lookour on each of four consecurive days. The single
run occurred berween 23 and 26 Seprernber 1938, shortly after the Grear Hurricans of
1958 devastared much of coastal New England. Mausice Broun credited the storm,
which had passed several hundred miles east of the sancruary ewo days earlier, with
the exceprional flight. A somewhar similne six-day Hight of more than 6,500 hroad-
wings, occurred several days afrer the passage of Tropical Storm David in 1979, Both
storms, which pussed east of the sancruary, almest certainly sent many broad-wings,
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which would otherwise have passed sourh and esst of the sancouary, up aod over the
cenrral Appalachians and onto the Rittatinny Ridge flyway.

Hurricane Frun, on the arher hand, which passed west of Hawhk Mounrain in
early Seprember 1996, all bur eliminared the sanctuary’s broad-wing flight thar e,
The resulting seasonal ol of ty809 hroad-wings —which shatrersd by mote than
a rhousand birds the previciss seasonal low of 2886 broad-wings ser In 1946 —
amounted ro fewer broad-wings than have been teparted on 6o single-day counrs g
the sancruary. Thar this cyclonic storm, which had begun as an unpretentious trop-
leal depression off the cost of West Africa severa] weeke entlier, could so complerely

dominate the migeatory geagmaphy of an endemic North American rzpior helps

demonsteate just how small 2 planer Easch really is,

The Surprisingly Brief Ornithological History of the Flight

Given what is now knawn about the fall migration of the broad-winged hawk, ir muay
Foms as 4 surprise that this sigmificant avien event eluded ornithologists for mose
of the nineteenth cenmey. In tetrospect, the delayed discovery of the Highr i nor
surprising.

The I::nma.rlnunng's Secrerive oamre during the hn:n:dmg season, twgerher with the
fact tha broad-wings tend to occur ar fow densities, even in the best of habicats,
made it dificult far even experienced ninetcench-century orauthologists to find and
study this rapror. As i resulr, relatively little was known ahoue any aspect of the spe-
cies’ ecology nntil afeér the rurn of the cenniry,

Alexander Wilsan, for exam ple, devoted mose af his early mineteenth-century ac-
count of the bird to the broad-wing's plumage and associated feather lice, John
James Audubion focused 2 good deal of his rext on the idiosyncratic behavior of an
orphaned nestling and guashor adult he had secured s subjects fur his paintings.
And while both Wilson and Audubon nated the species” habit of circling in flighc—
now 3 well-known aspect of the broad-wing's migratary Hight—neither of these or-
nithologists, nor any of their contemponnes, ever hioted at the bird's spectacular
migration behavior,

In part, information on the broad-wing's migracory habirs was lacking beeause
the birds were difficult 1o locate during the breeding season, even in areqs where they
Wwere quite comemon, making a lack of sightings in wineer unsurprising, In pare, it
was lacking because the species tended to migrate along largely inland carrdars, Far
from the large bodies of water that were then most frequently visited by ornithola-
gists. In part, it was lacking because the flight was concentrated over a few casily
missed days each fall and often oecurred at heighes char would make the fight
difficule to see with unaided eyes,
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Thus, many focal and regional authorities of the day concluded that broad-wings
were yearround residents in the ornithologists’ grographic areas of expertise. Even
Witmer Stone, who in 1957 deseribed the brosd-winged hawk as a major participant
in the Cape May's “greas flights of putumn” [re], had desceibed the species asa non-
migratory “rare resident” in 1894 [15].

In fact, it was nor untl almost t88c that the oruithelogical community “discov-
ered” the broad-wing’s migratory behavior, The breskihrough came long after the
far less spectacular migrarory movements of many ather New World mprors had
been described in some detail, In retmspeet, the delay was undecstandable. The use
of feld glisses—and then binoculars—cerrainly helped, as did the advent of the
feld guide.

The earliest account of broad-wing migration [ have been able 1o uncover is that
of the oil-tig salesman and amateur ornithalogist George B. Sennett, published in
1479, Seaner, who z¢ the time was considered "the” authority on the birds of the Rio
Grande Valley, described the movements of at least jo broad-wings on spring mi-
gration in Gulf Coast Texas as being "easy, graceful, and ar times, guite mpid,” quite
the apposite of the bird’s heavy and sluggish subcanopy flight during the breeding
seazon [16]. This was a differenc bird than the one most araithologists who had stud-
ied it dusing the breeding season were familiar with, and George Sennert was one of
the first to recogiize its migration-period ransformation i behavine.

By the mid-188es, Charles C. Trowbridge was reporung “immense clustess” of
hundreds of migrating broad-wings in and around Wew Haven, Connecticer, 1n-
cluding a “great flight” on 16 September 1887 that began shortly after gi0a A, 108
vears earlier o the hous than the Hawk Mountan Sanctoary flight described at chie
beginning of this chapter [17]. Cver the nest few years, other field-glas-toting or.
nithologists joined the search, and by century’s end the general nature of the species’
migratory movements north of the Rio Grande —its movements near Deccoir along
the nocthern shores of Lake Erie, and near Rochester, New York, along the south-
erm shores of Lake Ontario, as well as over Monorclair, New Jersey, east of Mew York
City, and along the Kitaunny Ridge i the vicinty of the Delrware Water Gap —was
well known to ornithologists and bird-watchers of the day, At about the same time,
the broad-wings also became known to the region’s gunners, an awareness that even-
tually led to the arnithological discovery of the fight at Hawk Mountas.

Although hawk-shooting apparently was widespread along much of the Kit-
rarinny Ridge in the late 19205 and early 1930s, reports from chat time indivate that
the most popular location for this mainly Sunday sport was the place the gunners
called Hawk Mountain, an easily approached escarpment along a mountintop road
connecting Eckville and Drehersville, Pennsylvania (Fig. 6.2).

Many of the shoorers were anchracite coal mine r3, who visiced the ddge each Sun-




_—-—T

The Farced ) Sgration of the Broad-winged Hoapé

Lo

&,

day after naving worked in the mines far 5ix days, 4 lthough the Peansylvania Game
Comimission prohibited game hunting on the Sabbath, there was ng such reseeictian
on “vermin," And faptors —especially thase Fuspected of mking ruffud grause, the
state'y premieres upland game bird—weps then considered Vermin. A g1 Game
Commission bounty an the northern goshawk made thar Species an especilly fucr-
tive target, Estimares from the era suggest that hundreds of raptars, necloding .
eles, ospreys, falcons, accipiters, and harriess, 15 well a5 hrmtl-wings and otler bu.
teos, were being shar on single weelends, By the early 19505, shooting at the site was
=0 cxtensive that brass from discharged cattridyes wag being callected and sold far
SCIap meal,

Al of s changed in Juoe af 1934, when the conservanonist Rosylie Edge, hav-
g seen photographs of the evene thie previous fall, trivelsd ter the siee and pur-
chased an option an the Properey (Fig. 6:5), Thar Ay zust, Edge hired the Verment
maturalise Maurice Broun ge "ornirhu.'ogi::[-sn-ch:lrgc" of the newly establishud
refuge for birds of prey; the ficse of irs Lind anywhere, Rroun spent pact of his fest

Figure 6.2 Pror 1o the Hawi: Moustain
Sancruary’s founding in 1934, shuoting
Biawks was § cammog weekend poacnice o

Hawk Mauntain during fall MUEmLon,

Phawo by B3, Pawgh)
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Fieure 6.3 Hawk Moun-
tain Samcouary foundes

Rosalie Edge. [Hawk

hlountain 3anctuacy)

Fatl at the sie postng the newly named Hawk Mouvntain Sancruary and confronting
local shaoters, He also began recozding the migmation,

There was much publicity surrounding the sanctuary’s formatien, and that fall
soo bitd-warchers and nawuralists Bocked ro the “newly discovered” wildlife refuge.
By tg5e, Hawk Mountain was attracting more than 1e,000 visitors annually, By the
mid-tgoos, the number of visitors had increased ro 8,000, The sancruacy, which was
once konown mainly for the numbers of birds counred at its lookows, is now equally
fumous for the numbers of people i visic each full.

Today, Hawk Mountain Sancruary — 1o miles west of Mew York City and 8¢ miles
northwest of Philadelphia—is a membet-supported, not-for-profic incernational
center for conservarion, educarion, and research. Throughour is history, Hawk
Mountain has been a leader in science-based mptor conservarion. The sancruary cue-
rensly maintains the longest and most complete record of raptor migration in the
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world. This exrensive dasahase played a key role in exposing first-generation
organochiorine pesncides, mcluding DDT, a5 causarive agents in the precipitous de-
cline in popularions of bald eagles, peregrine faleans, and orher species of hirds of
prey that accurred eaclier in the rwentieth eenitury, a5 well asin recording sabsequent
rebounds in these populatans following decreases in the use af the Pesticides.

Recogniziang the need to promect rapeors throughour their migratery journevs, in
14984 the sancruary lunched “Hawks Alof Worldwide," a cooperative global-conser-
varion iminative that uses che plight of theearened mprors, wgether with the specra-
cle of their mugratons, o engender local suppore {oc FBLOT Conservaton world-
wide. One of he project’s earliesr successes was with the broad-winged hawk,
Although the species is no longer hunted in Canada and the Unuved Scates, i s nor
solucky elsewhere in its range. This is parcicularly so in the wesreen cordillers of the
Colombian Andes, where lacal lose suggest that kalling broad-wings hastens the pas
sage of Lent and rhat fat rendeced from their carcasses hus medicinal value. A5 g re-
sult, as recently us the eaely 19g2s, lasge numbers of Norh American—hound broad-
wings were being killed each spring by local campesinos whi were shooting: the
hirds at traditional nocturnal eoose sires, Today, thanks o a major education e
paign led by local Hawks Alofr Worldwide coopeniors from Bogoed and Talima,
the annigl slurgheer has all bur heeq eliminared, and local residents now celabraie
the birds’ passape each Aprl wich a fesrival.
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