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PREFACE

The purpose of this manual isto provide for all banders of
raptors in North America the basic information to safely and
productively conduct banding. Thismanual isanintegral part of
several other publications, including a Banders' Study Guide,
Trainer's Guide, and taxon-specific manuas (e.g., landbirds,
hummingbirds, shorebirds, waterfowl, seabirds). Whilesomeof
the material in the Banders Study Guide was designed to apply
more to certain taxa, the material was included if it applied to
two or more of the taxa mentioned above. For instance, mist
netting is used to capture most taxa and thus is discussed there,
but skull pneumatization is used primarily for landbirds and
therefore is discussed only in the landbird manual. Some
judgments have been made; for instance, traps for catching
landbirds are mentioned in that manual, although similar traps
are used for shorebirds and waterfowl. The North American
Banding Council felt, however, that the special adaptations
requiredfor capture of these quitedifferent taxamerited separate
treatment in the taxon-specific manuals, of which this Raptor
Manual is one.

We trust that the Banders' Study Guide will be read by all
bandersand trainers. While guidelines used by variousindivid-
ual trainers and stations may differ dightly from the general
guidelines set down in the manual sand guides, we and the North
American Banding Council urge, at theleast, that full consider-
ation be givento the guidelines presented there, and that trainees
be fully exposed to the full variety of opinionsthat are captured
in these publications.

Thisisatruly cooperative venture, representing many hours
of work by many individuals and their ingtitutions. As such, it
was necessarily an inclusive document covering, as much as
possible, all responsibleviewsof bandingin North America. As
can beimagined, thiswasat timesaninteresting effort. Wetrust
that thefinal product isworthy of the effort that all have put into
it, and of the birds that we study and cherish.

—The Publications Committee of the
North American Banding Council
C. John Ralph, Chair
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1. INTRODUCTION

Thismanual emphasi zesthetechniquesand equipmentin use
at migration trapping stationswhiletrapping and banding diurnal
raptors. Although much of the trapping process discussed here
is specific to such stations, the banding and processing tech-
nigues are common to many raptor banding studies. Short
sections covering some non-migration raptor trapping and
banding technigues and situationsareincluded, but those are not
exhaustive. The numbers of trap types and methods currently
used in trapping raptors are so varied, and in some cases so
specidized, that itisunrealistic to cover them al in detail inthis
manual.
Banding studies of migrating raptors have several purposes:
(1) definingflight paths, wintering areas, and originsof migrat-
ing raptors;

(2) defining seasonal timing of migration;

(3) assessing health and condition of raptors;

(4) defining morphometric characteristics of particular raptor
speciesin the geographic areas involved; and

(5) monitoring variationsin al of the above over time.

Capture techniques involved in road trapping of specific
individuals and the banding of nestlings alow for long-term
studies of natal and breeding dispersal, survivorship, mate and
territory fidelity, and the devel opment of ageing methods.

Road-trapping techniquesallow for moresel ectivity because
the bander is moving from location to location in search of the
desired species, age, or sex. Because the raptors usually are
perched, they can be evaluated more closely prior to setting the
trap. Road trapping can be used on migrating, wintering, and
most importantly, resident raptors, whose long-term survival
characteristics are more readily monitored than those of migra-
tory individuals.

Banding of nestlings is accomplished by climbing to a nest
box, other artificia structure, tree nest, or cliff ledge, athough
afew speciesnest on theground. Some utility companiesallow
their poles to be climbed for raptor nestling banding or, more
frequently, will providetheir own professional personnel. Most
building management staff permit access to roof tops for band-
ing of raptor nestlings. These activities also provide a public
relations opportunity.

2. THE BANDER'SCODE OF ETHICS

Bird banding is used around the world as a major research
tool. When used properly and skillfully, it is both safe and
effective. The safety of banding depends on the use of proper
techniques and equipment and on the expertise, alertness, and
thoughtfulness of the bander.

The Bander's Code of Ethics applies to every aspect of
banding. The bander's primary responsibility is to the bird.



The Bander's Code of Ethics

1. Bandersareprimarily responsible for the safety and welfare of the birds they study so that stress
and risks of injury or death are minimized. Some basic rules:
- handle each bird car efully, gently, quietly, with respect, and in minimum time
- capture and process only as many birdsasyou can safely handle
- closetraps or netswhen predatorsarein thearea

- do not band in inclement weather

- frequently assess the condition of traps and netsand repair them quickly

- properly train and supervise students

- check nets asfrequently as conditions dictate

- check traps as often asrecommended for each trap type

- properly close all traps and nets at the end of banding

- donot leavetrapsor nets set and untended

- use the correct band size and banding pliersfor each bird

- treat any bird injuries humanely

2. Continually assess your own work to ensurethat it is beyond reproach.
- reassess methodsif an injury or mortality occurs
- ask for and accept constructive criticism from other banders

3. Offer honest and constructive assessment of the work of othersto help maintain the highest

standards possible.

- publish innovationsin banding, capture, and handling techniques

- educate prospective bandersand trainers

- report any mishandling of birdsto the bander
- if noimprovement occurs, fileareport with the Banding Office

4. Ensurethat your data are accurate and complete.

5. Obtain prior permission to band on private property and on public lands where authorization is

required.

Nothing matters so much as the health and welfare of the birds
you are studying. Every bander must strive to minimize stress
placed upon birdsand be prepared to accept adviceor innovation
that may help to achieve this goal.

Methods should be examined to ensure that the handling
time and types of data to be collected are not prejudicial to the
bird's welfare. Be prepared to streamline procedures of your
banding operation, either in response to adverse weather con-
ditions or to reduce a backlog of unprocessed birds. If neces-
sary, birds should be rel eased unbanded, or the trapping devices
should be temporarily closed. Banders should not consider that
some mortality is inevitable or acceptable in banding. Every
injury or mortality should result in a reassessment of your

operation. Action is then needed to minimize the chance of
repetition. The most salient responsibilities of abander are sum-
marized in the Bander's Code of Ethics, more details are found
in Section 13 of the Banders Study Guide.

Banders must ensure that their work is beyond reproach and
assist fellow banders in maintaining the same high standards.
Every bander hasan obligationto upgrade standards by advising
the Banding Offices of difficulties encountered and to report
innovations.

Banders have other responsibilities too. They must submit
banding datato the Banding Offices promptly, reply promptly to
requests for information, and maintain an accurate inventory of
their band stocks. Banders also have an educational and
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scientific responsibility to assure that banding operations are
explained carefully and are justified. Finally, banders banding
on private property have a duty to obtain permission from
landowners and make certain their concerns are addressed.

3. HANDLING RAPTORS

Handling either nocturnal or diurna raptors can be an
i ntimidating experienceto the novice but can be done safely with
training and practice. The safety and welfare of the raptor
should remain uppermost in your mind at all times. By using
recommended grips, you will be ableto safely handlethe raptor.
Raptor banders accept occasional scratches and bites as part of
the cost of banding these birds.

Most raptors usetheir feet astheir main defensive weapons.
Handling techniques are designed to protect the bander from
injury caused by talonsand, at the sametime, protect theraptors
legs from injury. Most falcons and occasiona individuals of
other species also hite. Falcons are the only diurna raptors
below eagle size that are likely to do any real damage with their
beaks. Some owl species also may inflict painful bitesif given
the opportunity.

Avoidwearing glovesduring most raptor handling situations.
Gloves can prevent the handler from sensing what the appropri-
ate pressure should be. Too much pressureincreasesthe chance
of damaging theraptor, whiletoolittle pressuremay allow wings
or feet to dip free. When banding older nestlings of larger
hawks or falcons, alight leather glove may be appropriate for a
quick grab of the legs of afeisty or aggressive bird. After the
raptor is secured, the glove should be removed.

A right-handed bander normally holds the raptor in the left
hand, leaving the right hand free to record data and manipulate
measuring and banding tools. Left-handers may feel more se-
cure holding the bird intheright hand. All experienced banders
are comfortable shifting birds from hand-to-hand and changing
from one grip to another. Changing grips is often required for
accurate, safe measurements and banding.

Most owls remain relatively calm during banding. Hoods
can be used to calm raptors during banding, but the numbers of
raptorsroutinely encountered at amigration banding station may
make the use of hoods impractical.

3.1. TheBasicLeg Grip

Secure the legs and feet and control the talons. Raptors
smaller than buteos must be gripped above the tarsal joint, as
closeto the raptor’ s body as possible to protect the thinner legs
of these birds. Except for the initial control of some nestlings,
gloves are not recommended for handling and banding raptors.
Hold both legs securely in the same hand, with the index finger
between the legs, and the thumb and third finger holding the
legs. Keep the bird’ swings gently closed with your other hand,
or by holding the bird close to your body or your arm.

3.2. TheCradleHold
Thishold isrecommended for carrying alarge raptor below
the size of an eagle. The grip isused with the palm of the hand
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Figure 1. The Cradle Hold.

against the bird's belly and breast and the fingers pointing
toward the head (Fig. 1). Keep the raptor close to your body
withitsback against your upper body and upper arm. Shield the
bird from the wind with your body to help calm it. You may
further calm an excitable raptor by draping a piece of cloth over
its head to shield its eyes. Thisalso can keep abiter from turn-
ing around and nipping while being cradled.

The Cradle Hold |eaves one hand free to open a door, reset
a trap, manipulate a band, and so on. If you need to hold a
particular bird more securely, you may use the two-hand cradle
by simply rotating the raptor onto its back in the crook of your
other arm. Thisis done without changing the Basic Leg Grip.

3.3. The Upright Hold

Thisissimilar to the Cradle Hold, but instead of tucking the
raptor back into your upper arm and body, you hold it in an
upright position with its back firmly against your chest. Thisis
agood hold for photographing the ventral plumage, particularly
when the handler extends one wing to show the underwing

plumage.

3.4. TheBackhand Hold

For thishold, reversethe Basic Leg Grip. Place your index
finger between the bird’ s legs, with the thumb and third finger
grasping the two legs and the fingers pointing toward the head
(Fig. 2). Keep the back of your hand, not your palm, against the
belly. This hold is sometimes called the "Knuckle Hold," be-
cause the handler’ s knuckles are against the raptor.

Thisisasoagood hold for taking photographs becauselittle
plumage is obscured. The Backhand Hold allows dightly less
control than the Cradle Hold. A good hold for showing leg
feathers for a photo is the Upside-down Hold. The raptor is
grasped by thefeet and held head down. Theraptor usually also
extends its wings giving a good view of the wing plumage.



Figure 2. The Backhand or “Knuckle” Hold.

3.5. Thelce-cream ConeHold

Thishold, although used by some raptor trappers, should be
used only by experienced banders. This method is sometimes
appropriate as a temporary hold while the handler is in the
process of securing a small, struggling raptor. With the legs
fully extended down thetail, the upper parts of the legs and tail
and lower parts of the wings and body are clenched together in
one fist as if you were holding an ice-cream cone. This hold
decreases the feel that the handler has of the legs and can cause
extensive bending to both wing and tail feathers. The usual
argument isthat it controls the wings, but we feel that this hold
isineffectivefor this. Often alittle struggle by the bird can free
itswings. Thisis especially true for accipiters with their short
rounded wings and for large buteos if the handler has small
hands. The handler is then left holding only the legs and
somewhat dlippery tail feathers. At this point the tendency by
the handler is to squeeze tighter, which can further damage tail
feathers. A raptor that has freed its wings from the grip can
sometimes get one leg free with attendant danger to the handler
from the talons, and danger to the raptor when it continues to
twist and flap while being held by only oneleg.

In most cases, the choi ce of hold depends upon the particul ar
procedure being performed as well as the preference of the
handler. The handler should use a hold with which he or sheis
comfortable. A relaxed confident handler often meansaca mer,
less-stressed raptor.

3.6. Alternate Holdsfor Larger Raptors
An eagle should be held by one person while a second
person bandsthe bird. For instance, the handler would use one

hand to firmly grip each leg while the second person bands the
eagle.

3.7. Storing Raptors

Raptors can be stored in tubes or cansfor short periods prior
toand during banding. Tubesfor this purpose can be madefrom
two cansjoined to make along tube with one end open, and one
closed that is pierced by a number of ventilation holes for
breathing (Fig. 3). Vent holes must beflattened or smoothed on
theinsideto avoidinjuring birds. One method to keep the raptor
from backing out of the tubeisto use aVelcro strip that can be
fastened across the open end.

After putting theraptor in atube, placeitinacool, dark spot,
away from the main activity of the banders, but within view and
hearing. Thetubed bird should always be placed in ahorizontal
position with itsdorsal side up; never place atubed raptor onits
head for storage. When temperatures are extreme, holding a
raptor for any length of time may endanger its life. Raptors
cannot cool down in atube. Never allow the tubed raptor to be
placed in direct sunlight. Monitor all stored raptorsfor signs of
stresshy observing thetail pumping. Vigoroustail pumping and
struggling indicate stress.

3.7.1. Fit

Fitiscrucia when storing araptor inatube. Thefit must be
snug but not so tight as to restrict breathing or abrade feathers.
A range of tube sizes, adeguate to properly fit the species and
sexes that are likely to be captured, should always be on hand.
If a proper fit cannot be achieved, the bird must be banded,
processed immediately, and released. After theraptor isslipped
into thetube, secureaV elcro strap across the back of thetube or
place a small rock in the back of the can to keep the bird from
backing out.

Figure 3. Storing araptor in a can or tube. The top can is empty
showing an open Velcro strap, air holes in the closed end, and the
data sheet attached to the can. The bottom can shows the proper
position for storage with araptor on its ventral side and the Velcro
strap fastened.
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Figure 4. Bownet in the cocked position, with the lure at the center.

3.7.2. Crop
A full crop can cause several problemsfor araptor in atube.
These include breathing and heat exchange problems. Before
dlipping araptor into a tube, always check the crop. If the bird
has an extremely full crop, consider banding and processing it
outside the tube. Place the bird in the tube only for the few
moments needed to weigh it.

3.7.3. Removing theraptor from thetube

Removing araptor from a tube can be daunting, especially
when the down feathers under thetail arefluffed, hiding the feet
and talons. Peer into the tube, and if you can see the tarsal
joints, grip them and gently begin to pull the bird out of the tube
by its feet. You may have to tip the tube slightly and gently
rotate it to move the bird closer to the opening. Be careful in
pulling the feet out asthe talons may hook on thelip of the tube.
Some handlers prefer to pull gently on the tail feathersto begin
the extraction process. If the bird immediately begins to move
freely toward the opening, continue the gentle pull, and then
switch your hold to the tarsi as soon as possible. If resistance
occurs, stop pulling thetail feathersimmediately. Y ouwill have
to feel around in the tube for the legs.

After you grasp the legs, slide the raptor far enough out to
grasp both legsinthe Basic Leg Grip. Pull theraptor gently the
rest of the way out of the tube, paying close attention to the
condition of the feathers. Remember that as the raptor comes
out into the light and can see you again, it may struggle vigor-
ously for amoment or two. When you are about to remove the
raptor from the tube, it may be helpful to aert others nearby to
minimize noise and activity.

3.8. Releasing the Raptor

Hold the raptor in the Basic Leg Grip, face into the wind,
and gently lift the raptor into the air as you release your grip on
thelegs. If thewind isespecialy strong, face at aright angleto
the wind so the raptor will not have to maneuver around you.
Always be sure that the most likely direction of flight will be
clear of obstacles.

Frequently the raptor will perch immediately upon release
and pick at the band.
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4. CAPTURETECHNIQUESAND TRAPTYPES

Several methods and kinds of equipment are used to capture
raptors. The most common methods are discussed in this
section. A more complete review of techniques can befoundin
Bloom (1987) and Bub (1991).

The selection of capture methods depends upon study
objectives, species involved, season, and the study area. Traps
in most widespread use will be described in this section.

Bownets, mist nets, and dho-gazas often are used effectively
in combination at migration trapping stations to attract and
capture the variety of raptors usually passing these locations.

4.1. Bownet

Bownets (Fig. 4) are effectivefor trapping diurnal raptorsat
migration trapping stations, wintering areas with high numbers,
and on nesting territories. A typical bownet consistsof two half-
circles of light, tubular metal as rims, with netting material
strung loosely between them. Netswith a1.5-m (5-ft) diameter
are useful for most situations. Hinges and springs connect the
two half-circles at their ends. One half is staked to the ground.
A trigger or release mechanism holds the moveable half of the
trap cocked above thefixed half (Fig. 5). A line attached to the
release mechanism is pulled by the trapper to spring the trap, or
thetrapistriggered by remotecontrol. Thesetrapsare used with
live lures or bait (e.g., carrion) to attract the raptors.

The manually operated bownet is the most common style,
and istypically used at a station where migrating diurnal raptors
are captured. Thetrapper sitsin ablind located a short distance
fromthetrap. A lureisused to attract flying hawks. Thislure
is most often a House Sparrow, European Starling, or Rock
Dove wearing aprotective leather jacket. Thejacket isattached
to a continuous loop line. One side of the loop passes through
an eyed stake in the center of the bownet, under its frame, and
then back into the blind. The other side of the loop is passed
through eyelets at the top and the base of a2- to 4-m (6- to 12-ft)
tall pole, the "lure pole," and then back into the blind where it
joinsthefirst line. The trapper manipulates the linesto tossthe

Figure 5. A bownet trigger mechanism for releasing the moveable
half of the trap.



Figure 6. Sequence of actionsin abownet capture.

lureintotheair, whereit flutters briefly before being lowered to
the ground.

If apassing hawk is attracted and initiates an attack on the
lure, the lure is drawn back into the center of the trap using the
appropriateline. If thehawk seizesthelure, holdson, and lands
on the ground, the trapper then pulls the lure and raptor to the
center of the bownet, waits for the raptor to fold its wings and
settle, and then pullssharply onthetrigger line. Thisreleasesthe
moveable half-circle of the bownet to spring over the hawk,
carrying the netting with it (Fig. 6).

This trap should be used only after thorough training. It
employs powerful springs to close the net quickly enough to
capture a raptor and has the potential for injury to both raptor
and trapper if used improperly. Oneof itsfiner attributesisthat
the bownet is selective for the target species.

4.2. Mist Net

Mist nets (Fig. 7) are effective for trapping raptors at
migration stations and at or near nest sites where sufficient
background vegetation exists to obscure the net and shelter it
fromthewind. A common mist net modification made by raptor
trappers is the addition of a loop of elastic material at each
trammel loop to act as a shock absorber. Mist nets are usually
used in conjunction with a lure bird to attract passing raptors
into the net, or with recorded playback of owl vocalizations.
Mesh size is chosen with the target species in mind, most
commonly 5.8 cm or 10.2 cm (stretched measurement).

Mist nets are used in a variety of lengths and mesh sizes.
The taut horizontal cords, or trammels, support loose netting

between them. Theloose materia forms bags between adjacent
trammels, entangling raptorsthat strikeit (Fig. 8). Twelve-meter
nets with four shelves and a stretched mesh size of 10.2 cm are
the most useful for trapping raptors. At amigration station the
net is set between alure bird and the anticipated path taken by
the raptor as it passes. A variety of sets can be used. These
include placement either in front of or behind the lure; use of
two nets, one on either side of the lure; or use of three netsin a
triangle around the lure.

When amedium or small raptor isattracted to the station, the
main lure, usually a Rock Dove, islowered to the ground, and a
European Starling or House Sparrow is raised and encouraged
to flap. The approaching raptor is likely to divert its attention
from the now quiet Rock Dove and begin an attack (stoop) on
thesmaller lure. If the mist nets have been properly placed, and
the luring timed appropriately, the raptor will be intercepted by
the net and tangled before touching the lure.

When netting owls on migration, or when netting owls or

Figure 7. Mist net set for capture.
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Figure 8. Mist net capturing a hawk.

woodland hawks on a breeding territory, as many as 10 to 20
nets may be set. These should be attended by 2-4 people,
depending on the number of netsused. Recorded vocalizations
may be used to attract raptors. Live lure animals are used less
frequently than at raptor migration stations, athough Great
Horned Owils, either live birds or mounted specimens, are often
used at diurnal raptor nest sites.

4.3. Dho-gaza

Dho-gazas (Fig. 9) are used at migration stations, at or near
nest sites, or near habitual perches. Like mist netsthey require
sufficient background to obscurethe set. Theseconsist of small-
er panels of mist net material suspended between poles. The
most common design allows the net to detach from the poles

Figure9. Dho-gaza set for capture.
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when the raptor fliesinto the netting. A variety of panel sizes,
mesh sizes, and release designs (Fig. 10) isused. An alternate
design allows net and poles to collapse when hit by the raptor.

Figure 10. Dho-gazarelease mechanism. Thering at the top of each of
two polesisheldinthe“ set” position by aclothespin that holdsthetip
of ashort length of monofilament fishing line asillustrated by the left-
hand drawing. When the raptor strikes the net, the rings are rel eased
and the net collapses around theraptor. Theright-hand drawing shows
the ring itself held in the jaws of the clothespin. In this position, the
ring will not slide down the pole and repairs and adjustments can
easily be made.



Figure 11. Dho-gazain use.

Great Horned Owls, other large owls, non-native birds, or
rodents are used as lures.

Dho-gazasaregenerally constructed of nettingwiththesame
thread diameter and mesh size as a mist net designed for
capturing the same species. The dho-gaza differs in that it
comes free of the poles, dides down the polesto the ground, or
the poles and net collapse together when struck by a raptor,
enfolding the raptor (Fig. 11). The debris picked up by the net
can make extractions challenging.

Raptorsareattracted into the dho-gaza using the same luring
techniques as described for mist nets. Dho-gazas aso can be
used in conjunction with other lureswhen road-trapping, or with
Great Horned Owls or similarly large-sized diurnal raptors as
lures near nests during the breeding season. Those useswill be
discussed in later sections. Both live Great Horned Owls and
motorized or manually-rotated mounted specimens can be used
successfully.

4.4. Bal-chatri

Bal-chatris (Fig. 12) are most often used al ong roadsides or
are preset at locations where a raptor is likely to be perch
hunting. These traps consist of wire cages with lure animals
inside. Monofilament nooses are attached to the outside, and
weights are attached to the bottom. Domestic house mice, black
and Norway rats, European Starlings, House Sparrows, and
Rock Doves often are used as lures.

Bal-chatris are generally ineffective when used at migration
trapping stationsunlessmany raptorsperch near thestation. The
lure animals, generally mice, rats, or small birds, often become
quiet a few minutes after the trap is placed and become much
less attractive to raptors. Their use will be discussed in the
section on road trapping.

5. STATION DESIGN AND OPERATION

Success at amigratory raptor banding station depends upon
the site and the behavior and flight path of passing raptors. Itis
important to take advantage of vegetation that can provide a
background to disguisethe netsand provide camouflageor cover
for the blinds. Position the blind to give good visibility in the
most likely direction of theflight. Good visibility fromtheblind
to the bownets, mist nets, and dho-gazas is essential .

Another feature of good station design, and one whose
importance cannot be overemphasized, isthe spatial relationship
of the various traps, nets, and lures to each other, to the blind,
and to the probable direction of the flight. Creating good lines
of sight for the approaching raptor from the main lure to
secondary lures should beaprimary goal. When possible, avoid
direct lines of sight from the approaching raptor through the
main lure and into the blind.

Place mist nets and dho-gazas between the lure and the
anticipated direction of the attacking raptors. Place the second-
ary lure so that it will be in front of a raptor that refuses the
primary lure and continues its flight.

Besurethat trap-identifying signsarein place asrequired by
the Banding Offices.

5.1. Setting Up

When you arrive at the station, open or set the nets and traps
and check them for holes and debris. Inspect all bownet lines
and test them for proper operation. Make needed repairs before
starting. It is helpful to be completely set up before starting to
lure so that you are ready to deal with araptor in the hand.

Jacket the lure birds you will use and set them out at the
appropriatetraps. You will normally set out aRock Doveasthe

Figure 12. A typica Bal-chatri trap, asingle loop, a captured raptor.
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Figure. 13. Raptor trapping station layout. Half circles represent
bownets with their associated lure poles and lure bird species. Lure
species are: Pl = Rock Dove, ST=European Starling, DO = Ring-
necked Dove, SP = House Sparrow. The rectangular panels at four
of the bownets represent dho-gazas, and the lines at either side
represent mist nets. The blind is at the bottom, facing toward the
anticipated raptor flight path.

main attractor. This is usually the lure pole farthest from the
blind in the direction of the anticipated flight. Set the smaller
lures (starlings, doves, or sparrows) at the appropriate traps,
usually behind dho-gazas or mist nets, and in the correct lines of
sight for “handing off” (See Section 6).

Figure 13 shows the blind and generalized trap layouts.
Each station will be different depending upon topography, veg-
etation, wind direction, and likely flight direction, aswell asthe
target raptor species.

Besurethat al lureshavefood, water, and shade, both at the
traps and in the cages. Check all needed suppliesin the blind,
including tools, data sheets, and lure animal food and water.
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5.2. Closing the Station

At the end of the day, remove all lure birds from the lines,
removejackets, and placeluresin holding cages. Examine each
lurefor injury and general condition. Any bird that has sustain-
ed an injury during the day, or has become exhausted due to
overwork or extremeweather, should bereturned to an extrarest
cage so that it will have some recuperation time before being
returned to field duty.

Examine all nets and traps for holes, worn lines, or other
malfunctions. Make any repairsyou can before closing the nets
andtrapsfor thenight. Beforeleaving the station make noteson
repairsthat you are unable to accomplish. Pull thetrigger lines
onall bownets. Furl all mist nets and dho-gazas securely so that
no bird can be caught accidentally during your absence.

Be surethat all tools are properly stored and that all holding
tubes are nested and stacked. Set out empty food and water
containersto be returned to the main supply areafor restocking.
Close and secure blind doors and windows. Be sure that all
forms and data sheets are compl eted and that all datarequired by
the Banding Officeshave beenincluded. Datasheetsshould not
be | eft unattended in the banding blind unlessthey are protected
from damage by weather, rodents, and vandalism.

6. LURING AND CAPTURE TECHNIQUES

Luring is the process of manipulating the lines attached to
the jacket on the lure bird to make the bird flap. The motion of
its flapping is the primary attractant for passing raptors. A
technique that has been successful with Great Gray and Spotted
owlsis“cast luring.” A stuffed lure or toy mouseis attached to
afishing line and pulled slowly towards the operator by reeling
in the line. When the lure and owl! are close enough, a fish
landing-net is placed over the owl. These two examples of
luring suggest the range of techniques successfully used.

Although there are many ways to use the traps described
here, the following sections describetheir useto capture diurnal
raptors at a hawk migration-trapping station. Modification of
these techniques makes the traps effective in the many other
situations where they are commonly used.

6.1. Luring

The trapper normally pulls sharply on the line running
through eyelets on the lure pole to lift the lure bird into the air.
The lure is likely to attempt to fly and will spend a couple of
seconds flapping at or near the height of the top of thelure pole.
The lure is then allowed to flutter gently to the ground. The
trapper repeatsthe process a couple of timesand then allowsthe
lure to rest on the ground. After a short rest period, the trapper
starts the luring cycle again.

6.2. Handing Off

When a raptor responds to the action of the main lure by
changing direction or angle and starts toward the station, the
trapper evaluates the situation again. At this point the trapper
identifies the species and sex of the approaching raptor to
determine whether a“hand-off” is appropriate.



The hand-off is the process of switching the approaching
hawk’s attention from one lure to another. The big, flashy
movements of a pigeon lure are the main attractors for distant
raptors. Thetrapper moves asmaller bird lure after identifying
the approaching raptor as medium or small. Usually the trapper
chooses a starling for the hand-off when the hawk isthe size of
amale Cooper’'s or a female Sharp-shinned hawk. [f the ap-
proaching raptor is the size of a kestrel, male Sharp-shinned
Hawk, or Merlin, thetrapper probably will choose asparrow for
the secondary lure. It isimportant that the second lure bein a
line both with the hawk and the first lure, and that the trapper
initiates the hand-off before the hawk passes the second lure.

6.3. Passive Net Captures

This second lurewill usually be behind either adho-gaza or
amist net and the raptor becomes entangled in the net when it
attacks or stoops. The trapper must moderate the vigor of the
luring motion as the raptor gets closer. The trapper centersthe
lure behind the mist net or dho-gaza and keeps it close to the
ground as the raptor gets close, with just enough movement to
keep the raptor’'s interest. Wild flinging and flapping at this
stage will most likely cause the raptor to slow down enough to
avoid the net. It may flare off and lose interest, or it may man-
euver over or around the net and settle on the lure. The trapper
will then have to make a bownet capture with its attendant risk
of injury to both the raptor and the lure. This small risk can be
avoided through good luring technique, which will draw the
raptor into a dho-gaza or mist net.

6.4. Bownet Captures

If the raptor successfully avoids the net and settles on the
lure, the trapper can make safe bownet captures by following a
few straightforward procedures.

First, the trapper should never take his or her eyes off what
is happening with the raptor, trap, and lure. It isimportant for
the trapper to learn by touch where all the lure and trigger lines
are. Whenfirst sitting down at aspecifictrap, thetrapper should
practice feeling for all the lines until he or she can find them
easily while looking out the window.

Second, the trapper never pullsatrigger on abownet until it
is certain that the raptor is centered, that its wings and tail are
folded and clear of the bownet frame, and the raptor has settled.
Because this may take some judgment and experience, the
novice should never be allowed to operate a bownet without
supervision.

Anideal bownet capturewouldinvolvetheraptor settling on
thelure after the trapper had aready pulled the lureto the center
of the bownet (“the peg”), the raptor folding itswings, and then
the trapper pulling thetrigger. It isimportant to hold the raptor
and luretightly at the center peg with one hand by pulling onthe
“down” line while pulling the trigger with the other hand.

In practice, captures are frequently not so by-the-book.
Often the raptor will surprise the trapper and settle on the lure
while both are still some distance from the bownet. In these
cases the trapper uses a smooth, steady, hand-over-hand action
on the lure line to pull the lure and raptor to the center of the
trap. When araptor and lure are centered at the peg, the raptor
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usually takes afew secondsto fold itswings and settle, and then
the trapper pulls the trigger.

Specia problems occur when the raptor perches on a lure
pole. Nothing will work all thetime, but the greatest successin
these situations is achieved by following the general guideline
“lessismore.” Thismeansthat little or no movement of thelure
yields more captures than even moderate luring action. The
trapper should pull the lure to the peg and wait quietly for the
raptor. Thelurewill be making small head and body movements
that the raptor will see and will then usually decide to stoop off
the pole onto thelure. Becausethe lureisaready at the peg, the
trapper will haveto wait only for the raptor to fold itswings and
settle before pulling the trigger.

7. EXTRACTION TECHNIQUES

Extraction of raptorsfrom the varioustrapsdescribed inthis
manual isusualy straightforward and easier than working with
passerines. The samegeneral procedures are used asfor remov-
ing passerinesfrom mist nets. Thebig differenceisin handling,
because raptors are larger than most passerines and the handler
must take some steps for self-protection from the raptor'stalons
and beak.

7.1. Extraction from Mist Nets

Approach the raptor as quickly as possible from the same
sideit flew into the net. Secure its feet with one hand, usually
working through the net for this first step. This may require
distracting the raptor with one hand while grabbing its feet with
the other. Grip the legs high enough to avoid injuring them,
especially when handling asmall raptor. Bealert for strands of
net around the raptor’'s tongue; these should be carefully
removed as soon as possible to avoid injury. Oncethelegsare
secure, look for the space or hole between the legs and tail.
Untangle the bird, starting with the legs and feet, then the tail,
one wing, the head, and then the other wing.

If the legs and feet are badly tangled, it sometimes works
better to leave them for last. Occasionaly while the handler
disentangles other parts of theraptor, it will relax itsfeet and the
net will aimost fall off of them. Remember to back the raptor
out of the net from the side it entered.

7.2. Extraction from Dho-gazas

Removing a raptor from a dho-gaza is much like removing
onefrom amist net. The differences are because the raptor and
net almost always end up on the ground. Trappers should watch
dho-gaza captures closely so that they know from which sidethe
raptor entered the net. Two things should be checked and
managed before following the same procedures as for mist net
extraction:

(1) The raptor may have twisted the net about itself one or
more times after landing on the ground. Look for twists,
figure out which way the bird rotated with the net, and
rotate the raptor and net in the opposite direction to untwist
the net.
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(2) Twigs, small rocks, leaves, or other debris may be in the
net. This material will often hold the net together in
unexpected ways, making it almost impossible to decipher
the logical sequence to follow in freeing the raptor.
Remove any debris after rotating the raptor, but before
trying to free it completely. Follow these first two steps
carefully and the raptor may almost fall out of the net.
Remember to secure the feet before starting any extraction
procedure.

A very difficult extraction situation occurs when the
momentum of the raptor carriesboth it and the dho-gazainto the
lure bird, tangling it and the lure line in the dho-gaza along with
thehhawk. Thebest way to deal withthissituationit tounclipthe
lurefromtheline, unclip thetwo sectionsof thelureline, extract
the lure, and then re-clip lure and lines together.

7.3. Extraction from a Bownet

Usually bownet extractions are easy, seldom presenting any
problems to the trapper. Because the raptor is on the ground
under the net, thisis also a situation in which the trapper can be
alittle more deliberate. Remember, after trapping araptor in a
bownet, that another raptor may beinthearea; waitingamoment
and moving a lure at another trap increases the likelihood of
catching asecond raptor. If, after waiting, no other raptor seems
likely to be trapped, take a storage can from the blind and
approach thebownet. Potential alwaysexistsfor asecond raptor
to attack one already caught in abownet. Inthiscase, leavethe
blind immediately to scare off the attacker.

Initially work through the net. Bend closeto the ground and
immobilizetheraptor by placing one hand onitsback and gently
but firmly holding it against the ground. If the raptor is on its
back under the net, distract it with one hand while diding the
other hand underneath it and rolling it over so that it is firmly
pinned to the ground.

Use the free hand to slide in from behind and under the
raptor to grab its legs firmly. The trapper now should have a
firm grip on the legs and will have some net material caught
between the hand and the raptor’ slegs. The next step will beto
get agrip on the legs without the net material.

While maintaining a secure grip on the legs, slowly lift the
moveable half of the bow. The raptor will be entangled in the
netting, so this step must be done slowly and carefully to ensure
that the raptor’ s feathers or joints are not twisted to the point of
injury. Lift theframe slowly, and start teasing the netting off the
feathers.

Be careful of the bird's eyes, head, and mouth at this stage.
It is easy to get the net caught on the tongue if the net is lifted
from the raptor too quickly. As soon as enough slack existsin
the net, prop the frame against your arm or leg and shift hands,
now gripping the legs without holding any net.

Whenever changing grip or hands, slide the free hand be-
tween the raptor’ sbody and the hand holding thelegs. Thiswill
help keep your hands close to the raptor’s body and avoid the
risk of injury to the raptor that may result from holding the legs
too near the toes.

After changing grips to eliminate the netting from the hand
holding the raptor, finish pulling the netting off the tail, wings,
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and feet.

Some raptors clench their feet together under the net, often
holding a generous measure of the net tangled between the
talons. It may be counterproductive to start trying to pull the
netting free at thispoint, as pulling at the feet may causethebird
to clench even tighter. Continue freeing the other parts of the
raptor first. Sometimes the bird will relax its grip as the ex-
traction proceeds, allowing the net to fall away from the talons.

Once the raptor is completely free of the net, reset the net
and examinethelure bird before returning to the blind. Slip the
raptor into a storage can, freeing both hands to reset the net.
(The raptor will later be carried back to the blind in this can.)
Throughout this process, protect the raptor, the lure bird, and
yoursealf from accidentally being hit by the frame of the bownet.
If thelurebird needs attention, either call for help from someone
in the blind, or return and take care of the lure as soon as
practical.

8. BANDING AND PROCESSING

Banding raptors differs in several important ways from
banding many other birds. First, most raptors are capable of
inflicting painful and sometimes seriousinjurieswith talonsand
beak. The bander must use handling techniques during the
banding and measuring process that protect both the bander and
the raptor from injury. Second, because a large raptor can
remove a butt-end band with its powerful beak, special lock-on
bandswith folding tabsareused. To apply properly, thesebands
requiretechniques sightly different from butt-end bands. Rivet
bands are recommended for eagles and larger owls.

All banding, restraint, and processing should be done with-
out wearing gloves. Proper handling techniqueswill protect the
bander and the raptors from injury. Gloves cause a loss of
sensitivity in handling, which puts the raptor at risk of injury,
particularly to the legs. Assuggested in Section 1, gloves may
be appropriate in initial restraint of nestlings.

Banding and measurement of the legs, feet, and tail should
be done while the raptor is till in the can, also reducing chance
of injury to the bander and at the same time reducing stress to
the raptor.

8.1. FittingtheBand

Recommended band sizesarefound in the* Raptor Age-Sex
Keys’ in North American Bird Banding Techniques. Volumell
(Canadian Wildlife Service and U.S. Fish and Wildlife Service
1977:Part 6). Proper fit is obtained using aleg gauge (Fig. 14).
Although recommendations of the Bird Banding Lab for proper
band size usually are correct, each individual should be checked
with aleg gauge (Fig. 14) to determine the best fit.

Pull oneleg out of the can and hold it firmly to examine for
lesions or injuries. Do not band a leg that has lesions or is
swollen. Sliptheslotintheleg gaugeover thetarsus, slideit up
and down thetarsus, and rotateit to be surethat thefit is correct.
Start with the dlot corresponding to the recommended size;
trying two or three slots will usually pinpoint the correct fit. A
band must slide up and down and rotate but not have much extra
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Figure 14. Leg gaugein use.

space between tarsus and band. If the band istoo tight, it may
congtrict the leg and causeinjury. If itistoo loose, it can slide
down over the toes and interfere with normal foot movements.
If theleg fallsright between band sizes, it is better to use aband
that is dightly larger rather than one that is dightly smaller.

Always use banding pliers with holes to apply and close
butt-end bands (Fig. 15). These pliers generally have either two
holes (sizes2 and 3) or one hole (sizes 3B or 3A) for closing the
band. Opentheband using the split post onthepliers. Insert the
opened band into the correct dot in the pliers and, using the
pliersto hold the band, dip it over the raptor’ sleg. Squeezethe
band closed, rotate it 90 degrees, and squeeze it again to make
sure that the ends are tightly closed and aong its entire length,
with no projecting corners or edges. Be sure that the band is
round. Makeafina check of thefit by diding the band up and
down the tarsus and rotating it. Never use needle-nosed pliers
or forcepsto close butt-end bands because of the danger of over-
lapping the band or damaging the band number.

8.2. Applying and Closing L ock-on Bands

For raptorsrequiring band size 4 or larger, use only lock-on
bands (Fig. 16). Lock-on bands have atab at each end of the
band that is at right angles from the curvature. The tip of the
longer tab is to be bent over the tip of the shorter tab. When
squeezed tightly in place, or crimped, the raptor cannot remove

.
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Figure 15. Banding pliers closing a butt-end band.

the band. After determining the proper fit with the leg gauge,
place the band around the raptor’ s tarsus and gently squeeze it
shut with thefingers or needle-nosed pliers. Check the fit with
the band closed, but not crimped, by turning it and dliding it as
you would a butt-end band. If thefit is correct, squeeze the tip
of thelonger tab over the other shorter tab astightly aspossible,
using either pliersor avice-grip. Using the needle-nosed pliers
to adjust any projection, be sure that the ends are even and that
no sharp corner extends above or below the crimped tab.

8.3. Removing a Band

A band that is too tight or too loose must be removed.
Occasionally a band is damaged, overlapped, or forced out of
round in the process of applying it and must be removed. The
removal of aband is a delicate process requiring the bander to
protect the raptor’ s tarsus throughout the process.

The best method for removing alarge band involvesthe use
of two pairs of small vice-grip pliers. Adjust the gape of each
pliers so that it will lock onto the band from the top edge to the
bottom edge. Lock one pair on either side of the opening in the
butt-end band and, with onepliersin each hand, gently rotatethe
pliers away from each other, opening the band as the pliers
rotate. Thismust be done slowly and carefully, putting pressure
only on the pliers and the band, never on the raptor’s tarsus.
Thisis atwo-handed operation and can be done safely with the

Figure 16. Applying alock-on band.
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Figure 17. Removing of alock-on band.

raptor inacanwith only theleg extended, or it may be donewith
asecond handler holding the bird and protecting the tarsusfrom
any pressure. With the lock-on band, the vice-grips are locked
onto the band on either side of the crimped tab, but not quite
touchingit (Fig. 17). Therotation of thetwo pliersis still avay
from each other; the end of the band dlips out of the tab quite
easily when thisrotation is correct.

8.4. Record Keeping

Accurate record keeping is of utmost importance in any
banding operation. Meticulous records must be kept at thetime
of banding and must be checked and corrected as near the time
of banding as possible. Every band issued by the Bird Banding
Laboratory or the Canadian Bird Banding Office must be
accounted for with data for the bird on which it was placed, or
with the appropriate code to explain itsloss or destruction.

Minimal datarequired by the Bird Banding Officesinclude
band number, apha code for species, status code, age and sex,
region and location of banding, and date. Each individual
project will have specialized data-gathering requirements in
addition to those of the Bird Banding Offices. Data-recording
forms may be variable but must include spacesto record datafor
the respective Bird Banding Offices.

Many data sheets have space for all 100 bands in a string
entered in consecutive order asthey are used. This means that
youwill have adifferent datasheet for each band size. Organiz-
ing your data recording sheets in this way has the advantage of
making it relatively easy to account for each band as it is used,
as well as making the data easy to transcribe to the Banding
Office’ s schedules. Some bandersreserve a string of bands for
a single species and sometimes even for sex. This expedites
accurate and efficient reporting to the Banding Offices. When
banding nestlings or road trapping, a bound notebook may be
more desirable, because multiplelocations may beinvolved and
other data (such aslocal habitat information) may be recorded.

8.5. Processingthe Raptor—Commonly Used M easure-
ments

It is possible to determine sex of some raptors through

plumage characteristics and/or a combination of weight and

wing-chord measurements. Different investigators at different

locations have taken a variety of measurements; by repeating

some of these standardized procedures, populationsin different
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geographical areas can be compared. Tarsus, halux claw, tail
(rectrices), and weight can all be measured while the raptor is
till in the can.

8.5.1. Tarsusdepth (or thickness)

Thisisameasurement of the thickness of the raptor’ slower
leg and is taken at the narrowest point of the tarsus (tarso-
metatarsus in Figure 18), but in the maximum direction at that
point (Fig. 19). Because the tarsus is usually ova or dlightly
flattened laterally, not round, the caliper is adjusted to this
maximum thickness at the thinnest point on the tarsususually in
the front-to-back direction or angled off to one side. Closethe
caliper until it contactsthe tarsus on both sides at this point, and
then attempt to slide it up and down. When the caliper is at the
correct spot on the leg, slight resistance to this up-and-down
movement will occur and you can record the measurement.

8.5.2. Hallux claw
Thehallux isthe hind or rear digit on the raptor’ sfoot (Fig.
18). Measure only the chord of the claw or talon. Place the
point of thefixed leg of the caliper on the anterior surface of the
claw where it meets the skin of the toe (Fig. 20). Adjust the
calipers so the point of the moveable leg is at the very tip of the
claw. Record the result as the Hallux Claw measurement.

8.5.3. Standard tail

A standard tail measurement is taken with athin plastic or
metal metric ruler that beginsat "0"—that is, it has measurement
incrementsthat begin precisely at the beginning end of theruler.
Start the procedure by counting tail feathersin from each sideto
locate the two central rectrices. These are the #1 rectrices.
Insert the ruler between the #1 rectrices to the point of their
emergence from the skin and record the measurement to the tip
of the longest rectrix (Fig. 21). Thismay or may not be rectrix
#1 (e.g., itisnot for the Swallow-tailed Kite).

With any measurement of feathers, it isimportant that you
examine the feathers, making note of excessive wear or broken
tips. Whenever feathers are excessively worn or broken, make
acomment on the data sheet about feather condition, but do not
take the measurement. This caution applies to wing chord and
flat wing measurements as well.

8.5.4. Weight

First, check the zero point on the scale and adjust as neces-
sary. Lay the can on the scale and weigh to the nearest 0.1 g.
Next weigh the empty can. Subtract the tare from the gross to
get the net weight of thebird. If you use an electronic scale, put
theraptor on the scale, tareit to zero, then remove the bird from
the can and replace the can on the scale. The resulting number
will bethe (negative) weight of theraptor. 1f you weigh araptor
with food in its crop, aways record this fact on the data sheet.

8.5.5. Exposed culmen length
Exposed culmen length for raptors is the cord distance
between the tip of the beak and the midpoint of the culmen
where the cere meetsthe beak (Fig. 22). This measurement and
the two wing measurements are done with the raptor out of the
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Figure 18. Selected raptor topography.

Figure 19. Tarsus depth measurement. Figure 20. Hallux claw measurement.
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Figure 21. Standard tail length.
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Figure 23. Wing chord measurement.

can. The pam hold is a convenient hold to use while doing
these procedures. Other holds can be used if they are secure and
safe for the raptor.

Place the point of the fixed leg of the caliper on the middle
of the beak at the line wherethe cere meetsthe beak. Adjust the
caliper so that thetip of the moveableleg is at the exact point of
the tip of the beak. Record the measurement to the nearest 0.1
mm.

8.5.6. Wing chord
Slip the ruler with the angle stop under the wing and, while
keeping the folded wing as close to the raptor’ s body as practi-
cal, placethe angle stop firmly against the carpa joint (Fig. 23).
Allow the wing to retain its natural curve while just barely
touching thetip of the longest primary to theruler. Record this
measurement to the nearest mm.

8.5.7. Flat wing (flattened wing)

This measurement is much like the wing chord but with the
natural curve flattened against the ruler. Place the angle stop of
the ruler against the carpal joint and flatten the wing against the
surface of theruler (Fig. 24). This measurement will alwaysbe
longer than thewing chord. Record theresult to the nearest mm.

8.5.8. Physical examination
Any specia physical characteristics that are to be recorded
should be performed after banding and measurements. General
and molt condition, presence or absence of ectoparasites,
specific commentsoninjuriesor lesions, and abnormalities may
be checked and recorded before release.
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Figure 24. Flat wing measurement.

8.5.9. Final data check and release

Just before releasing the raptor, check over the data sheet to
be sure that all datarequired by the Banding Offices and by the
individual project have beentakenand accurately recorded. This
is also agood time to do any photo documentation of plumage
or unusual species. Finaly, compare the number of the band on
the raptor to the number recorded on the data sheet. Releasethe
raptor into the wind and away from all nets, lures poles, blinds,
and natural hazards.

9. CARE OF THE LURE ANIMAL

The use of live lure animals is standard practice among raptor
banders. It isof utmost importance to treat any living animals
within your care in a thoughtful humane manner at all times.
Good animal-care practices must be followed with regard to
adequate shelter, cleanliness of cages, diet, and overall health.

In the field, the lure animal's should be provided with food
and water, shelter from extreme weather, and some protection
from the raptor’s talons and beaks. The aim of the trapper
should always be to minimize injury and stress to the lure
animal's, as much as possiblein the context of capturing raptors.

Be sure to aternate days in the field with rest days for the
lures. The smaller lure animals may reguire more than one day
of rest betweenfield days. A system of alternate date cages pre-
vents exhaustion of the lures.

9.1. Morning Careof LureBirds

Each morning give al lure animals clean food and water,
clean their cages, and examineindividual animalsfor health and

15



vigor before selecting them for field use. Any that needs extra
rest should be put into arecuperation cage. If at al possible, all
food and water containers should be washed and disinfected
daily. An efficient way to accomplish this is to maintain two
sets of containers. Aspart of the daily routine, discard any food
left from the previous day and wash and disinfect the contain-
ers. These can be left to air dry for use the next day. The
containers washed and disinfected the previous day are used for
food and water for the current day. Scrape clean all perches
daily, rake the sand or litter used on the cage floor, and discard
soiled litter.

Birds should be given an opportunity to bathe at least every
other day. Thisshould be doneafter removing the birdsfor field
use. Birdsthat have bathed should not be used in thefield while
their plumage is till wet. Do not leave baths in the cages for
more than an hour or so. Wash and disinfect bath containers
alongwith thefood containers. Do not provide bath water when
the wesather is extremely cold or stormy.

Animals that appear sick or exhausted should be isolated
from the main popul ation and given quiet, warm spacesin which
to recuperate. Any serioudly ill or injured animals should be
given first aid or taken to a rehabilitation center. When such
care is impractical, the animal should be euthanized in as
humaneamanner aspossible. Thecurrently accepted guidelines
for humane euthanization of birds can be found in Gaunt and
Oring (1999), Guidelines on the Use of Wild Birdsin Research,
published by the Ornithological Council. To receive a copy,
contact the Ornithological Council at 1725 K Street, Suite 212,
Washington, D.C. 20006-1401, or at their web site: http://-
www.nmnh.si.edu/BIRDNET.

9.2. Careat the Trapping Site

Trappers should be aware of the condition of their lure
animals at all times while in the field. This includes assuring
that they have access to food, water, and shelter both in the
holding cages and at the traps.

Select the birds to use and dress them in protective jackets.
Be sure that jackets have no rough or sharp edges and that they
are large enough to alow the birds free movement for both
breathing and flapping. Clip alurebird onto theline at thering
and be sure that it can reach its shelter. Scatter a small amount
of food on the ground wherethe bird can reachit. Fill thewater
container near the shelter with clean water.

Healthy lure birds can be used for 1-2 hours of active luring
in moderate weather. Extreme heat is especially hard on lure
animals, requiring extraattention and care by thetrapper. If any
lure bird becomeslessvigorous, replaceit at once. After contact
between araptor and alure, examinethelure at once and replace
it if injuries are noticed.

9.3. At the End of the Day

After removing lurebirdsand returning themto thetransport
cages, examine each bird for signs of injury or exhaustion.
Make amental note of any needing to be moved into rest cages
for recuperation.

Atthemain cagearea, return all lurebirdstotheir cages. As
birds are returned to the cages, check each one again for signs of
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stress, exhaustion, or injury. Place any that needs extrarest into
recuperation cages. Check all cagesfor food and water and add
as needed. The lure birds that were in the field may not have
taken food or water during the day, so it is very important that
they have that opportunity as soon as possible.

10. ROAD TRAPPING AND OTHER
TRAPPING TECHNIQUES

The fundamental difference between road trapping and
station trapping isthat station trapping involvesluring migrating
raptorsto afixed | ocation where several trapsof varying designs
arelocated. Road trapping can be accomplished year round and
involves driving some distance, locating a hawk or owl, and
placing the trap in alocation close enough for the raptor to see
the lure animals. The trap is then monitored until the bird is
captured, or the bird's behavior suggeststhat it hasnointerestin
the offering. Typical lure animals involve non-native species
such as the house mouse, black rat, gerbil, House Sparrow,
European Starling, and Rock Dove. These should be exchanged
about every 4 hours. The most frequently used trap designs
when road trapping are the bal-chatri, small dho-gaza, and
harnessed lure. Each trap isbest used on particular species and
each can be used more effectively in certain situations. Draw-
ings and detail ed descriptionsof their useare providedin Bloom
(1987) and Bub (1991)

10.1. Road Trapping

Bal-chatris are the most frequently used trap when trapping
fromroads. The bal-chatri isasmall cage made from hardware
or aviary cloth (Fig. 12). Mesh size depends upon the lure
animal to be used and should be no smaller than necessary to
keep the animal from escaping. The most common cages are
dome-shaped, conical, or square, with nooses 3.8-6.4 cm (1.5
2.5 inches) tall. The noose size is determined by the target
species. Noosesare placed on the upper surface of the cage (and
sometimes the sides or on an apron) to provide the best chance
of entanglement. The strength of the noose material is chosen
with the target speciesin mind and varies from 4.5- to 11.3-kg
(10- to 25-1b) test. Thelower strength monofilament isbest used
on raptors the size of American Kestrels and Burrowing Owls,
and 9-kg (20-1b) test is standard for raptors the size of Red-
shouldered Hawks and Great Horned Owls. Thetrap isweight-
ed enough to keep the raptor from flying away with it, but light
enough to be dragged ashort distanceto reducethelikelihood of
the noose breaking. See Bloom (1987) for a more detailed
discussion of the bal-chatri and use of other trap types for road
trapping.

Bal-chatris are most often used for capturing kestrels,
buteos, accipiters, and owls but may be used with more limited
success on other species and groups aswell. A hawk or owl is
first located, and the weighted trap is then dropped along the
roadside near the target bird. Thetrapis placed asfar from the
road edge asfeasible, which provides added safety for theraptor
from oncoming vehicles and ensures that the bird will not be
disturbed prior to entanglement in the nooses. Idedly, asmall,
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infrequently used dirt road allows placement of the trap at a
greater distance from the road edge. In some cases, it may be
prudent to walk atrap 50-150 m out into afield. Thetrick isin
knowing at what distance the bird is likely to flush, as raptors
tend to be more cautious of people than they are of vehicles.

The small dho-gaza consists of asection of 10-cm-mesh (4-
inch-mesh) mist net about 1.5 m (5 ft) long and 1 m (3 ft) tall
strung between two small vertical rods. Releasetabsarelocated
at each corner and usually held by apaper clip. The net detaches
when afalcon or hawk in pursuit of atethered House Sparrow
or European Starling blundersinto it. The net is attached to a
small weight that acts as adrag when the fal con passes through.
Because falcons stoop on the lure at low angles, and when
captured carry the net several yards, small dho-gazas can beused
only on country roads or in fields adjacent to well-traveled
roads.

The harnessed lure is a protective leather jacket fitted to a
Rock Dove with 9-kg (20-1b) test monofilament nooses placed
acrossthetop. Thelureisweighted to the ground with a small
drag weight and placed within sight of the raptor, well away
fromtheroad. Harnessed luresare used mainly onlargefalcons,
buteos, and accipiters.

Some species (American Kestrel, Cooper's Hawk, and Red-
shouldered Hawk) are very responsiveto bal-chatrisand may be
on the trap within 1 min of placement. Other species, such as
Ferruginous and Rough-legged hawks, often require 30 min and
usualy do not respond at all. Small dho-gazas and harnessed
lures are used in asimilar fashion but are most frequently used
on large falcons and Red-tailed Hawks. If afalconisgoing to
attack, usually it will do so within 5 min. Many raptors have
previous experience with traps from both the banding and
falconry communities. As a result, most individuals already
recognizetraps and avoid them. Older age classes of all species
tend to be less responsive than are juveniles.

A notablevariation on road trapping involves pre-placement
of 5-20 bal-chatris and/or Verbail traps (traps atop a perch) and
mist nets at regularly-used hunting locations, before the raptors
have arrived. If needed, time may be spent camouflaging traps
to conceal them from trap-wary birds. Traps are then monitored
continuously via motion detectors (trap transmitters). Trap
transmitters are small radio transmitters, set to different fre-
guencies, which are activated when the trap is moved by a
snared raptor. Thismethod isvery effective on owlsand hawks
inforested areasand on most raptorsadjacent to utility polesand
snags. Dry leaves placed inside bal-chatris increase capture
success, particularly for owls. Large mesh mist nets may be
used simultaneously, but must be checked frequently. Frequency
of trap checksis dependent upon the specific situation. Human
interference, potentia predation of trapped hawks, and public
relations concerns should all be considered when determining
how frequently various trap types are checked.

10.2. Other Trapping Techniques

A large variety of traps is available to the researcher.
Knowing when, where, the type of lure, and what raptor species
to use them with is the foundation of successful trapping. It is
not our goal to describe every trap type, nor the details of their
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various uses, nor how to build them. Instead, we simply want to
makethereader aware of their existenceand providetherelevant
summary literature (Bloom 1987, Bub 1991) that encompass a
broad spectrum of traps, their uses, and the references within.
Sincepublication of theabovereferences, anumber of variations
on the same trap types have been created, and a few new traps
have been devel oped.

Several very different traps are available for capturing
vultures and eagles, and are only superficialy dealt with here.
These include leg-holds, walk-ins, rocket and cannon nets, pit
traps, and noose carpets. These traps are unique and most
require direct prior experience before operating.

Eagles and vulturesregularly usetheir beak to defend them-
selves, and eagles also use their talons and can inflict serious
injuries. Eaglesshould be hooded immediately after captureand
their toestaped closed. After vomiting, avulture can be calmed
by placing adark sock over its head, but should be monitored to
ensurethat it is not choking. Turkey and Black vultures can be
marked with patagial tags or transmitters but cannot be banded
because fecal material builds up on their legs, which seals band

to leg.

10.2.1. Leg-hold traps

Leg-holds are used in the capture of eagles and vultures and
involve the use of traps whose jaws have been padded and
springs weakened. A light drag is attached to the trap. Severa
traps are placed around a carcass and monitored from a great
distance. The pressure needed to trigger the trap must be
carefully adjusted so that small nontarget birds such as ravens
and magpiesarenot injured. Care should betaken to ensurethat
pet animals and coyotes are not captured. The use of leg-hold
trapsisillegal in some states, such as California.

10.2.2. Rocket and cannon nets

Rocket and cannon netsal so are used in capturing eaglesand
vultures. Both require use of explosives, so they are dangerous.
With proper instruction use of these traps can be done without
injury to the researcher or birds. These traps are superior to
othersin having the advantage of being sel ective and capabl e of
capturing multiple birds with one firing. The most important
consideration before firing the cannons and rockets is the
location of all the birds. The projectiles are heavy and will kill
or injure anything that they strike.

Special federal permits are needed before using these traps
in both Canada and the United States. Regulations may require
state or provincia permitsfor thesetraps. Contact state or pro-
vincial authoritiesto determine permit requirementsin aspecific
study area.

10.2.3. Walk-in traps
Walk-ins are relatively large compartment traps used with
great success on Turkey and Black vultures. Each bird can be
dealt with slowly because the remaining birds are safe within a
spacious trap.

17



10.2.4. Pit traps
The pit trap is a hole dug in the ground from which eagles,
condors, vultures, and ravens can be grabbed by hand. This
method is highly selective and effective for eagles.

10.2.5. Noose car pets
Noose carpets consist of relatively tall nooses attached to
hardware or aviary cloth that can be placed on known perches,
at nests, in burrows, or surrounding carrion.

10.2.6. The Verbail
TheVerbail trap isaperch trap that requires no lure animal,
although it can be used in tandem with live animals.

10.2.7. Mist nets

Mist nets are most effective for capturing small owls but
also can be used with good successon woodland raptors. Small
owls are captured in mist nets by the hundreds each year at
migration stations, particularly in eastern North America. They
are best caught in 6- or 10-cm-mesh (2.4- or 4-inch-mesh) nets.
Ten-cm- and 4-denier-mesh nets should be used for large
raptors, such as Great Horned Owls and Northern Goshawks.
Only 10-cm-mesh nets should be used for diurna netting
operations, as this reduces the number of nonraptors captured.
Using 12- and 20-m (42- and 60-ft) nets maximizes net cover-
age. Diurnal and nocturna nets should be checked hourly,
except when temperatures fall below 4E C (40E F) when they
should be monitored at no greater than half-hour intervals.

11. BANDING NESTLING RAPTORS

Banding studies of nestling raptors are often designed to
address questions different from those of interest in studies of
migrating or wintering raptors. Since the natal area is known,
studiesof nest-sitefiddlity, natal dispersal, and rel ated topicscan
be undertaken.

Compared to trapping raptors, banding young raptorsin the
nest presents a different set of problems to consider. These
includethe safety of the bander, who should be experienced with
climbing, and behavioral responses of various raptor speciesto
human intruders. Each species, and often different individuals
within a species, respond differently to nest intrusions. The
typical response of a Golden Eagleto anest visit by ahumanis
to leave the area quietly, whereas Bald Eagles respond with
vociferous attacks that occasionaly result in a climber being
struck. Barn Owls are usually very timid during diurna hours,
but are often aggressive at night, when they will strike the
intruder. Great Horned Owlsare known for aggressive physical
attacks on the climber, even during the day. At night these
attacks are more frequent.

Raptors, whilesensitiveto human disturbanceat thenest, are
tolerant aslong asthe disturbanceinterval is short and timing of
the visit is appropriate. Climbing to the nest structure and
banding of the young should be accomplished as quickly as
possible. Both can usually be done in less than half an hour.
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Chicks should be banded in the nest and not lowered to the
ground, as this only increases the time at the nest. Attachment
of color-marking devices, transmitters, taking blood samples,
and increased safety for both the nestling and the bander are
some of the few valid reasons for lowering young birds to the
ground.

Researchers should be familiar with the nesting phenology
of the species to be banded. Most raptors can be banded at the
age of 2 weeks but ideally are banded when half grown. Half-
grown chicks can be sexed more easily and the potential for
chicks to jump from the nest is near zero. Females of most
raptors are up to athird larger than males and in some species
require 1-2 band sizes larger. Thisis most apparent in large
falconsand accipiters. The banding of femal e young with bands
designed for the male of the species is terminal for the chick.
Banding very young raptors in stick nests should be avoided
because, under rare circumstances, a stick may become wedged
between the band and tarsus and cause fatal leg deformities.

Before attempting any climb, safety requirements should be
met. A safety harness should be worn and a second individual
should be present for climber safety as well as to retrieve any
nestling that jumps from the nest.

I deally nests should be assessed first from the ground or air
and stage of development of the young confirmed. Depending
upon species, climbing the nest tree or cliff, either when eggsare
present or the young are too small, can cause nest failures (Fyfe
and Olendorff 1976). If nothing else, the nest structurewill have
to be climbed again aong with the attendant disturbance to the
nesting pair. A nest structure climbed when the young are near
fledging predictably results in prematurely fledged young and,
on rare occasions, the death of young. Theyoung of most raptor
species, when confronted by a climber, begin jumping from the
nest when about three-quarters developed. Special planning is
necessary before climbing to a nest if there is a reasonable
chance of the young departing. This should include placement
of severa people with two-way radios at strategic locations to
confirm where fledglings land.

If acliff hasalarge areaof talusrocks below the nest, inthe
flight path of older young, the nest should not be visited.
Likewise, if anest containing well-devel oped youngison top of
atall tree or cliff and on alarge promontory, the nest should not
be visited, as the young may glide great distances and not be
retrievable. Similarly, special preparations such as a boat may
be required in the case of raptor nests containing large young
that are located adjacent to water.

When rappelling into cliff nests, adult raptors should be
alerted to the presence of climbersbeforeinitiating the climb as
some adults may knock small young to the ground in their haste
to confront intruders. Climbers should al so position themselves
to one side of the nest so that loose rocks do not fall in the nest.

Climbing during the day to stick or cliff owl nests that
contain eggs or young less than 1.5 weeks old should not be
done because it is likely to cause reduced nest success or nest
failure. When uncertain asto whether eggsor young are present,
climb to the nest at dusk or dark. If the nest belongsto alarge
owl, extraprecautions, including a helmet, protective eye wear,
and rope, may be prudent. Even some small owls, such as the
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Northern Hawk Owl, are capable of violent defense of the nest
with attendant risk to the climber’s eyes.

12. PERMITSREQUIRED

12.1. Federal Banding Permit

Before any raptor isbanded, you must obtain aFederal Bird
Marking and Salvage Permit and a state or provincial permit.
Currently two levels and types of permits are available.

12.1.1. Master permit
This permit is issued either to an organization with a
responsible person named on the permit, or to a person for a
specific research project. In the case of an organization, it is
generaly issued when an ongoing project will be carried out
under its mission.

12.1.2. Subpermit

This permit is issued to banders who work under the
direction of the individual responsible for an organization's
Master Permit, or under the supervision of a Master Permit
holder.

The above permits are obtained by requesting a permit or
subpermit application from either the Canadian Wildlife Service
or the Bird Banding Laboratory.

Canada:

Bird Banding Office

Canadian Wildlife Service
Nationa Wildlife Research Centre
100 Gamelin

Hull, Quebec, Canada

K1A OH3

United States:

U. S. Geologica Survey

Bird Banding Laboratory

12100 Beech Forest Road, STE-4037
Laurel, MD 20708-4037

12.2. Stateor Provincial Banding Permits

Rules for state permits for banding vary from state to state
intheU.S. In California, asan example, a Scientific Collecting
Permit is required but is only the first step for banding raptors.
After obtaining the collecting permit, it is then necessary to
obtain a Memorandum of Understanding (MOU) for banding
raptors, because they are all listed as exceptions on the Califor-
nia Scientific Collecting Permit. Rules may vary from state to
state, and the state agency responsible for fish and game or
wildlife issues will be the appropriate agency to contact for
further information.

In Canada, in addition to the banding permit, banders must
obtain a provincial or territorial permit or permission prior to
capture of any raptor species. Banders should contact the
Banding Office for more complete information.
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13. ORGANIZATIONSAND ASSOCIATIONS

13.1. Banding Associations

(1) Western Bird Banding Association, Kenneth Burton,
P.O. Box 716, Inverness, CA 94937. E-mail: kmburton@-
svn.net. Web site: http://thecity.sfsu.edu/snfc/western.htm

(2) Inland Bird Banding Association, Tom Bartlett, 1833
South Winfield Drive, Tiffin, OH 44883. E-mail:
Tom Bartlett@Tiffin.k12.0h.us. Web site: http://aves.net/-
inlandbba.

(3) Eastern Bird Banding Association, Elaine Mease, 2366
Springtown Hill, Hellertown, PA 18055. E-mail: measede-
@enter.net. Web site: http://www.pronetisp.net/~bpbird.

(4) Ontario Bird Banding Association, 1320 Mississauga
Valley Blvd, Suite 804, Mississauga, Ontario, Canada
L5A 3S9. Web site: http://sites.netscape.net/tntcomm/-
obba/OBBA .htm

13.2. Professional Ornithological Societies

Membership inquiries for the following five organizations
should be addressed to: Ornithological Societies of North
America (OSNA), P.O. Box 1897, Lawrence, KS 66044-8897,
E-mail: osna@allenpress.com. Web site: http://www.nmnh-
.5.edu/BIRDNET/OSNA/index.html.

Members in any of these also receive the bi-monthly
Ornithological Newsdletter, which can be viewed online at
http://www.ornith.cornell.edu/OSNA/ornnews.htm, and the
biennial membership directory, The Flock. Web pages for the
following organizations can be reached from the OSNA web
site.

(1) Raptor Research Foundation. Publication: The Journal
of Raptor Research

(2) Association of Field Ornithologists. Publication: The
Journal of Field Ornithology

(3) Cooper Ornithological Society. Publication: The Condor

(4) Wilson Ornithological Society. Publication: The Wilson
Bulletin

(5) American Ornithologists Union. Publication: The Auk

An organization dealing specifically with migration of
diurna raptors is. Hawk Migration Association of North
America (HMANA). Publication: Hawk Migration Sudies.
Web site: http://www.hmana.org/.

13.3. Raptor Banding Stations

(1) CapeMay, New Jersey. Bill Clark, 7800 Dassett Court,
Apt 101, Annandale, VA 22003

(2) Hawk Ridge, Duluth, Minnesota. Dave Evans, 2928
Greysolon Road, Duluth, MN 55812. E-mail: mail @-
hawkridge.org. Web site: http://www.hawkridge.org/.

(3) Hawk CIiff, Ontario, Canada. c/o Russ Chantler, 8
Taylor Crescent, St. Thomas, Ontario, Canada N5R 54

(4) Cedar Grove, Wisconsin. Dan Berger, 1806 Grevelia
Street, S. Pasadena, CA 91030.

(5) HawkWatch International. Jeff Smith, P.O. Box 660,
Salt Lake City, UT 84110. E-mail: hwi @hawkwatch.org.
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Web site: http://www.hawkwatch.org

(6) Golden Gate Raptor Observatory, San Francisco,
California. Buzz Hull, Building 1064, Fort Cronkhite,
Sausalito, CA 94965. E-mail: ggro@ggnpa.org. Web site:
http://www.ggro.org/.

(7) ldahoBird Observatory, Boise, |daho. GregKalteneck-
er, 1413 Rand, Boise, ID 83709. E-mail: gkaten@inter-
netoutlet.net. Website: http://mwww.idbsu.edu/biology/ibo.
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APPENDIX A. RAPTOR BANDER’S SKILLS
CHECKLIST

This checklist details skills needed to band raptors. Thelist should be
used by both trainer and trainee to monitor learning progress. Starred
itemsarerequired skillsfor certification at the Assistant level. All items
should be thoroughly mastered for certification at the Bander level.

Required Trainer's
Item Initial

PROCESSING
Handling
Usethe Basic Leg Grip correctly *
Use the Cradle Hold correctly *
Use the Upright Hold correctly
Use the Backhand Hold correctly
Banding
Select correct band size
Read and record band numbers correctly *
Correctly apply butt-end band
Correctly apply lock-on band
Know how and when to correct an
incorrectly applied band *
Know when and how to remove aband safely _*
Carrying and Storing Hawks
Know how to select correct size storage can
Safely remove ahawk from acan *
Correctly position the hawk in the can
for storage
Correctly position the can with the hawk
for storage
Know the signs of stress to be monitored for
araptor inacan *
Know when not to store araptor in acan *
Field Data Collection
Record al required data items clearly

*

*

*

and legibly * .
Recognize when a measurement is

inappropriate and make notation * .
Recognize and take photos or notes of

unusual plumages * .

Biometrics

Correctly use and read wing rule, tail

rule, balance, calipers * .
Correctly measure various anatomical

features *

Accurately assess and record molt
Complete molt chart correctly
Ageing and Sexing

Correctly use guides for ageing and sexing * .
Correctly use molt and plumage for age,

sex determination * .
Understand and assign correct age codes * .

MIST NET AND DHO-GAZA USE
Set-up, Opening, and Closing Nets
Know how to choose an appropriate site
and size of net
Correctly set up anet
Correctly furl and unfurl nets
Correctly take down and store nets and
accessory equipment
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Net Operation and Extraction

Judge conditions under which nets will be
effective

Correctly set dho-gaza for existing wind
condition

Demonstrate standard extraction technique

Deal proficiently with unusua or difficult
situations

Recognize nets in poor condition

Demonstrate basic repair techniques for
holes and perimeter lines

BOWNETS

Set up and Operation

Choose an appropriate location for
bownetting

Correctly set up bownet and lines

Set net demonstrating knowledge of safe
procedures around bownets

Safely trap and extract raptor from bownet

Recognize bownets that are in poor condition

Demonstrate knowledge of basic bownet

repair

TRAPS

Has knowledge of traps and appropriate uses
Operates traps properly and safely

LURE ANIMAL CARE

Husbandry
Know and practice basic lure animal care
(cleaning, feeding, minor first aid)
Recognize signs of stress, injury, poor health
Recognize when euthanasia is appropriate
Demonstrate preferred technique for
euthanasia when appropriate
Carein theField
Demonstrate proper handling and jacketing
of various lure birds
Demonstrate proper lure care at the trap
Demonstrate proper lure care in the holding
cages
Recognize stress, injury, and exhaustion and
take correct action
Recognize when conditions are too extreme
for lure use

NESTLINGS

Follow species and age guidelinesin the
banding manual

Know and follow safe climbing procedure

Approach nests responsibly

Know proper precautions against mammalian
predators

Handle, band and replace nestlings safely

Know how to assess risk of premature
fledging and methods to prevent this

*

*




ETHICSAND INJURIES
Know and practice the Bander’ s Code

of Ethics * .
Show excellent awareness of injury

prevention * .
Show familiarity with most common injuries

and their causes * .
Know signs of stress and what actions to take

to ameliorate these *

Record details of all injuries and casualties

HEALTH AND SAFETY OF BANDERS
Know the potential causes for bandersto be

injured by raptors * .
Know the ways to avoid raptor caused
injuries * .
Know the potential for infection caused by
lure animals * .
APPENDIX B. THE NORTH AMERICAN

BANDING COUNCIL

The mission of the North American Banding Council
(NABC) is to promote sound and ethical principles and tech-
nigues of bird bandingin North America. Skill levelsof banders
will be increased by the preparation and dissemination of
standardized training and study materials and the establishment
of standards of competence and ethics for banders and trainers.

The immediate objectives are:

(1) todevelopacertification and evaluation program by setting
standards for experience, knowledge, and skills that must
be attained at each level (Assistant, Bander, and Trainer);

(2) to produce and update training materials such as manuals
and perhaps videos,

(3) toidentify and certify an initial pool of trainers; and

(4) to encourage cooperative efforts in the use of banding in
the study and conservation of North American birds.

The NABC consists of 18 to 20 voting members, including
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Know the proper preventive measures to

avoid infection * .
Know the physical hazardsin the banding
area and how to avoid injury from them * .

DATA MANAGEMENT
Proof and correct banding sheets *
Complete banding schedules properly

without assistance
Complete other paperwork completely and
correctly

PUBLIC RELATIONS
Communicate effectively with the public
about banding *
Communicate effectively using banding
data (reports, articles, etc)

one representative appointed by each of the following organiza-
tions: American Ornithologists Union, Association of Field
Ornithol ogists, Cooper Ornithological Society, Colonial Water-
bird Society, Eastern Bird Banding Association, Inland Bird
Banding Association, Ontario Bird Banding Association, The
Pacific Seabird Group, Raptor Research Foundation, Society of
Canadian Ornithologists, Western Bird Banding Association,
Western Hemisphere Shorebird Reserve Network, and Wilson
Ornithological Society; and two representativesappointed by the
International Association of Fish and Wildlife Agencies (one
from Canada and one from the United States). Other groups
have been invited to become affiliated. The NABC also desig-
nates from four to six additional members. The directors of the
Canadian and U. S. Bird Banding Offices are nonvoting mem-
bers of the NABC. The NABC was incorporated as a non-
profit, California corporation in 1998.
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