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Introduction

Jemima Parry -Jones Chris Bowden & Rhys Green

Most species of Old and New World Vultures ardocumentation of practical aspects would be an
globally threatened and accurate scientific studigaportant step forward.

related to their conservation are therefore essential. Tracking, using Platform Transmitter Terminal
The range of availableracking and telemetry (PTTs), GPSPTTs and GP&SM tags,
devices is becoming wider and they are performirapriributes both to basic and applied research and
more tasks better, as well as becoming mooenservation, such as the identification and
affordable. These changes open up opportunitiesntmnitoring of threats, exposure to spent lead
a wider community of researchers, but some ammunition and veterinary nesteroidal anti
these will initially be inexperienced. Reseh inflammatory drugs (NSAIDs) deliberate
groups on five continents have attached trackimpisoning, retaliatory poisonindirected at other
and telemetry devices to vultures and condors usisgecies, electrocution on power infrastructure and
several methods, including thoracic and pelvicollisions with  wind turbines and power
harnesses of various designs and patagial tags. Tiamsmission lines. Tracking also allows nesting,
development of attachment techniques has mosttosting and foraging areas to be mapped and more
been conducted independently by a disperseabpropriately managed. In addition, data from
network of experts and rather little information haaccelerometers and other sensors can be used to
been documented and published about the relatagsess energetics, the speed and height of flight and
advantages and safety of different techniqidé&® the risk of collisions with mamade structures.
international conservation consortium SAVE Deploying these devices is therefore of great
(Saving Auees &dims Extivctidn)t has potential value for conservatiprand science.
identified a growing need to monitor the success Bfesearchertiope and intend that attaching them
population recovery efforts by safely taggingmord o es not affect the birds
Gyps vultures in AsiaSAVE 202Q. In addition, survival, breeding success and behaviour they are
the IUCN Vulture Specialist Group (VSG), thetrying to measure. However, it must always be
Raptors MoU Raptor TAG and otherkad remembered that placing any device on a living bird
independently recognised an urgent need to identifyjust run some riskof negative effects on its
and disseminate expertis€NIS Raptors MoU welfare, survival and breedir{@odey et al. 2018)
2018. To address these needs, and under tHence, there should always be a good scientific or
auspices of the VSG, we invited globallyconservation reason for tagging birds. The new
recognised experts to participate in a thdag technology available allows many more detailed
practical workshop athe International Centre for questions to be addressed ashegar goes by, but
Birds of Prey, in Newent, klted Kingdom in everyone tagging birds should ask themselves
August 2019. The key aims were to compare amdhether it is justified if there is a risk to the
document the various current attachment methouglividual birds or their conservation status and a
and to discuss ways to make the informatiotlanger that the data collected are biased and
available for wider use. At present, therse imisleading because of undetected adversetst
remarkably little published information of this kind So far, few robust comparative studies have
with adequate practical detail, so accessibtempted to quaify such effects for any bird
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species, and we know of none for vultures anehethods. The brief Methods sections of published
condors. For raptors, the comparative study Isgientific papers are no substitute for such detailed
Sergio et al. (2015) of Black Kitedilvus migrans discussions.The threeday Global Workshop on
with and wthout harnessnounted satellite tags Methods for Attaching Tracking Devices to
weighing 4% of body weight is the most thorougWultures and Condorsattracted tag attachment
research of this kind that we know of. Although thiexperts from around the world who demonstrated
study detected no adverse effects of the tags on their materials and methods to each other by
demographic rates of kites, it would be unwise teploying real and dummy tags on live cept
assume that thiis the case for all species, devicegultures and on stored bodies of dead birds. The
and attachment methods. demonstrations were recorded through images,
We wish to encourage future comparativeideos and notes and later turned into illustrated
studies of vultures and condpiss well as large stepby-step guides showing how to build and
eagles with and without devices to quantify anyprepare harnesses and how to attach them to the
adverse effects, but we recognise that rigorobgd. Demonsttions were monitored by
statistical comparisons between matched sampkgerienced veterinarians, who made observations
of birds with and without devices, like that ofand measurements to assess the level of stress
Sergio et al. (2015) on kites, are technicallguring handling. In addition, Neil Forbes, a
difficult and need to & longterm. It is therefore veterinarian with long experience of birds of prey,
not possible at present to use studies of this typegave a presentation on steps that bantaken to
establish whether any of the wide array of deviaainimise adverse effects during the fitting of
attachment methods in use on vultures and condbinessnounted tags. Professor Rory Wilson
offer significant advantages over others iiSwansea University, UK) gave a detailed
minimising the risk of aduwse effects. However, a presentation to the workshop participants about the
more easilyachieved, shoiterm objective is to evidence that all devices, large and small, and their
bring researchers together to make detailedtachment methods have effects on the energetic
descriptions of the methods they use for deviamsts of locomotion of flying birds and therefore
attachment, to share expertise and to identifgptentially on their fithess. An article based upon
document and disseminate good practice.t Tha his presentation is not included in this guide
the aim of thisPractical guide to methods for because it is relevant to studies of all species of
attaching research devices to vultures andlying birds not just vultures and condors. We hope
condors The guide is the result dfie workshop thatthis workwill soon be publishedin a widely
held at the International Centre for Birds of Pirey read scientific journal.
August 2019. The guide includes a proposed classification of
Our experience of the effects of researcthe principal methods used to attach devices to
interventions on wild birds is that much dependaultures and condors, including some thatleeot
upon the details of the methods and equipment usext have detailed descriptions for. There is a set of
and especially upon the skill and experience of thecommendations on how to handle and monitor
researchers. However, different groups djirds during the deployment of devices in such a
researchers rarely get the opportunity to study thvay as to minimise the risk of adverse effects. Then
details of dernative methods to their own, used bthere are seven stepby-step guides to the
others, and to question them about the reasgmeparation and fitting of devices, each of which
behind differences in the selection of materials aweas contributed by a different group of researchers.

6
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This is the first workshop held under theand we should emphasise that studying this
auspices of the IUCN Vulture Specialist Group, andbcumaet in itself will not be a substitute, but rather
we hope more will follow. We hope thagsearchers a reference point for further development.
studying vultures and condors will make good udequipment and knowow will continue to
of this guide and study its recommendationdevelop, so we feel sure that this guide and others
carefully. There is no substitute for practicathould receive feedback and develop over time
demonstration and training by experts in this fieldhrough revision and theddition of new methods.
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Health, stress and welfare aspects of fittingesearchdevices to vultures and condors

Neil A. Forbes BVetMed DipECZM(avian) FRCVS

RCVS Recognised Specialist in Zoo and Wildlife (avian) veterinary medicine

The following principles should guide the fitting ofsignificant risk and should not be conducted if over
research device® vultures and condorgirst, do  30°C. When trapping, netting or catching a number
no harmand gcondi trap, catch, restraiandfit of birds to harness, any birds awaiting harnessing
tags / transponder s in nmugt bé keptl i acooé ensimnmerd pending n e r ¢
order to gainaccurateresearch dat&n an ethical harnessingBeingenclosed in carrier boxes with no
way internal ventilation results ithe bird heating up
Operators mayeel reassured that they have notapidly, even when in the shade. Duridgvice
observe any obvious signs of distress duritige fitting application, the bird must never bedan a
deployment of research devi¢cdsut even slight hot or warm surface, (e.gn your lap, against your
stresscan result in suppression of the immunehest or on a warm table or rock), cool bag frozen
system, which will then rendethe bird more blocks, or self cooling gel filled pads for dog b¥ds
susceptible to infections, in particular viral orcan be very useful, but you must be careful to avoid
fungal (e.gAspergillusspp.) infections, which are perforating the gel pads.
at best debilitating and frequently fatal, with the
effects often not being seen untibdweeks later. Monitoring during device deployment
Avoiding or minimising stress is therefore vitally
important. One menber of the team must be delegated the task
Birds do not sweat and heat loss by panting @ observing throughout the procedure for any signs
limited, espeially if the head is restrained, covereaf distress collapse(abnormal respiratory sounds,
or hooded. The normal core body temperature dactions, nervous signs (e.g. tremors, shaking
birds is 4041°C (104 111.2F). Anincrease of &C  etc.), gasping, breathing more deeply, change in
(Mt o a birdbés cor e b o dvgcalisadbom pbecomingu limp, feet féelmg i t a b
fatal. measuring hot. That person must have the power to
The duration of the procedure, macrand abort the procedure at any point.
micro-environmental ambient temperature, It is useful and important to keep monitoring the
restraint and management, time of daduse of bi r dé6s t emperatur e. The
restraint boxes to hold birds in, all have a bearingse a cloacal probe, but this mhbstsoft (such that
and must be correctly managed and monitored. internal trauma is impossible) and the readout must
Operators should nateploy devices omirds, be remote from the bodySome inexpensive types
unless they can be confident aingpleting the task of digital indoor thermometer/hygrometer with a
(catch to release) within 15 minutes. Preparingrobe sensor can be u8edAlternatively, one can
everything in advance is essential. Practice on soffe a remote infrared laser thermoarfeto record
toys followed by cadavers is essential prior tthe skin temperature of the feet. Do not measure
harnessing live birds. facial temperature for fear of laser damage to the
Planning should include ensuring that theetina. Temperature should be checked every 10
procedure is carriedut at a cool time of year or minutes, increasing to every 5 minutes if it has
day. Harnessing at temperatures oveéiC26arries already increased by’@ or 3.5F). If core body

8
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temperature increases by 3% or 6°F, or skin of the bird® tissues.However, the attachment of
temperature increases by AC or 7°F, the coloured |astic or fabric tags bearing
procedure must be aborted immediately and alphanumeric charactersithout a deviceto the
restraint of the bird released as soon as possible wing with a pin or pg through thepropatagium is
The body skin, feet, face and neck can be cooled @ywidelyused method for markingultures and
wetting with water As the water evaporates, theondors as individuals. The propatagiumis an

body will cool. elastic membrane extending between sheulder
and carpuslt forms the leading edge of the wing
Impaired breathing and isvital for aerodynamics requidefor flight.

This region is not simply skin, but contains vital
Overheating apart, birds do not have a diaphragtendonsand ligaments, with feather follicles and
as such, greater care must be taken not htood vessels distributatiroughout It is possible
compromise their breathing. A bird should nevep visualse and feethe locations ofeather follicles
be kept on its back as this will tdsin a 1060% andblood vessels isurgicalalcohol is applied to
reduction in tidal volume. Care must be taken nthe ventral aspect of the propatagium
to squash or constrict the trachea when restrainifjsplacement of the tag can and doesuse
the head. No jacket or cloghouldbe wrapped damage to the vital structuressuling in crippling
tight around the body and no operator or assistanjuries, grounding and loss of lifethe bird isnot
should restrict respiration by holding around therescued

chest. This problemhas been documented in a recent
review of eight grounded and failed loxigrm
To hood or not to hoo® released rehabilitat Gyps vultures marked with

identification tagswhich had been positioned
Keeping a bird in the dark by hooding or using encorrectly(Hirschaueret al. 2019). Dssectionof
lightweight dark cloth around the head, wilvulturecadaversevealed the vital structures which
generally keep a diurnal bird calmer, however greatust be avoided duringropatagial wing tag
care must be taken to ensure that if a bigglacement. Figure A.1 shows the location and
regurgitates, there is no risk of aspiration into th#gimensions of the safe are&the propatagium of
air sacs or lungsTherefore any hood applied the Cape Vulturésyps coprotheresvithin which
should be loosétting, facilitating good beak the pin or peg of the taand aly washershould be
opening and unhindered regurgitation. Whilgtlaced. The structures to be avoided are the same
hooding does reduce heart and respiratory ratejnitother vulture species, but the dimensions of the
does noteduce increases in body temperature. It gafe area and its margins would need to be adjusted
also important to appreciate that hooding doés allow for differences itbodysize.Hirschaueret
impair visual monitoring for signs of distress by thal. (2019) found that placemeof the pin or peg of
operator. the tag outside the safe area in any direction would

cause injury.These recommendations have been
Safety onsiderations when mountingresearch determined for identification tags without research
deviceson thewing devices, butracking devicesveighing up to 73g

havealsobeen attached to tlpeopatagium ofGyps
Most of he methods used to attach research deviocadtures and condors (s€dlbert et al. (2007) and
to vultures and condors do not involeypiercing Method 6 of this guide). The same safety

9
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considerations for the placement of the pin or peg
also apply to such deploymerftagure A.1)

7z

Figure Al: Ventral view of the safe area for wing tag placement in the Cape vulture. The underside of the extended
right wing is shown with the proximal (closest to body) part of the wing on the right. The red line is perpendicular
to the extended wing and extendsr the elbow joint (bottom of photo) to the bend in the leading edge of the
propatagium (top of photo). The triangular safe area for insertion of the pin or peg of a propatagial tag is shown by
the black outline and hatching. The safe area commencem2isil (towards the carpus) from the red line. The
cranial limitation of the safe area is 2.5 cm caudal to (behind) the leading edge of the wing, and the caudal extremity
of the safe area is 3 cm cranial to (in front of) the radius. Important struttupesavoided are marked by the

letters in red boxes: (A)igamentum propatagialis pars longu8) Ligamentum propatagialis pars brey(€) M.

extensor carpi radialigrunning in parallel to the radius and ulna bones)L@amentum limitans cubjtand(E)

radius (bone).

On completion ofdevice fitting procedure has extended beyond 20 minutes, whose
core body temperature has increased aboV€ 44

If it is possible to observe the bird in a confined ar€a11°F), who looks distressed, is not behaving

(e.g. travel box) on completion of harnessing toormally, who is breathing faster than normal,

ensure the bird can stand, walk freely apgears whoseeyes are lemon shaped and sleepy rather than

clinically normal, this is advisablény bird whose round and bright, should have oral fluid therapy

10
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administered, so long as the operator is suitadlyng as a wooden or plastic gag is used to prevent
experienced and equipped to adminisserch this from being chewedff. Glucose saline or
Fluids should be administered at a rate of 20ml/kgactated Ringers solution should be administered
body weight taking great care to administer into thevhich are available as concentrated solutions to
oesophagus and not the trachea, using one difite, as powders to dissolve or as ready to use
several suitable syringes, a metal-@G@® metal fluid bags.

feeding tube, or a-&0mm diameter plastic tube (so

Take-home points:

(1) Pl acing the birdodés head in the dark may assi

(2) Minimising abnormal sounds/noise whilst birds are close to us.

3) Prepare everything well in advance.

4) Minimise duration of boxing, restraiahdhandling.

(5) Be confident and quick when catching a bird.

(6)  Minimise the risk of overheating, if it is unavoidable ddesthe involvement of a vet and sedation
for the bird (which does reduce overheatingdways reverse sedation prior to release.

(7) Be aware of and monitor for effects of stress or collapse (abnormal sounds, reactions, nervous
signs, gasping, breathing neodeeply, change in vocalisation, becoming limp, feet feeling or
measuring hot).

(8)  Avoid harnessing in hot conditions (&) >86F).

(9) Practice (e.g. on a dead bird) several times beforehand so your technique is as quick and skilled as
possible.

(10) Restrain théird correctly to avoid causing respiratory distress or overheating.

(11) Monitor the birds temperature. Record the temperature each time. If the temperature goes up more
than the specified amount, spray feet, face and crop with water or abort the procedure.

(12) When the harness is on, you should put the bird in a box and watch it through a hole to check that
it stands and walks normally.

(13) All operators should carry with them a suitable first aid kit and be equipped and be experienced in
administering oral fluid thapy if relevant, prior to release of the bird.

Products mentioned
aXIAPIA Cooling Mat for Dogs Large Gel Pet Cool Mat Self Cool Pad Waterproof and Scratch Resistant

for Dogs and Cats:
https://tinyurl.com/y43gogep

b Digital Indoor Thermometer/Hygrometer
https://tinyurl.com/y42waw5r

‘Etekcity Lasergrip 774 Nonontact Digital Laser IR Infrared Thermometer
https://www.amazon.co.uk/dp/BO1ATOTM3M?tag=celh2al

kkkkkk
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A classification of methods used to attach devices to vultures and condors
Mary Davies & Rhys Green

There are many publications about the resuléaithors frequently mean quitkfferent things by
obtained from deploying tracking and telemetrthem. We suggest some names for different
devices on vultures and condors, but only a feattachment designs below and propose them as a
provide precise details of the design of thérst step towards atandardisederminology. We
attachment apparatus used. Frequently, referencevmuld welcome corrections, revisions and
made to a generipublication about the type ofadditions to this prototype. We do not intend, by
attachment method used, such as the kuiteldl suggeting this classification, to endorse or approve
publications by Kenward (2001) and Rappole &ny of thesedesignsonly to define what they are
Tipton (1991) about particular designs, buand what to call them

enquiriesve have madt authors often reveal that  Although our classification identified2ltypes
they made several modifications, even used a of attachment method, the experts present at the
completely different design from that described iGlobal Workshop on Methods for Attding

the cited publication. Hence, we suggest that thefeacking Devices to Vultures and Condors
are actually more types of attachment than omiemonstrated jushteeof these broad classes; the
might think from reading the scientific literaturethoracicX-strap harnesghe leg loopharnessand

For this reason, we asked all expert ggraints in the patagial mounHowever, we were struck by the
the technical workshop held at the Internationalifferences between groups of researchers in the
Centre for Birds of Prey at Newent, UK, on-2R detailsof the construction and fitting of harnesses
August 2019, to contribute information orof the same broad type. Hence, the following
attachment methods they had used or knew abapitactical stegby-step guides describe three variants
These were summarised in the series of diagrane$the thoracic-strap harness andreevariants of
showing 12 different attachment types, presentethe leg loop harnessd one version of the patagial
below. We do not know of any widely acceptedhourt.

classification or terminology for attachment Figure B.1 Bows diagrams of12 attachment
designs. Ter ms s uc hloop sdesignsa eedd foa redearch alevides fi@ployed on

harness?o ar e of ten u s\altlresiand Colters.h o d s text s, bu:

12
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Lateral Dorsal Ventral

1. Thoracic (X-strap)

H U

2. Thoracic (X-strap with forward strap)

B Y

3. Thoracic (X-strap with back strap)

U
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Lateral Dorsal Ventral
4. Thoracic (parachute)
‘
5‘5 E
5: Thoracic (breast strap)
6. Thoracic (belt-style strap)

%%
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Lateral Dorsal Ventral
8 Wing loop
8. Wing loop (breast strap)

9. Leg loop

W

7
W
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Lateral Dorsal Ventral
10. Leg mount
—
Q M
{
11. Patagial mount
12. Tail mount

Sy

Figure B.1. Diagrams showing 12 designs of attachments used for research devices depMy#dres andCondors.
16
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Thoracic XStrap Harness. Design antllethod 1

Keith Bildstein, André Both& SergioA. Lambertucci

Tracking devicesnade by the following manufacturengve been fittedising thisharnessing method:
Ornitela Ecotone Microwave Telemetry, Wildlife Computers North Star MadebyTheo Gpscollars
(UK), Wildfind, Cellular Trackingrechnology(CTT) and Vektortek LLC Devices have been fitted using
this harness design and method to the following specieisaA Whitebacked VultureGyps africanus
Lappetfaced Vulture Torgos tracheliotos White-headed VultureTrigonoceps occipitalisEgyptian
Vulture Neophron percnopteryuslooded VulturéNecrosyrtes monachuSape Vulturésyps coprotheres
R¢ppel | 6GypsVuedpelliwhite-rumped VultureGyps bengalensigurkey VultureCathartes
aura, Black VultureCoragyps atratusAndean Condo¥ultur gryphus Striated CaracarBhalcoboenus
australis Martial EaglePolemaetus bellicosu8va h | b e r gHiemaeettavgphleiglLesser Spotted
EagleClanga pomarinaSecretarybirdagittarius serpentariyé\frican Grass Owl'yto capens Lesser
Flamingo Phoencopterus minpr Marabou Stork Leptoptilos crumeniferys Saddlebilled Stork
Ephippiorhynchus senegalens8outhern Ground HornbiBucorvus leadbeateri

Equipment needed 1 Lappetfaced Vulturg 170-190cm
1 AndeanCondors 1560180 cm
I Teflonribborr 11.2mm/ 0 . wide @Gyps  Turkey andBlack Vultures 116130 cm
Lappetfaced and Whiteheaded Vultures,
Andean Condqr 8.4mnmv0 . 3wéde We recommad that measuremerdsetaken before
(Egyptian, HoodedndTurkey Vulturg. the harness is assemblegidl arenot familiar with
1 Leather hub crospad perforated to size. the species The Teflon ribbon is then cut

Alternatively, it can be replaced by a flat knot accordingly.
tied in theTeflon.

i Scissors 1) There are two possible initial preparation
1 Clamp scissors methods, depending on the type of device used.
1 Ringing or normal fencing pliers a) If the device haswo attachment lugs at the

{ Stainless steel clamps front and two at the back

1 Superglue I.  the Teflon ribbon can be cut into two
1 Ruler/Measuring tape equal lengths and attached to the two
1 Neoprene pad front lugs by tying them to eaph lug with

1 Neoprene glue a sturdy knot and then securing the knot

with a stainless steel clamp which is
pressed flat

ii.  dternatively, the ribbon can be threaded
through the two front lugs and then be
knotted at the front of the device with
the knot being secured with a stainless
steel clamp as described above.

b) If the device has one attachment lug at the
front ard two at the back, follow the same
procedure as in point above.Ensure that
the ribbon is at equal lengths before tying
and securing the knot in the front.

The dtachment harness must be prepared in
advance.

Measurements and preparations: Key

stages/steps

The length of Teflorribbonwill depend on the

target species:

1 Hooded Vulture and similagized species
120cm

1 GypsVulturesi varies from 156180cm
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2) Knots can be further secured by stitching these wider parts of the neoprene uridedugs,
through each knot using a needle and Kevlar the pad should fit the outline of the tag closely
thread or éntal floss. Tie a knot in the thread. so that it does not fray or have excess areas of
Start sewing from the top downwards (towards neqrene that the bird can pull at.
the birdds body) so that the Kevlar knot sits
top. Sew five stitches into each knot. Then wralitting the leather-hub
the end thread around the needle three times to
pull into a knot. Cut offthe ends of thread. A leatherhub precut to size through which the

3) Apply superglue to the outward facingTeflonribbon is threaded will enable easier fitting
Kevlar/ribbon knots. This will help to keep theand adjustment of the harness before it is secured to
knot secure and to smooth down the edges. the bird. The leathenub can be cut from suitable

4) If not already fitted to the underside of thesoft leather in advance using a sharp chisel or crafts
device, neoprene padding should be glued to tkeife. Slit lengths should match the width of ravb
device usingneoprene glue to provide a sofused and cut as can be seen irsHFd & 1.2. Each
base which wild.l r e s t lengtm of thenrioborbis thrdadesl thiowgle dpposing r a \
around the tag and cut the padding to filits on the hub. Ensure that the ribbon is flat and
(making sure you include a wider area to paihe there are no kinks/folds along its entire length
the undersides of the lugs and knots). Other thafter threading both ends through the hub.

v “
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Figure 1.1: Teflon ribbon threaded through the slits cut in the soft ledthbr The end facing the camera should
rest on the birdbés sternum when fitt
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Figure 1.2: Teflon ribbon threaded through the slits cut in the soft ledthbr

If material for the manufacture of the leattmerb is  1.4). The head should bieeld firmly from behind
not available, a flat knot can also be tied at theith the thumb and forefinger placed under the
appropriate length of the Teflon ribbon so thées jawbone where it meets the skull on either side to
on the prescribed area on the sternum of the bimgtevent the bird from moving/turning its head and
Care must be taken that both lengths of ribbdsiting the handlers, but allowing the bird to breathe
extending from the front lug/s are of equal lengtfreely and regurgitate ifitwnt s t o. The
once the knot is tied to ensure that the harness fitsould be kept near the edge of the platform on
properly. which the bird is processed so that any regurgitation
can fall on the ground or in a container placed on
Restraint and hooding the ground for this purpose. Regurgitation should
A minimum of wo people (or three for largerbe safely disposed of aftétting and release of the
species as Lappéaced Vulture and Condors)bird.
should be used to restrain and hold the bird during A second person can hold the legs and feet of the
the fitting of the harness, especially when workinlird which should lie on a table on its sternum (or
with larger species. One person shohltud the if there is an extra person, they can hold them
head of the bird with one hd and use the other toseparately). The bird will need to be liftecbab20
manage the wings during fitting (Fid-3). With cm from the table when the harness and leather
larger species onpersonholds the head, anothercrosspad is fitted. This will be easier with two
the wings and the thirthe legs, sahatthe person three individuals holding and handling the bird. A
that will tag the bird is safe and can work well (Figthird/fourth person will be responsible for fitting
20
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the harness and completlng any other procedurredevant protocol/study

N

required by the

Figure. 1.3: Two handlers holding the bird as prescribed after the-beagring has been removed just prior to
the release of the bird. Note the blanket covering the surface that the bird is resting on.
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4

Figure 1.4: Three handlers holding the bird as prescribed for a large specikasCondors (particularly
juvenile males which struggle most of the time). The fourth person tags the bird. Note the knot is located in the
chest, just over the beginning of the kéehoto: Jorgelina Guido).

In order to keep the bird calm while restrained, s ma | | towel can be placed
loose material tube (or a sock with the toes cut offpver it while still allowing for regurgitatiorilhe

can be used to cover the head. A hole in the endesperature should be controlled since the head
needed so that the bird will not choke if itovered may increase the body temperature, in that
regugitates food whilst hooded. Alternatively, acase avi covering it.

-

Figure 1.5: Harness fitted to a Microwave PTT without stainless steel clamps fitted.
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Figure16: Tr acki ng device positioned on the birdbés back
back lug with clamp scissors while the second strap is threaded through the lug on the oppositiessitivice.

Fitting to th e bird 3) Front straps should be run along the two
clavicular depressions on either side of the
1) Pul | the harness over biheddbindok &eadadf evd t v
the straps attached to the front loiglugs 4) The bird should then be lifted at least@
passing either side of the head and with the and theleatherhub positioned on the apex
leatherhub hanging below the neck. In the of the sternum at least3cm from the top
caseyou do use a flat knot instead of the thereof. The straps that extend beyond the
leatherhub, pass the tied Teflon around the leatherhub can then be spread out on either
neck (see Figl 4). side of the bird and the bird can be placed

2) The device should be positioned on the back back on the table.
in the position where it will lie. One of the 5) The straps can then be pulled along either
handlers can place a finger on the device to side of the bird and up onto the back while

keep it in positbn while the straps and making sure that the straps run along the
leatherhub or the flat knot are placed in sides above the thighs onto the back,
position. ensuring that no secondary or tertial

feathers are trapped behind the strap.
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6) Before thestraps are thread through the rear 11)Check the fit of the harness again after the

lugs on the device, thread each strap knots have been tied to the rear lugs to
through a single stainlesseel clamp. ensure that it still is fittingproperly.If not,
7) Then thread the two straps through each of loosen the knots, fpositionthe harness and
the lugs at the back of the device and pull fasten again.
them tight to allow for a comfortable fit. ~ 12)Knots can then be further secured by
Clamp sciss@& can be used to hold the stitching through each knot using a needle
straps together on either side until all and Kevlar thread or dental floss. Tie a knot
adjustments have been made and the device  in the thread. Start sewing from the top
Is positioned properly. downwardstt owar ds the bird
8) Before fastening the straps at the rear, check that the Kevlar knot sits on top. Sew five
the position of the unit on the back to ensure stitches into each knot. Then wrap the end
that it is positioned in theniddle of the thread around the needle three times to pull

back, t hat the str aps infoiaknbtiCotefftloeeras ofthréaeé. b i r d
shoulders are tight enough to prevent the 13)The tip of the straps can then be thread

harness slipping out of the clavicular through the sialesssteel clamp on either
channel on either side, the position of the side and the clamp can be pulled over the
leatherhub on the sternum and that no flight knot before being clamped shut using the
feathers are trapped badithe straps. Also pliers. Ensure that the clamps are flattened
ensure that the are no folds in the Teflon properly and sit properly over the knots to

ri bbon and that it | i epsevehtitham from Qeing taraperedtwitheor b i r
body with no distortion of the body coverts. loosed by thévird.

9) The harness should not be too tifjtting. 14)Cut any remaining length of the Teflon
A good rule of thumb before fastening the ribbon off against either knot at the back
harness is taheck that it allows enough and use Superglue to ensure that any
room for the bird to breathe freely and to exposed end of the ribbon is prevented from

compensate for possible increase in weight fraying.
by making sure that you can fit two fingers  15)Check the harness and device again. Once

under the unit. satisfied you can proceed with other
10)Leaving the clamp scissors in place on procedures such as ringing, collection of
either side at the back, a sturdy knat t& biometric and moult data and collection of

tied securing the straps to each of the lugs at relevant samples before the bird is released.
the back of the harness. Once this has been
done, the clamp scissors can be removed.
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Andye Botha 2015

attached separately to the lugs at the front of the device.
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Figure 1.8: Cellular Tracking GPS fitted to an immature And€amdor. In this instance, thiesflon was
attached to the front of the device with a knot in the middle hole.

*kkkkk
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Thoracic XStrap Harness. Design antllethod 2
Duncan OrfEwing, David Anderso& Ewan Weston.

This method has beesed onGoldenEaglesAquila chrysaetoandWhite-tailed EaglesHaliaeetus
albicilla in Scotand and orGypsvultures in Asia.

Equipment needed:

Ornitela or Microwave Telemeti30g satellite tag
Teflon ribbon 11.2 mmwide( 0 .)4 4 0

Silicone tubingfour pieces 3 mm width, 110mm length
Prepared circular breast templatede froma PVC milk bottle or similar material
Linen thread (Hemline or similar, availalffem Amazon)
Surgical clamps (UK NHS or similar), bulldog clips
Small sharp scissors

Curved needles (availabileem Amazon)
Superglue/leather glue (Bostik)

Neoprene foam material (available on Amazon)
Marker pen

A -—Aa-_a-_a_9_-9_95_-42_-49_-9._-\12-

The stellite tag and harness is largely prepared in advance.
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Figure 2.1 Equipment and materials
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Measurements and preparations: Key stages/steps

1) Take two pieces of Teflomibbon Cut lightly superglued as required.
lengths (forwhite-rumpedVulture- 660 mm for 4) Cutfour pieces ohollow siliconetubing to
the backibbonand 620mm for the frontibbon). 110 mm lengths and cover in talcum powder to
2) For Ornitela or Ncrowave Telemetry80g  help push them into tubular Teflon ribbon.
tags, pass 620nm ribbon through the front Tubing stays in place in tag although does not
attachment lug at the front of the device usingpass through lug and is short enough to leave
clamps to pull through as required. Tie a simpleroom at end with no tubing inbbon to push
loop knot at the centre and over the lug makingthrough breast template and for sewing later at
sure the loose strands are of equal length. Knosternum.
can be lightly superglued as requir@unitelatag 5) Using a thin plastic sheet or other durable
requires attachment of neoprene foam base usingaterial (e.g. UK plastic milk bottles) to make
leather glue (Bostik). The surface area of theround circular discs 56m in diameterCut out
neoprene base should be wide enough to coveeight slits with sharp scissors around the dige (

whole tag including lugs. images below), big enough through which tubular
3) Take 660mm ribbonand pass through the Teflonribboncan be passed.
two attachment lugs at the back of ttevice 6) Fit front two straps through the top two slits

tying aloop knot in each and passiiitboneither  of the template and diagonally across to bottom
under or around the back of the tag, checking thatwo slits soribbors cross in the middle of the
the two strands are of equal length. No sewingtemplate.

needed for these knots, however knot can also be

Figure 2.2 Circular disc
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Figure 2.3 Prepared harness

Restraint and hooding wing feathers are caught up in the harrless,

and thread diagonally through remaining slits on
Using this method, the tag is best fitted by ondemplate. All harnessbbons should now cross at
person holding the vulture upright whilst the the centre of the template at sternum. Ensure that
person holding the birts leaning against a table all ribbors are not twisted. Clamp in place using
or similar. The holder of the bird will have one surgical clamps or bulldog clips. Then preen
hand around the legs of the bird with fingerribbors into place to ensure thalbbors are next
between legs ananother holding the neck below to the skin of the bird. Using clamps to hold
the head of the bird. The breast of the of the birdibbors in place adjustibbors to ensure good fit
should face forward. A falconry hood should beon bird allowing two idex fingers to fit under tag
fitted to keep the bird calm. The other person then back of bird. Ensure that front and babkors
fits the tag. An experienced holder will be able toare each the same length
help move the bird tallow ribbors to be easily 2) When the tag is correctly adjusted take a
passed under wings and manoeuvre the bird intength of linen twine and a curved needle and sew
the right positions for fitting the tag. This work is through the middle of the four ribbons where they
therefore best done by two experiencedcross athe sternum, starting from the top of the

practitioners. ribbons to ensure no knots are on the underside of
the harness and adjacent to the skin of the bird.
Fitting to the bird The presence of the template ensures that you

cannot sew the skin or feathers of the bird. Sew
1) Pass the front two straps attached to theéhrough the midi@ of the four ribbonsb times;
harness over the head of the bird. Ensure tag ithen seal the knot by sewing through it and
placed on upper back of the bird where it shouldinding it on the top side; and then remove the
sit, and adjust template to align with the sternuntlamps. Check all four ribbons are correctly sewn
avoiding the crop. Then bring back two strapstogether. Then carefully cut off the template
over and under wingcarefully ensuring that no using sharp scissors, avoidingtoug the harness.
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3) Check the harness and fit of the tag on the
bird again, by running youingers around
the Teflon loops and putting index fingers
under the tag.Use a small amount of
Superglue to seal the knot on the sternum.

*kkkkk
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Figure 2.5 Securing the

o

harness

Cut the four ends of Teflon ribbon at the
breast template to make them shorter and
then seal each Teflaibbonat theend with

a strip of 5mm of Superglue to prevent
unravelling
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Thoracic XxStrap Harness. Design and Method 3

Volen Arkumarev

This design and method has been used to attach tags to Egyptian Vultures, EurasiaW @iitfesGyps
fulvus Imperial Eagle#\quila heliacaand Whitetailed Eaglesn Bulgaria and Greece

Equipment needed:
Teflonribbort 11.2 mmi 0 . wide @riffon, Cinereouy 8.4mnv 0 . \8ide (Egyptian)
Ornitela deviceMicrowaveTelemetry E-obs andecotone

Scissors

Clamp scissors

Needles (1 mm/1.2 mm)

Needle threader (according to the size of the needle
Curved needle (1 mm/1.2 mm)

Kevlar fishing thread (0.35 mm or 0.30 mm)
Superglue (Loctite glue)

Paint marker pen silver

Ruler

Neoprene pad

Neoprene glue

= =4 4 4 -8 -8 9 -9 -5 -2 -2 -2 -2

Attachment must be prepared in advance. = = — [+ SILVER il

/ Aﬂm/vmow

=

ROUND CONSTRUCTIONIMICRO PITCH BBRAIDED

100m 0.35mm/31.5kg

YHRBEPCATIHO TEYHO ( EKYHAIHO NENMNO

Figure 3.1 Equipment
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Measurements and preparations: Key stages/steps
Need 12Gm length of Teflorribbon
1) There are twanitial preparation methods, depbng on the type of device used:

a) If the device has two attachment lugs at the b) If the device has one attachment lug at the
front and two at the back, cut thbboninto four  front and two at the back, cut the 120 cm ribbon
30 cm lengths. Take one piece of @ Teflon into one 60 cm length and two 30 cm lengths. Tie
ribbon and feed thaibbon through one of the each one of the 30 cm pieces of ribbon to one of
attachment lugs just enough to tie both ends intdhe backattachment lugs as above. With the
a knot. Tie a simple knot to secure the ribbon,longer 60cm Teflon ribborfged this through the
leaving one end long. Repeat this, tying eachsingle attachment lug at the front of the device
piece of ribbon to an attachment lug. and pull this half the way through. Check that the

lengths are equal and tie in a simple knot.

Figure 3.2 Feeding ribbon into the device.
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Figure 3.3 Tying the ribbon

Figure 3.4: Knots on ribbon.
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2) Stitch through each knot using a needle andof the Kevlar knot. Then wrap the end thread
the Kevlar thread (a needle threader can be usefudround the needle e times to pull into a knot.
here). Tie a knot in the thread. Start sewing fromCut off the ends of thread.
the top downwards (tow#attreeluggededevice is bedidgsuset, onty wwp s «
that theKevlar knot sits on top. Sew three or four stitches are needed in the knot tied in the front lug
stitches into each knot. The end of the Teflonwith the 60cm length of ribbon. This is because
ribbon should be frayed and slightly unravelled. when fully attached there will be no loosalsrof
Incorporate the frayed ribbon into the last stitchribbon at this lug.

3) Apply superglue to the outward facing the numbers.

Kevlar/ribbon knots. This will help to keep the 5) On the underside of the device, use
knot secure and to smooth down the edges. neoprene padding. Draw around the tag and cut

4) Along each length of ribbon add scale the padding to fit (making sure yaaclude a
marks using a ruler and a silver pammarker pen. wider area to pad the undersides of the lugs and
From 15cm from the device, make marks mhbn knots). Other than these wider parts of the
apart.Number the lines on the ribbon. This will neoprene under the lugs, the pad should fit the
allow you to calculate how much ribbon makes upoutline of the tag closely so that it does not fray
each strap of the harness and to ensure that thar have excess areas of neoprene that the bird can
straps are of equal length. Write on same sides spull at. Use neoprene glue to attach the pad to the
that when attachinthedevice to the bird you can bottom of the device.
check that you have an even fit by matching up

ﬁ e ' =
TR L

[ f.:»} '/))“

< l. O

Figure 3.5 Marking the ribbon.
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Figure 3.6: The prepared harness.

Restraint and hooding Numbers from the top two straps and the bottom
two straps should match up (e.g. two 4s at the top,
In order to keep the bird calm while restrained,t&o 6s at bottom). It is helpful to stand the bird on
loose material tube (or a sock with the toes cut oitf§ feet (hough still restrained) whilst assessing the
can be used to cover the head. A hole in the enditis
needed so that the bird will not choke if it3) Make sure the ribbons meet on the sternum
regurgitates food whilst hooded. andnot over the crop. Adjust the feathering so that
At this stage an additional person is neededtle straps are not forcing it from its natural position.
hold the bird whilst the tag is being attached. It is4) Assess the fit of the harness by putting two
recommended that the bird is held breastgers @t ween the tag and t
downwards as much as possible, though angling #fwuld be possible to move the fingers but without
bird upwards will be necessawhen making the there being a gap. It is better to leave the fit a little

final attachment at the sternum. bit loose, in case the bird gains weight/grows, rather
than having it too tight.
Fitting to the bird 5) When satisfied, put a piece of card or cloth

under the point where the ribbons join at the
1) The deviceould be positioned on the backternum to protect the bird. Then stitch the four
in the approximate position where it will lie. Frontibbons together with Kevlar thread using the
straps can be fed around shoulders and back stapsr ved needl e. Sew toward
fed under the wings like a backpack. all knots will be m the side of the harness away
2) The four straps then meet on the sternunom the body. Stitch in each corner of the square
and can be held in place using the clamp scissevhere the ribbons meet, then remove the clamp. Cut
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off the loose ends of ribbon, then stitch two or thréee last stitch of the Kevlar knot. Superglue the
times in the centre of the square. The end of thetward facing knots and the ribbon ends to achieve
Teflon ribbon shold be frayed and slightlya smooth finish.

unravelled. Then incorporate the frayed ribbon into

Figure 3.7: Assessing the fit

*kkkkk
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Leg loop Harness. Design and Method 4
Olivier Duriez

This design is a development of a method first used to attached VHF radio tags to small passerines
(Rappole& Tipton 199). It has been deployexliccesfully on the following speciesarge vulturesand
condors(Gyps Aegypius Gypaetus Vultur), small vultures Neophron, Necrosyrtgseagles Aquila,
Haliaeetu3, kitesandhawks Milvus, Parabutedy kestrels and falcong-&lco naumanni, F. peregrinys

species from other familieKittiwake Rissa tridactyla EurasianWoodcockScolopax rusticolarollers
Coraciasgarrulus choughsPyrrhocoraxgraculus RavenCorvus coraxgrouse and ptarmigdragopus

spp). The desigrwas found to be unsuitable for Ospfgndion haliaetusnd pelican®elicanusspp.

Equipment needed:
1 Teflonribbon 11.2 mnmi 0 . wide or 8.4 mn0.33bwide. Length 1.2m for large vultures, 0.6
for Egyptian Wltures or Golden Eagles.
i Scissors
1 Clampscissors or crocodile pliers

There are two alternative attachment methods:
1) Light nonelastic harness
1 Superglue (Loctite glue)

2) Elastic harness
1 Siliconetube (Versilic THT 3nm diameter)https://tinyurl.com/y4l6sfas
i Cable threader or soft needle
1 2-4 earclis, double 57 mm: https://tinyurl.com/y2kypxn9
1 A set of pliers: rintng pliers, flat pliers, pincer

Fig. .1: Equipment.
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Measurements andpreparations: Key stages/steps

1) Non-elastic harness

Use thisoption when the Teflomibbonis narrow (<0.8 mm), when weight must be reduced, and when
t a dugssre narrow (<3 mm)

Tip: cut the Teflorribbon diagonaly instead of squarat theends (seebelow) this helpsto insert the
Teflon induo the tagobs

- .

2) Elastic harness

The goal is to increase elasticity of the Tefldrbon by inserting asiliconetube inside. Note that this

increases the weight of the harnsbghtly and requireslargelug on the tag.

There are two options iasert the tube:
a) Usea cable threadeugedfor electrial wires). This onlyworks forthelarge 11.2 mmibbon
b) Usea soft needle attached to thidconetube by a threadhich allowsyouto slowly pull the
siliconeinside theribbon

F— — A

silicon thread soft needle

Teflon tape

Figure 4.2 Needle and silicone tubing.
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Figure 4.3: Pulling the tube through the ribbon

Tip: cut the Teflorribbon diagonaly, instead of squarat theends:. this helps to hold the Teflon while
inserting thesiliconet ube, and al so hel ps tlmgsi nsert the Tef

Once inserted, cut thraliconebut leave 5 cm to stick out of the Teflon. Then pull on each side of
the Teflon to create elasticity

Before fitting the tag to the bird, it is necessary to attach the Teflon thread to part of the tag.
Important: the two ribbons must have exactly the same length on each side of ihe daghat, you can
makeoneor two knots or attach an earclipine mi ddl e of the thread and
it.

If the tag has external antennagsieasier to attach the ribbon at the+&rad of the tag (below the
antennas). If the tag has no external antennas, you can attach the tag ateeapbtife tag. If your tag
has one central lug, thennitaybe simpler to attach the ribbon at this end.
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Figur 4.4: Knots n the evic Figure 4.5: Prepared harness
Restraint and hooding Important check that each thread remains in the

spacebetween the knee and the botlgave space
For a large vulture, at leasto people are needed, for fingers to pass below the tag.
threebeingpreferable. Ong@erson holds the head
neck and the body around the wingse person
holds the legs iran exterded positionand spread Securing the harness: norelastic
apartand ongoersorfits the tag

5) After thread length adjustment (step 3), make a
Fitting to the bird double knot with both threads

a)put glue on the knot and make a third knot

1) Put the tag on birdo6s b anadp, toglue all knots together
2) Pass one end around the knee of one leg, and b) sew the knot with linen (flax) thread.

back again towards t B)eCuttherendathingphrsc k; i nsert
3) taglug and secure it with clamp scissors. Rep&at Final check of harnediting around the legs
with the second thread around the other leg. This is veryimportant

4) Adjust the fit by pulling on both rions,
making sure that both threads have the same
lengththereby ensuringhat the tag will be at
the centre of the back.
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Figure 4.7
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Note that for small species,g. falconsthe leg 4) After thread length adjustment (step 3), re
loops can be préxed into the lugs and threadthe free end of théhread into the
maintained by knots (not glued). Then aft#ng earclips.

aroundthe legs (steps-3), the adjustment can be 5) Secure the earclips with pincers is
quicker preferable to make the earclip rounded to

prevent injuriesTo do that, uséwo pincers

to bend the earclip, then make it round with
ringing plierswith holes.

Cut the remaining parts.

Final check of harnesBtting around the
legs This is veryimportant.

Securing the harness: elastic 6)

Before inserting the threads into the lugs (step 2),
insertoneor two earclips into each thread.

Figure 4.8 Rounded earclip

A quick harness method for doing of the tags (to charge batteries and download
experiments with falconry birds data) without ctanging the harnes$he harness

A similar legloop harness can be used to attach can be adjusted fit several birds by leaving the
an aluminium plate, covered withelcro, where rearend with an electric wire twisted around the
t h e underpidesicovered with the opposite threads. Then the harness can be quickly
Velcro. This allows multiple attaetietaciments removed by uriwisting the electric wire.

42



Vulture News 78a A guide for attaching devices to vultures and condors August 2020

Figure 4.9 Harness with/elcro.

kkkkkk

43



Vulture News 78a A guide for attaching devices to vultures and condors August 2020

Leg loop Harness. Design and Method 5
SonjaKruger
This method has beesedsuccessfullyon Bearded Vulture&ypaetus barbatus South Africa and

Europe and on Cape Vultures in South Afridbaniel Hegglin is acknowledged his role in thg loop
harnesglesign and method.

Figure 5.0. Adult Bearded Vulture witisatellite GPSransmitter

Materials and Equipment needed: 1 Superglue
1 Transmitter (have used Microwave,
9 Tubular Teflon ribbon6.4 mmwide NorthStar)
(0.2% pnd8.4 mmwide (0.3 Juse one T Neoprene pad and glue (if not supplied by
or both) manufacturer of transmitter)

1 Siliconecordi 2 mm thick, or clothing § Thin sewing needle and cotton thread
elastici 5 mm wide 1 Surgicalclamps

' Heatshrink tubing f Long thin piece of metal/copper wire

I Two-ear clamps #5 / #7 (can also use cable ¢ Scissors
ties) T Pliers

i Elastic thread (white)

1 Medical tape &cellotape Attachment must be prepared in advance.

1 Powder
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Figure 5.1 Equipment
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Measurements and preparations: Key

stages/steps The measurements below are for Bearded Vudture
(41 6 kg) for a larger bird use approximately 10 cm
The |l eg | oop har ness e smorantdfobasmates ird uséil® enpless d a b | e ¢
These harnesses have been used successfully orl) Cut a 120 cm piece of the narrow
numerous Bearded Vultures, some even lasting (0.2%0) Teflon, 115 cm piece of the
more thanlO years on the bird. The expandable wider (0.33) Teflon and 120 m of the
version provides additional elasticity (the Teflon siliconecord/elastiqFig 5.2) kg. You
provides some elasticity) for comfort and to date no can either use both Teflon ribbon sizes
evidence of chaffing, as a result of the additional for extra strength (see below) or just
bunched up material, has been found. one. Use the wider ongeven 0.44) for
larger birds.
For the expandable veosi; usesilicone cord (2 2) Thread the elastic or cord through the
mm diameter) which is highly durable, or clothing narrow Teflon using a piece wire (Fig
elastic (5 mm wide) that is easily obtainable and 5.3).

easy to work withFor the norexpandable version
(usal successfully on Cape Vulturesave out the
step that involves the cord elastic.

EEREEE S DR e,

/|
LTI I H ‘\H H\\H‘MH\ ‘H\‘ ”‘ Wil ”,”H

9110 M 112 113 114“115 116 117 11* 7o 121 122 123 124'125 126

Figure 5.2 Figure 5.3

3) Place Cellotape around the ends of the 5) Tape the wider Teflon ribbon to the
Teflon ribbon to prevent fraying whilst you are narrower one with medical tape to prevent the
working (Fig 5.4) narrow piece from disappearing into the wider

4) Thread the narrowreflon ribbon through one(Fig 5.5)
the wider Teflon ribbon, using the wire if
necessaryFig 5.4)

Figure 5.4 Figure 5.5
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6) Using the elastic thread (white is easier t05.6). Cut off the endsHig 5.7. From now on the
see than black), tie off a 1 cm section to secure thelastic cord in the narrower Teflon both of which
elastic and Teflon ribbon and ensure that none ofire in the wider Teflon will be referred to as
the individual pieces move when you thread themharness material.
into thelugs of the transmitter. Knots can be made
on altenating sides of the ribbon for 1 crhig

T TR A \/ /
o] ‘b‘ 1\
: .

Figure 5.6 Figure 5.7

T A T

7) Your harness material should now be approximately 80 cm(figds.8)and 100 cm long at full
stretch(Fig 5.9)

79 80

| |
on
v

Figure 5.8 Figure 5.9.

8) Thread the harness through thgs at the back of the transmitigrig 5.10) Use the ends of the
elastic thread for this or treargicalclamps(Fig 5.11)

. Y 23

Figure 5.10 Figure 5.11

9) Create a weak link to thread through the mm (Fig 5.13 enough tothread the harness
front attachment points of the transmitter. Themat er i al t hrough). The
weak link is to ensuréhat the harness will drop will depend on the number and position of stiches.
off after some timeCreate a weak link by cutting Use cotton for sewing the weak linttental floss
a piece of narrow Teflon ribbon, that when sewnis too durable and will last >10 years. Even cotton
together as a loog-{g 5.12, will fit through the  will last >8 years. Adding Supdtg to the stiches
front lug and extend on either side by abou85 will increase durability of the thread.
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PTIARTO VRN

Figure 5.12 Figure 5.13

10) To secure the harness on the back end of theliers will allow you to crimp the ears of th&o-
transmitter, cut a piece of heat shrink tubingear clamp. Note, plastic cable ties (easily
(black plasticjust longer then the length ofveo- obtainable and as durable?) may be used instead
ear clamp (or two clamps to make it more secure)of clamps, but be sure toveno sharp edges that
Thread the heat shrink tubing on the harnessan injure the birdhence flat metal clamps are
material and ttead the clamp over this. Use pliers preferablgFig 5.15)
to flatten/tighten the clamfFig 5.14) Ringing

Figure 5.14 Figure 5.15

11) Place another piece of heat shrink tubing on Once the harness has been adjusted on the bird
each end of the harness material and insert one @nd the clamps tightened, the end that has been
two clamps on this. The heat shrink tubing threaded through can be cut of&uperglue can
protects the Teflon from being cut by the clamp. be placed on the cut end to sfogying; care must
Thread the ends of the harness material througlbe take not to get glue on the feadts d the bird.
the weak link loopprepared in Pand then back Place a piece of paper underneath when gluing.
onto itself and insert the end into the heat shrinkPowder can be placed on the glue to dry it
tubing and clamgFig 5.16) Do not close these quicker.
clamps this is the end that will be adjusted once Depending on the type of attachment the
on the birdand the clamps will be tightened after transmitter has, it may not be possible to thread
final adjustments haveeen made (see below). the harness material through thegs on the
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transmitter. In this instance, you may need two 12) The harness is now ready for fittingnsure
weak links (front and back) and two pieces of thethat it has been tested before fitting to a bird.
harness material to thread through lihgs of the ~ Make sure solar panels are fully charged before
transmitter, one at the front of the transmitter andfitting. Keep the magnet ofif the transmitter is
one at the backdeally and if the attachments are activated by removing a magneitil the bird is
wide enough, you should be able to thread theready to be released.

entire length through both ends (see 12).

Figure 5.16

13) If elastic was usedhen the elasticity of the harness is as depictédgs 5.1720.
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Figures5.17-20
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14)Make sure your contact details are on theoverlap) if the transmitter did not come complete
transmitter(Fig 5.21) with a pad

15) Make sure a neoprene pad has been glued to
the bottom of the transmitter (with a bit of

| 4

nd cong
4278381 9YPaotug gy
8774122 “R2nwild|ite com

. 2. re
. 434_000,_4’;:;3"’ offer

Figure 5.21

Restraint and hooding adjustments are madéhe bird can be held on the
ground or on someoneods
At this stagean additional person is needed to holdanoeuvre the harness on.
the bird whilst the tag is being attachedt is In order to keep the bird calm while
recommended that the bird is held breasstrained, a loose material tube (or a sock with the
downwards with legs retractedri§ 5.29. When toes cut off Fig 5.22) can be used to cover the head.
fitment is completed and the clamps have not y&tole in the end is needed so that the bird will not
been tightened, both legs sid be stretchedchoke if it regurgitates food whilst hooded.
backward (or the bird made to stand) before final
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Figure 5.22

Fitting to the bird
1) The two leg loops can be stretched over théower back in the approximate positiorhere it
leg one at a timeHg 5.29 until the material will lie. Run a finger along the harness material to
settles nicely in the leg joint on either sidagl ensure that it lies smoothly in the leg joint and that
5.25. The device should be positioned on the  no feathers are obstructed.

Figure 5.23
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