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ABSTRACT

The Bearded Vulture Gypaetus barbatus hasm experienced a

gsubstantial decrease in range in southernm Africa during this
century. The present population, naumbering about 200 palrs,
is confined mainly to the highlands of Lesotho and the Natal
Drakensberg. In these areas the birds breed successfully
{about 0,9 young/palr/year) and non=-adult birds constitute
about 36X of the total populatiom.

The food supply was found not to be responsible for the
decline of Bearded Vultures on commerclial farming areas in
South Africa. The use of polisons by farmers for the control
of mammallan predators 1s considered to be the most lmaportant
factor Jleadimng to the extinction of Bearded Vulcures and
other scavenging specles on farmlands.

Adult Bearded Vultures forage over an area of about
4000 km?, but were recorded up to 75 km from the nest. They
feed exclusively on carrion, at least 75X of which is derived
from domestic animals. Present conservation areas are not
large enough teo contaln the entire ranges of any pairs of
these birds or to supply sufficient food to support a wiable
population throughout the year. The birds therefore have to

forage over commerclal farmlands in South Africa and communal

areas In Lewsotho.

Thia study, designed to be as broad=based as possible,
covers in detall the following aspects of Bearded Vulture
blologyj age related characteristics, home range and
movements, feedling ecology, breeding bilology, behaviour away
from the nest, energetics, disteibution, Btatus and
population dynamice and their conservation. In canclusion,

recommendations on the management and monitorlng of the

population are offered.
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Bearded Vulture mmrqh in the  Navorsing o
Natal and Lesotho Drakensberg  die Dralien sherge va n Lesotho
by Christopher J. Brown ]  deu pher J o




Background

Lintil recently, it wal wohiely belleved
that only X pairs of Bearded Vuliures
il sarvived in the mouniain mail
of the Matal and Levotho Drakens-
berg Coupled with rhedr degmatic
range  reduction, the  continued
survival of the Bearded Vuliure gave
coeservationists considerable cause
for concern. As & resull, the Wildlile
Society funded the building of a
feeding staticn in the Giant's Castle
Game Reserve n 967, with the Maial
Parks Board undertaking 1o provide
affal and bones on a weekly basis
The faci thal the largest breeding
population of Bearded Vuliures
discovered 1o date is in the Glants

Amphiihes
"Berg; typieal Bearded Vulture habiial,

brit. Basalt eBils ol ihe high Berg and windstone lills of the litle

Agtergrond

Tat onlangs is dit algemesn
aanvaar dal daar nog net X0
brogsipare lammergeyers in die
bergmassief van die Drakensherg i
Matal en Lewotho voorkom. Tesame
met die dramatiese verkleining in
hulle verspreidingsgebled, besorg
die voorigesette vooribestaan van
die lammergever natuurbewasrders
eindefose hoofbrekens, Dazrom
het die Natuurlewevereniging in
1967 die fondse verskal vir die
dazrstelling van "n voerstasie in die
Cilant’s  Castle-wildiuin en die
Matale Parkeraad het ondermesm
om weekliks aival en bene e
wertkal, Die feit dar die grooisie

Cagtle area attests 1o the succes of  Amiileater Risalikranse mﬂWmMnum lammergeyerbroeibevolking 1ot op
the feeding scheme. In addition, a  die voetheuweli wal tiplese Lim lal hede waargeneem, juis in die
research project o investigate the Giant's Castlegebied voorkom,

biology and status of the Bearded getuig van dee sukses van die
Volture in sowthern Africa wan SRR me:lrma Verder is 'n navorsings-
promoted by the Natal Parks Boand | e, projek cor die Bologie en status

and the Wildlife Sochety, being | B e ,-’ wan die lammergeyer in Suider-
funded abo by the University of L = N —‘F-:;(\ r' Alrika in Februarie 1980 deur die
Matal/Natal Parks Board Research \ /

Fund, the 5.A. Mature Foundation \

and the CS5LR. Resparch ©om-

r . Matalie Parkeraad en Mabowr-
| /“3‘ J  lewevereniging van stapel gestuur

! L™~ / en die veldwerk iy In Maan 1983

menced n February 1980 and o] - algehandel. Die Universiteit van
fisldwork was compleded by March '.f Matsl/Naralse Parkerasd Navor-
1981, Some of the resuhs of this work y v ungsionds, die 5A Natuurstigting
arie presended 0 this booklet | I en die WNNE hel die nodige

The past and present dtribursm | the Be srded ¥ islbire i wmsthesn Abr s m.“?.'-‘."a.“""f ;;‘"ddf:

Vgt on buidige verpaviding van die Lmansergeyer in Suider- Aleka hirdie bockie weergegee.



Research Procedure

Bearded Yuliures were capiured by
cannon netting and by padded-jaw
gin traps, A week's frapping resulted
on average in the capture of one
Bearded Vuliuee, A total of 23
Bearded Yultures were caught,
repsured, marked and then re-
leased. All birds were marked with a
numbered metal ring and coloured
plastic rings, with wing “windows"
{or idemification in flight and five
bircks were equipped with small radio
transmitters. The birds' movements
and home range sdzes wens obiained
by resighting miarked birds and by
tracking birds fited wih radio:, both
frem thee ground and from an
aircrafl. The life of the transminers
was about 12 months, and from the
air, ranges of over Wdkm were
obtained, Ower 6060 howrs were spent
at  Bearded Yuliure nest sites
chtaining information an all aspects
of thelr breeding hiology, Their diet
was ohelermi by colleciing and
identifying prey remains from
ossuaries (bone diogpping sites) and
from below nest sites. Finally, 6000
fquestonnaires wore sent to farmers
in sputhemn Africa within the range
H the Bearded Vulture, requesting
information on their sightings of
these birds, their use of poisons and
their attitudes towards Bearded
Vultures, A wery positive response
wis obtaimed and it says much for e
erlighiened attitudes of the Matal
farming communley thal net one

Thiee canmong (insel) are attached 1o a large net, one side of which is pegged
b the ground and the other side b lolded back on isell. Food & placed in

front of the net to attract the yultures. Once the requined species is feeding on
the ground the cannons are lired electronically, igniting a charge of
punpowder in each cannon. The projectiles fined by the cannans carry the nei
up and over the leeding birds.

Dirie kannonne (inlas] word vasgemask aan *n grood nel waarvan die cenkant
aan die grond vasgepen B en die ander drie kante be Vivedbiel wird
voor die net neergesit om die aasvoels te lok. Sodra die gewenste sposic op
die grond kom sit en veeel, woud die kannonne elekiries algevuur en "n lading

krull word in elbe bannon ontbrand. Dée projekiiele wat deur die kannonne
aslgevimm word, fig die net op en oor die veetende voils,

Padded-jow gin iraps were succestully used for capluring Besrded Yubures,
The metal teeth were ground off, the spring was weakened and ihe Jass were
with musin doth. The trap was attached 1o & peg in the ground by 3
h of speargun elastic. A simllar padded-jaw gin irap is very efleciive for
irapping jackals
Slagysters met opgestopte klemme s suksesvol sangewend vir die vang van
lammmergeyers. Die metaalande is aigovyl, die veer s verslap en die kiemme i
opgestop met moeseliendock. Dhe sligysier is mel n ok pylgeweerek aan
‘n pen in die grond vasgeheg. Jakkabe word netso subisesvol mel dié slagyster
Revang,

Mavorangsprosedune

Die lammergeyers s gevang mel
behulp van kannonnetie en slagys-
ters met opgestopte  kbemme, 'n
Week se vangs het gemiddeld ean
lammergeyer opgelewer, Alesaam
23 lammergeyers is gevang, die mates
is peneam, en die vodls is pemerk en
weer wiygelaat. Alle voéls is met
genpmmerde  metaalrings en ge-
kleurde plastiekringe gemerk.
“Wensers” s in die vietke geknip
sondad die vodls in viug uitgeken kon
word, Wyl voéls is ioegerus met klein
radiosenderijies. Die woils se
bewegings en die grootte van hulle
uisgeblede & vasgesiel deur
waadmeming van gemerkte voels en
opsporing  van  vodls  owal mel
radiosenders toegerus is beide van
die grand al en met behalp van 'n
vliegtuig. Die senders het "n
leweersdiuur van sowd 12 maandie
gehad en vanuit die lug is die voéls se
bewegings oor afstande van mecr as
00 km wasrgeneem. Meer as G600
uur is by lamimergeyernesie deunge-
bring en inligting is oor alle aspekie
van die vodls se brosigewoonies
ingewin, Hulle dieet is vasgesiel deur
dhie versameling en identifisering van
prodiresie by ossusriums (plekke
waar bene laat val word) en ander
meste, Ten sdotte is 6000 vraelysie
witgestuur na boere in die lammer-
peyervenpreidingsgebiod in Suider-
Afrika, waarin inligting versoek s
sangasndde die boere se gebruik van
gifstowwe &n hulle bowding réenoor



Earmmer whao reposted the pressnice ol
Bearded Vullures on his'her e
comsadered this bird a threat to their

farming programme in any way!

The Bird

Bearded Vultures are mouniain
wpeciabnt, lound in many of the
mountain ranges of the Old Workd
Thee Adrican race ocourns n southermn
Afrca, Eavt Adrica and Frhiopia, while
the Morth Advican and Furatian races
ocrur in the Atln mounting, the
Pyrenesi, lormerly in the Alps, and
acroms 1o the Himalsys

Bearded Vuburs sre large binds,
weighing about 55kg. with a
wingspan of about 25m; the wings
are long and faidy namrow [=high
anpect raiko). The il & kg (50 om)
and diamond-shaped. Compased
with the weight of the bid, the
cormbined wing and il area & very
large, giving 0 a favossrable wing
Ioading (ratio of wesighi towing area).
Thds slbows the Begrded Valiure 1ok
Largely free of thermah, and with it
high awpect satio W ik able o
wpecalive n o using slope i, a
phenomenon  which rescln from
moving air siriking & hillside amd
being horoed up. These factors make
it possible for the Bearded Vuliwre 1o
Pl & First ke mest Basipa rescimaetase e

“Windorws” widte oul o the wing beathen loe dentifi ation of bivds in iSght
The positicn of the window was difierent los each bird so thal ndividusk
ool e revognised. Thesr windows were visibbe bor distamors of up o 2 km

wsingg 8 < binooslars. In sosring and Ity vac b the Be arded Vodture,
cutting of windows in the wings has efiect on their flying ability.

Woareters” i in die vlethvere gebndp sndat die ver ks in vlsg geide ntificees bon
word. Die poisse van elke voel e vermier was uniek sodsi individuele vorh
nltgeken kot word, Met bebalp van B -serkybon was hivedie vensiern 1ol op
‘m aistand van Ikm sighaar. Die vensien in die vlerk hei min slick op die
s w3 vowrk wal esmeel st die lsmmersese e .

1

die lammergeyers. Die boere by
bale posited reageer, wat getusg van
die verligie benadering van die
Matahe boeregemeenskap, Geen-
een van die boere wat die
teenwoordigheid van ammergeyers
op hul plawe aangemeld hei, het die
vl & 'n bedveiging v hulle
boerderyprogramme beskou nie.

e wrel

Lammergeyers & bergbewoners by
uitmemendghend en word sangetref in
baée van die bergreekse van die Cu
Wereld Dhe Afrkaras kom woor in
Susicer-Adrika, Dos-Afrika en Ethiopss,
terwyl die Moond-Afrikazne en
Furssese rase voorkom in die
Aflgsgpebergies, dee Pirenee, woor-
hesn in die Alpe, on in dee Himalajan

Lamimssrpeyers & groot voeds; hulls
weeg iowat 5.5 kg en het ‘nvierdkapan
van woeeegl 25 m; die vierke i lank en
recelit smal fhod spekverbouding]
Die sert ia lank [S0cm) en
dizmanivormig. In vergelyuing med
b wid we gevng, mi-thee geamentilie
opperslak van dee vierke en sen haee
grool, wal de woil 0 W
visihbelyding goe iver wan
gewig 1ol vierkoppendalie), Cevoly-
bk & de Emmeigeyer 0 0 groot
mate oralhankll van wem bug-
drome, en mel &y hok spelver
houding kan hy slh enige op-
waartse lugsinme benul. Hiendie
takior siel die lammergeyer In das
o wroepoggend te vlieg, wand by
Bt e b owen wer @b akiies smianm



awailing suftzbée thermah 2 are
many pother vultune species

The appearance of the Besrded
Vulture & wnlike dat ol a ypical
vulture. The head i wel featheted
and bearded; a black matk sdorm
the side of the face and the eye i
surrounded by a blood red wiersl
ring,. In yourg binds the scheral nog s
opacgue, the isdlark brown, and
the feathers of the breag and belly
are mattled beown, In adul birde,
the wndedparts are a fich rdow
codour, This comes about by the beirdi
acquiring a coating ol lron oukde
[rmi} on e foathers, which =«
obtained quite paisively from their
everyday contact with rocks rich in
this compound, The microdtruciure
ol the feathers s conducive 1o the
adhesion of lran; birds kept In
captnity have purs while underparie
fron axide is ako preser on 'rnunf
birds, bui becouwss ol their das
coloured feathar pigmen, b not so
wishde

Bearded Vultures alio go by the
rame ol “Lammengeier” (in Afiksans
—  Lammergeyer), but due o
confusion with the Alrikzam

Lamwrersanged (given W0 any bbed
ol prey ithought 1o kill small
Eweuock! ) and the resading uejusel-
fiedd persecution, the name has been
afficially changed 10 Beanded
Vislture

Mol sl thi timc bing e Irom the grond. Comtinasgas dasn to dank

Ilh' h-rﬂr-dﬁpd Oronderbs od e maonskereyg
ol sononder hel i verdhal oor die  daghiles
Whnﬁwﬂ

Becawe of the rogged beoain and e Lege sea covered by Bearded

Wislheres, risfio were somelimes bl o wscken on the ground. The
sl Parks girerall wan then wed bo locabe snd irack ihae birds.

As grvolg wan die terrein on e groal aldande wal die
lammergryers slke, hel die op die gromnd s idiv radsreine
verkoor. Die Yatahe Parker E"hd'l, lan g ik v idie vork vanui

lugstrome soos die meese ander
a-ls-'mialn.pr.-llﬁ fibe

'n Lammergeyer vk anders a3 'n
tipiese aasvodl. Die kop i -ml VT BT
het ook kenvere; daar I8 'n swan
masker oor die kante van die gesi
en die oog B omring met 'n
biodrood ronde iklara, l!'rlungvunh
Is die shleraring onduldelik, die kop
i donkerbwuin en die bors- en
maagvere i spikkelbruin, By
volwate woith & die maag n oryk
poiberain  kleur, wal veroorsask
word deurdst die vodls ‘n lage
yulerokibid [foe) op hulle vore kry as
gevoly van hulle deaghkse bomiak
il fotse wal ryk W aan ysieroksied
D mikrostruktuur van die vere dra
dasrtoe by dai die roes daacaan
vamit. Voils i aanhouding het 'n
ipprwat ondedie. jong voPlk het
ook yueroked aan bulle vere, maar
i gevolg van die donkerder
weErpigment B die ol ne s
oyprilgaelih, b

e Afrdksasnse benaming “lam-

“lammervanges”, wal aan enage voel
wal kleirven vang toogeben s e
Wit nlp,.lnh ol onregverdige

i lei. Die Engelse benaming
‘htilltilﬁd wulture™ s olfmies! in
gebruik geneem



Breeding and Home Range

Boaided Yuliwies are cliff nesters, ihe
pairy belng @iy evenly spaced out
On ihe Drakensberg escarpment,
M Are O average 6.5 m apar and
are usually bl in @ small cave or
pothole two thinds of e way up a
large clifi The nest may be 3 wery
rgE SifuCture, sndd old ety of oees
2m in height are not wroommon
The nesd B bull of branches anad
teegn, Frodea specsss Deing Coim-
eroenly used, and thickly Bned wik
wiosl, haiw and even odd wcks and
ragy. The breeding season com-
mmience i May, with nes buddmg or
repair carmied out mainky by the
male. The eggs (usually neo, though
one-egg cluiches have been e
corded) are lakd in June and hatch
abowt 57 days larer. The liest chick io
hatch, wsually three 1o five days
before the second, survives ar the
younger chick’s expenie. Litlle
sibling aggression takes place, bui
ithe first chick i physically more
developed and B able 1o outhey ity
silalingz, which recedves littls food and
steathly fades away, The surviving
riestfing remmains i the rest for shout
110 davs. durt"g the fiwat 4 of which
i b chosely beonded. Food i hrowghi
b thee young wuliiure (or 5 furthes e
rcnihes sher i Temd Teghil, curng
||,-'F||r_+1 e i werduses [arihed andd
Badthes fooem e Ml undel 60
acoompanies i pafents  when
Ervramane WP 1l acdiah Baivods baegin

A irmenslimr Brsrded ¥ ultunr . The hesd iodark brown and the Lrgthen ol The

wnrstbrrparty are ot boown

‘n Dnslmane lsmmergryre. D bop & donkerbrgbn en dis vee o die

anche st b sl b leudn,

Wikd aduli Bearded Woltures haws

the adhesion ol ran oukde [nsd) o
the Erathen

Wilde wolwnsr lenmoigeywin
andeihand B roothrrin o peeokt s
dis wilrokiled [roev]) wal aan die

Capilve sduli Bearded Vualbiwres
wihag b b ned ¢ ome Bvio Dot with
broe-rich ol and rocky have pure
whle skt

Wik gier Lo greers im0 asnhoo-
i, sl i e puderrybor krame i
aniishing kem nie pe onaberk snie 5

Broei en tulsgebiede

Lismeriergeyer mank nes teen kranse
en die brospare  word  redelik
ewittrilig vorsprel. Cp die Drakens-
bergue esharp |s die neste gemiddeld
sl B5km wit mekaar en ge-
wionlik gebssu in "n klein grotjie of
holte wowal teee derdes van die
hoogte teen die krams op, Die mes s
womd n hale Hrn:_'-:nrh;nmlfuhsi-e_tﬂm
FiEhe vl meeT 34 twee meter hoog is
me ongewoon nbe Die mes wond
EElneU van ke en haryge en Frohes -
ypeui, wiortd veral hiervoor gebnsh
Dee med word wigevoss metl wol,
buare en el ou whie en Lippe Dee
broehpisoen begin in MMei met die
bou of herstel van neste dewn dhie
mgnlike woil Die eiers (gewoonki
hwee, maar brosissls van n enkele
eier i al wazngeneem) word i Jumie
gel® en broei sowat 57 dae laler ui
Dig eerste kuiken, wal gewoonbik
drig ot vy dae voor die (wesds
kuiken withroei, ooreef ten koste
van die fjonger kuiken. Die hulkend s
nse dan esibel nle, mdar de
Suiken

earste in Theiek bater
orbwikkel Bn kan vinniger oot as die
kleintie, wat dan minder ko

ontvang en pestadiglk  wegkwyn
Die porewende klébnijie bly sowsl
10 dae in die nes. Gedurenide die
eerile veerig dae word by doegls
opgepas. Kos word sangedra 101
rwes maandes na de jong vl e
cerue viug, Gedurende hierdse tyd
wiang by it al verder &n wirder van



young bird hae o become in-
dependend, and joins up with other
young Besrded Vuhures, lorming
gioups of wo or three, of joining
loraging Cape Vultures

Although Bearded Viulture pairs
are fairdy evenly dispered, they do
rot defend Large territones. The only
area actively delended i that
immadigtely around the nest ske
cowening & fadius ol wme 300 m. For
rhe resit, homne ranges ane com pletety
overlapping. Boarded Vubures do
rmiwch of thaiy foraging within anarea
of abvout 500 k! arournd the nest site.
This area s wiwally searched from a
fuirly low altiude (usually below
100 mj andd very small ivems of food
such as dead rodents or wnall bomes
may be found A& high searching
method may alio be employed,
usually above 1000m, wiih the hisd
sgrching far larged sowrces of food.
Using this method, birds can cover
miuich larger ancad, and the langest
home range reoprded for 3 Beanded
Vulue & 4800km, though an
average home range siee B about
I hkm' The space recuined by
these birds m thun far greater than
could ever be provided by nature
PPy

A typlcal “pothole® net site an & sandsione oliffl.
'n Tiplese mes In 'n holie leen “n wndsieenkran,

.4 ¥ N TN

A young Beasded Vidbare, almost ready to (ly, hordes itscache ol load on the
nest, Beanded Vilbures lake alwsl sis years (o aftsin sdull plumage,

'n long lmme rgeyer, biyna gereed om te vieg. mel sy hoop opgegasnde ko
:mﬁlm.mlﬂwmmhﬂmdll'nhw'nmu"ﬂdn

o vergesel op soek na kot Soddra

die oueri begin nesthop v hulle
volgende brosipoging, moet  die
jong voil onafhanklik raak en shuit
dan by ander ong lrtwrtlwﬂ m
jroepe van heee of drie, of by dun
aan by kransaasvoshs op soek na kos.

Alhoewel mmergeyerpane rede-
ik eweredig verspresd nesmaak,
verdedig  hulle nie baie groot
ierrioriuTs ne. Die enipse gebied
wal phiiel verdedig word, s die
onmiddellike omgewing van die nes
in n radeus van Sowat 300 m. Verder
oorvieusl die uisgeblede heeliamal,
Lammergeyers soek meestal ko in'n
jibled sowal S00Lm? rondom die
nies. Higrdie gebied word gefynkam
terwyl die voill laag (gewoonlik Laes
a4 100 m|j oor die gebied vieg en bake
klein sukkies kos, soos doole
knaagdiere en stukkies been
opspoot. 5o soek bulle ook groter
beonne van voedhel vanal 'n haee
grood hoogte [gewoonlil hosy o
Tom). Sodoende kan die vooh
bl grotes gebiede dek, en die
grootue fungebied sover zange
tekopn, s 4 800 ke, Hiendie vols har
dun baie meer ruimie nodig as wat
ool dheur  naturmeservate  verskal
kan woird,



... .
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Food and Feeding

Begrded Vulhwres feed mainkly on
carrion, and akhough there are &
mgmiber of records of bardk carrying
rodents and desies, there b no
evidence  that  they killed  1hew
arimals rather than picking them up
o carrbon. Bearded Yuliures leed on
all pars of & carcass, including the
red meat and viscera. Howiever, they

a E‘Immlﬁd Yem
diameter. If the bone vhould prove
1o be too Large, the bird es all with
it carried lengthways in the feed and
tucked up sgainat the body, unnl 3
suitable stab of rock b found Here

L l:h'upulng bomes & or mone
times before they boeak, Some of

these bone dropping-sites or
pssuaries, may be used regularly

Voedsed en vordingagraoonies
Lamemergeyers i hoofiaskblk aa5-
vreiers en alhoewel daar al woels
wasrgeteem o bnasgoiere en
dassies in hulle kloue, bewaan daar
geen hewyse dat die lammergevers
die diere gedood el in plass van
fulle s aas opgelel het nie.
Lammergeyers vieal enige deel van
clie karka, Inalultend dig rooeless en
ingewande. Omda  holle nie
opgewsse B een die  groter
bramagieodth wil in groot grospe
worrkom nee, vigs holle dus eerder

n wye & en kan bene iniluk
wil Them lank en 3 omin dismeter 5.
Ay ' owiid nile o been kan iihuk nbe,
vlieg by weg mel die been in die

lenge in 5y pote mpl'm-u
n-pmfrlu 1een sy Bggaam, totdat by
‘n goskikie rots kry waar by die been
laat wal, gewoonlik vanaf 'n I‘nml
wai vl 'I!ﬂm_l;l-r# dan vinng
T, at sk i @
?r:! &f::. As die been nie die
i voe!

val voordal din breek, Sommige van
hiordie ossuariums, of plekke waar
bene last val word, woed soms



wavenging behaviour rather than
hunting and killing. This ndicates
that the domestic stock on farmlands
in the MNatal Drakensherg provides an
imporant sowrce of food, and that
the Drakemberg Forestry and Katal
Parks Board Reserves slone may not
be able o support a viable
popislation,

Poisans

Prefiminary results from the ques-
Honmalre surdey show that 4% of
farmiers In the Mafal Drakensberg
usedl potentially lethal paisans, The
distribsution of this poison wse s as
filleywes: &07% of larmers bmdeﬁn:&
Forestry or Matal Parks Boa
rEareEs use polsons, malnly agains
jackals; 0% of [armen e
Ewiafilu areas uee poisons, malnly
galml dogs, and in other areas, 1%

farmer pokon, Strychnine & the
miost commonly used poison [59% of
canis), but 10-80, joxaphene, “dip”
anid dieddrin are also used.

Ini a natural Stuation, food supgly
s the main limiting lacior 1o the size
of vulture populstions. Howeves, ai
present, the single mos imponan
rmicsrtality lactor i visltunes is poioni
ME ol farmen volumesad that
Cape Vullure aumben in the
southern and central Drabenshery
b abecreased dramatscally over B
parst X vears. This b wue oo for
Beairded Vuliures, with eight
conismed Cases of posoning having

w

Bearded Vullures speclallie In

feeding on whal remasim alier ihe
c-pﬂd‘:uhmhi.rm;mh

L

vee. Hierdie reste was afkomstig van
volwasse en baie ouw diere, wal
dagrop dui dat die voéls eerder
aaswreters as jagiers i, D dui ook
daarop dat die vee op die plase in die
Mitalse Drakersberg n belangrike
bron van voedsel s, en dat die
Drakenshergse Bosboureservate en
Matalse Parkeraadreservate  alleen
ale N lewenwatbare lammergeyer-
bevolking sal kan onderhou nie,

Gillstowwe
Voorlopige resullate verkry uit die
vrslysopnanwe, 10on aan dal 4%
van die bosre n die Matalse
Drakersberg  poterieel  dodellke
gilstowwe gebrnulk, Die veripreiding
van die gitgetruik ls soos wolg: GBI
wan dis langs die Bosbouge-
bisde en dic Natabe Parkersad-
resErvale ik gH, hoobuaakiik
b jak h.lp AL van die boere
kargs Kwad ubu gebraik gif, hoolwak-
lik teen honde; &n in .p,ﬂ:r'ehude
gebrutk 1% van die bosve gil-
sowwe, Strignien word dis mecie
pebaudk (6% van die gevalle), maa
10-80, ioksaleen, dip en diekdin
word ook

Lewponlik b die vordwhoomaad
dhie belangrikve bepehonds lakio
wir die grootie van ‘n anwoll-
bevolking Huslight hou giltowse
egrer de grootite bedreigmg in v
ariviihs. Vier en bainibig penent wan
die boere het dat die
hmﬂhﬂ.:mm atge-
neem het die
Mhssallrla aelad [ -



been eported. Ar present, there are
wome W pairs of Bearded Vuliures
mesting in the Matal Dvakernberg
with perhaps anather 200 palr in
Lesatho, the north eastern Cape,
OF5, Qwa Qwa and Transkei
Because of the large home ra ol
Thiis apeeies, mary of thess birgs il
iorage in Natal Likewse, the 700
sirviving Cape Viehiures in the

Beig ae Lrgsly dq:uﬁernhﬂ
domestic bivestock carcasses ioe their
weell- . The future of thesa hirds
depends largely, if not solely, on the

Tarming commumnity

ralely. Remember, even small

: of meat can be picked up
and eaten by Bearded Vidiures

W oai all posible, do ol use
posors at all. A number ol
aliernathve cantrols Tor problem
arvimaly are availabde 1o you e
coyole  geiers, padded-jaw jgin
trape, jackal-prood fencing.

Phsase nabe: anamals put down
by barbsturites and many othes
Coempmmindy g bethal 1o vultone
Do rodt alloss birds 1o foed o
these cancames |

L Leave ihe carcasses of animals

which have died from  non

—mmimal s i ey fhae wole de

The o enteal and soathern Die ik roaberg. dhoming the diskribustioon in the e of
polsns, Prisoning i fher st agartant lacior casing svwriality bn vdiuves
o the Matad Drakensherng.

e Sentrale en Subdelibe Dvakemiberg en die verspedding van die gedneil
van jilviowwe. Vergifliging seroonaik die meesle aanodlrekies i die

mel gl aangermckde  beveskepde
geville van vorgiftiging. Tam maak
sowal M Brosipare [ammergeyon
nes 10 diie Matalue Drakershery, en
daar is miskien nog 200 pare In
Lesoibo, die Moosdoos-Kaap, die
OVS, Owa Owa en Transkei. As
gevolg van hierdie spesie e
uitgestrekie Wubgelsode. soel. party
wan hadie welly bos in Satdl fweneem
% che 700 ootlewende hramarnoeh
N grool Mo SIMEEWEsE O
veeh shase vir hulle voorbestaen
Hierdie woitls ¢ 1oekoms s
grotendeels, indien nie geheel en al
nie, van  din Bosiegemesnskap
alhanklik,

Hoe v kan help om avoil
te bewasr

1. Mpens: gilooewe onoordesd-
kundig rgml mibe, Onthow dat
sl hlem stukkies vies dewr
lammergeyern opgetel en gedet
kan word.

Indien moonilik moet hoege-
raamal geen glisiowwe pebirulk
word nie. ‘n Aamial shermatiewe
metodes hsvasn vir die beheer

wan probieemdicre, nl. gifdhieters,
ﬁmmwhm.
abdrzad. em

flet wel: [Nere wal uigreat 5
meet  barbiturate en  heslpariy
ander sowwe, B dodell  wir
aarswecnihs; maenie die vonls inelaat

ey aaey clee bk aees e wrimssl i 1



provide birds with 2 good healthy
food supply. Il you are concermed
about bones littering the weld, an
area can be fenced off [abou
M0m x X0m) in which 3l
carcasses are placed. This area can
b Tenced with mesh if jackaks aor
dogs are likely to be attracted.

For mose informaton reganding tha
above twio poinis, please phone or
wriba 1o

Tha Dilractor

Matal Parke Board
P.Cl, Biox 882
FIETERMARITZBLURG
J200

Telephona (D331} 51221
=]

Or Andre Boaholl

Capa Departrmenl of Mature and
Erviranmanlal Consarsaion
Privalm Bag G640

GEDRGE

G530

Talaphane (D4455) 302 or H66

The Cape Vilture, another endangered species, & endemic o wulhers
Alrica and could be extinet in 60 years il the present rate of mortalitg

e kramaasvobl, nog "o bedeelgde spese, b endemies san Solder- Airika en

ﬁmihnruﬂhh#Lﬂhiﬂﬂhmmhﬂrndbw

ananllias o o b o B _

2, Lam dse karkasse wan diere wal
van nie-aansteeklike siekies
gevrek het, in die veld bly 1& om
die voidls i voorsien wan o
gesonde voedselvoorraad, As u
begaan is oor bene wat die veld
kan besaai, kan ‘n gebied
plgegrens woed [sowat Xim X
00 m) waarin alle karkpsee
geplaas word, Span die gebied 1oe
mel opiesdraad as jakkale of
honde deur die karkasse aan-
gelok sal word

Wir meser besonderhede oor boge-
noeEmde mastregls, shaksd of sk
aan

Die Dweldeur

Hatales Parkerazd
Posbes 662
FIETERMARITZBURG
3200

Telelpon (0331) 51221
o

Dir Andre Boshoff

Kagpee Deparement van Majuge-
&h Om i

Privaaizak 6546

GEORGE

&530

Teteloon [D4455) 302 of 366
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Edwards (1967, 1974), Killick (1963), EKing (1944, 1972),
Pearse (1978), Scotcher & van Rensburg (1977), Tyson et al.
{(1976) and van der Merwe (1941). Many of the meteorological
data were obtalned from the weather station on the Little
Berg in the Cathedral Feak State Forestry Reserve (28°58'83,

29%14'E; L1860 m above sea level).

2.2 STUDY AREA

224l Tn!nltl!h:

A#R# area covered by this study ranges in altitude Ffrom
about 1400 = above sea level to the summict of Thabana-
Ntlenyana at J482 m, the highest point Iin Africa south of
Mr. Meru in Tanzania. The area contains two major mountaln
ranges, the Drakensberg and the Malutis. The Drakensberg is
made wup of the High and Little Bergs, the Malutis of the
Front and Central Ranges. The Drakensberg between Mont-aux-
dources In the morth and Bushman's Nek in the south has an
average altitude of abour 3000 = above sea level and
constitutes the High Berg. The watershed on the top of the
High Berg forms the boundary between Lesothe and the
province of Natal. To the north of Mont-aux-Sources the
Drakensberg 1s lower with &n average altitude of about
2000 m and forms the boundary between Natal and the Orange
Free ©State before entering the eastern Transvaal. To the
south of Bushman's Nek the Drakensberg varies between 2000
and 2500 m in altitude and forms ths boundary between
Lesotho and the Transkel, Lesotho and the Cape Province and

then contlnues south iato the -ﬂ;lh-.
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The High Berg conslsts of am escarpment of sheer
cliffs, some over 2000 m high. Few passes through this
escarpment offer access to the highlands, and oenly one steep
roadway, at Sani Pass, provides sccess for four-wheel-drive
vehicles., Below the High Berg a terrace consisting of
finger—like spurs project imto Natal, forming the Little
Berg. This area 15 sroded into deep wvalleys by pdumerous
streams and rivers which flow mainly eastwards. A similar
but less dramatic projection of ridges occurs to the west of
the Front BRange of the Malutis in Lesotho. An east-west
cross-section of the landscape illustrates this topography
(Figure 2.2). The largest river in southern Africa, the
Orange River (Senqu River) rises at MHont=-aux-Socurces and
flows south and southeast through Lesotho. This river
divides the Drakensberg mountain range to the east from the

Malutis to the west.

e 0 Geology and scils

Ahe geology of Lesotho and adjacent regions is simple,
consisting of a series of horizontal layers of rock
belonging to two series of the Karoo System, the Stormberg
and Beaufort Series.

The uppermost layer consists of basalt lavas which can
be up to 1500 m thick. This basalt layer was built up by a
number of larval flows, superimposed one on the other,
causing the basalt te be consplcuously stratified and
forming long ledges on eroded cliffs. Sheer, dark coloured

basalt cliffs occur along the escarpment of the High Berg,
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on the peaks of mountains inm Leéesotho and along river gorges.
The cliffs usually give way to rounded, grassy hillsides.

At about 1800 m above sea level the basalt gives way to
cave sandstone, which can be up to 100 m thick. These cream
to orange-coloured cliffs often contain series of potholes
aor sgmall caves., Below the sandstone are the red beds, the
molteno beds and the upper Beaufort beds, =all of which are
rarely exposed but underlie the grassy slopes below the
gandstone cliffas,

Gradients from the mountain ridges to the rolling hills
and plains below the montane reglon are steep, particularly
on the eastern side of the Drakensberg. Heré the alcltude
decreases by about 3000 m over a distance of less thanm 100
km. Gradients are steepest near the mountains, which has
resulted 1in the formation of deep valleys, pgorges and
inselbergs and produced fugged and majestic scenery.

Soils in this area are classed as Mountain Black Clays
and are derived from the basalt lavas. At high altitudes the
soll is usually shallow and easily eroded by cultivation and
overgrazing by domestic stock, but at lower altitudes solls
are deep with high organic content. During summer solls on

the summit become waterlogged and in winter they often

frecze.

2.2.3 Insolation and temperature

Daylength in summer 1is about 14 h and in winter about
10 h. The average daily sunshine in the Natal Drakensherg

(measured at Cathedral Peak) varies between 5.5 b in
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December and 8,3 h in June. In Lesetho the average daily
length of suashine La greater, but no precise daca arae
avallable. In summer clouds form almost daily agalinst the
Drakensberg escarpment and extend out over Natal for up to
15 km. These usually produce thunderstorma.

The climate balow the Alpine Belt (L.e. below about
2800 m) 1s temperate, but at higher altitudes it can be
EEvETE . At Cathedral Peak absolute maxisus monthly
temperatures range from 15°C in Jume and July to 34°C in
November. Absolute minimsus monthly temperatures are below
zearo from March to October. There 1s normally a range of at
least 15°C between dally maximum and minimum temperatures.
Altltude has a conslderable effect on temperature. At high
sltitudes the lover atmospheric pressure results in lower
alr temperatures and an increase In the latensicy of
insolation. This Jleads to high surface temperatures during
the day, which cool raplidly at night. There are few weather
data from high alcitudes in southern Africa, but temperature
data can be extrapolated as follows: ,.an average decreaase of
about 0,5°C 1is experiencad with each 100 =n ascended.
Absolute maximum and minimum temperatures (Stevenson screen)
at 3000 ® would then be about 25°C and -9% respectively. At
Latseng=-la-Terae (29°01'3, 28°52%E; 3100 m above sea level)
in tha Lesotho highlands the mean temperature in June and
July 1s below zero and night temperatures below -10°C are
often experienced. At grass lavel temperatures have been
found to be as much as 25°C lower than those recorded In the

Stavenson sctreen. The lowest grass-level temperature
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recorded at Cathedral Peak was =16°C while for the High Berg

a conservative estimate would be =-22°C.

2.2.4 Wind and precipitation

In winter a high pressure system is centred over Che
Drange Free State., Anti-cycleniec winds blow from the
west and northwest. These "Bergvinds®™ (katabatic winds) are
varm, dry and of high velocity. In summer the high pressurs
system retreats from the sub-continent and is replaced by a
low pressure system over the Kalahari. Moisture-laden winds
originate over the warm Indian Ocean and blow from the east
and southeast. The mean hourly duration of wind per month at
Cathedral Peak is shown imn Figure 2.3.

The current range of the Bearded Vulture lies in the
gummer rainfall area of southerm Africa, but historically,
these birde occurred through areas of all-year rainfall to
those of winter rainfall in the southwesternm Cape. In thelr
present range, about B5X of the rain falls between October
and March, with about 50% being produced by thunderstorms.
The geasonal occurrence and the Thigh frequency of
thunderstorms Iin this area are shown by the lightning=flaah
counter at eNjesuthi, OGilant's Castle GCame Remerve (Figura
2.4). The rainfall pattern across the study area from aeast
te west 41is shown 1in Figure 2.5. The annual rainfall
increases ¢to the top of the Little Barg (2017 mm) but then
decreases westwards, particularly in the rain-shadow west of
the High Berg. The lowvest rainfall (480 mam) is recorded in

the Orange River valley at Mashal (29°40'S, 28°49'E),
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HOURS of WIND OVER 10 km/h

FIGURE 2.3.

Mesn hourly duration of wind over 20 km/h per

month (1972-1982) recorded at the Cathedral

Peak State Forestry meteorsleglecal station.
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thereafter increasing to about 750 mm om the plains to the
west of the Maluti msountains.

Spow has been recorded at high altitude in all months
of the year, but falls mainly between April and September.
Snow s wusually restricted to areas above 2800 m but may
occcasionally fall at L1800 m. 1t seldom llies for lomger than
a fev days except Iin protected gullies and om south faces of
peaks where it may remain for weeks. Fog occurs commonly in
summer, particularly along the escarpment of the High Berg.
It can last for periods of up to two waeks.

The overall precipitation in this mountainous region of
southern Africa is generally high and rellable. The wmany
marshes, streams and rivers provide an abundance of water

and most of the larger of these are perennial.

2.2.5 Vegetation

.The Drakensberg-Malutl region of southern Africa falls

mostly within Acocks' (1953) Themeda-Festuca Alpine Veld.

This 18 predominantly a grassland habitat and encompasses
all cthe area in the region above about 1800 wm. Killick
(1963) divided the area into three belts based on the
distribution of climax vegetationm. These are (a) the Montane
Belc (1280-1830 m), (b) the Subalpine Belt (1830-2865 m) and
(e) the Alpine Belt (above 2865 m).

The vegetation of the Montane and Subalpine Belts
consist chiefly of tussock grassland, dominated by Themada
triandra with specles of Protea occurring malnly at lower

altitudes and more commonly on the Natal side of the
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Drakensberg. Small patches of montane forest survive in

Natal. They are dominated by Podocarpus latifolius and are

confined to sheltered gorges and valleys. Leucosidea

pericea, a bush or small tree, is dominant along
watercourses at altitudes below about 2400 m.
The Alpine Belt consists of climax heather communities

composed mainly of low woody species of Erica and

Helichrysum interspersed with alpine grasses.

The general pattearn of land-use In the area covered by
this study 1s shown in Figure 2.6. Human impact on the land
has been most wmarked in Lesotho, where cultivation 1=
practiced 1in areas more suited to stock farming and where
the numbers of domestic stock far exceed the recommended
carrying capacity. It is estimated chat 0,2% of the arable
land 1in Lesotho 1is being lost each year b¥ erosipn. In
contrast, a large part of the Hatal Drakensberg 1s under
conservation (Natal Parks Board and Department of TFoerestry)
and these areas are mianaged for water conservation. The
maintenance of a healthy vegetation cover is considered to

be a priority, and management practices are selected to

further this ebjective.

2.2.6 Fauna

The highest concentrations of game species occur in the
Drakensberg conservaticon areas, although most farms adjacent
te these reglons support some animals. A total of 11 large

wild herbivores have been recorded in the area, of which the

Eland Taurn:ra;ua OLYX, Grey Rhebok Pelea capreolus,
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FIGURE 2.6. General pattern of land=-use in the study area.



Mountain Reedbuck Redunca fulvorufula, Blesbok Damaliscus

dorcas Ehillipai and Oribi Ourebia ourebil are =oSL COBMON.

in Lesotho only the Grey Rhebok is still fairly common, the
ather apecies having been eliminated many years ago. The

Chacma Baboon Paple wursinous, Blackbacked Jackal Canins

mescomelas and the Rock Hyraz Procavia capensis are coamon

in the more ilsolated areaa.

Domestic stock have replaced the indigenous herblvores
in Lesotho, 1in the tribal areas of Kwalulu, (wa Qwa and the
Transkei, and te a large exteat on the ad jacent commarcial
farming areas. 1In the areas wvhere the stocking rates are
known, cattle and sheep predominmate and range on avearage

from 9 to 24 cattle/km? and 43 ta 75 sheep/ka?.

2.3 GENERAL METHODS

This section provides am overviev of the methods used
whiech were pertinent to the overall study. Dacails of
procedures as well as those methods relevant to only certalm
parta of the study are described in subsequent chapters.

Bearded Vultures were caught at a vulture feeding site
in the Glant's Castle Game Reserve (29°20'S, 29°31'E; 1250 m
above sea level). They were attracted to the site by meaty
bones and were trapped by a cannon=-net (Clark 1978), padded=-
jav gintraps or an slasticised anylon noose {(the last two
methods are (llustrated ia Flgure 2.7). Perlods of 5-6
consecutive days wvere spent trapplng, wusually once a month.

The average rate of capture was one bird per 4,4 days or per

24,8 h.
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FIGURE 2.7.

Hethods wused to capture Bearded Vultures in the

GCiant's Castle Came Reserve: A = padded=Jaw gin
trap, B = elasticised nylon noose trap.

a = jaws of gin trap, filed smooth and padded with
muslin eloth, b = pressure-release plate, cut small
so that most of the bird's foot 1s within the trap
bafore it 4im sprung, e = apring, weaksnsd to
pravant injury, d = speargum elastic, 1,4 cm thick
and 60 cm long, e = peg knocked into grounmd. The
entire trap is set and lightly buried where birds
are likaly to walk to reach food (f). g§ = nylen
noose (40 kg fishing line), h = release mechanism,
1 = release pin and cord, J = metal plate attached
to elastic and nylon and with hole to secure in
slotted peg (k) with release pin (1). The alastic
is stretched from peg (e) to smlotted pan (k) (which
is securely knocked into ground) and held in place
by release pin (1). The nylon noose (g) is set and
food (f) 1e placed in the centre.



Bearded Vultures were ringed with serially numbered
metal rings (supplied by the South African Bird Ringing
Unit) and plastie coloured rings. Windows were cut into the
remiges and/or rectrices which allowed for ldentification of
individual birds in Fflight. Five birds were fltted with B0 g
radiotransmitters and these birds were monitored for perlods
ranging from five te nine months.

Amateur involvement was encouraged throughout this
study and visitors ¢to the parks, MNatal Parks Board and
Forestry conservation staff and local farmers provided
asslstance. Data forms vere made avallable to all interested
people, and an observations book, with a set data-entry
format, was placed Iim the public hide at the Bearded Vulturas
feeding site in Giant's Castle Game Reserve.

Faw routes i1in the study area were negotliable by
vehicla, Obasrvations were made mostly from on foot amd a
considerable period of this study was spent back-packing and
camplng out in remote areas. Horses were aleo used to get to
distant Areas and im the BOT® accessible réeglons
observations were made from an open Land Rover, using B x &40
and 16 % 50 blooculars.

Every sighting of a Bearded Vulture was recorded, with
the time, locality, idenctity and activity being noted. These
records provided information on the behaviour of the birds,
l.e. an "instantaneous sampling™ of activity (Altmana 1974).

A questlonnalre was mailed to about 4500 commercial
Farmers within and outside the expected range of the Bearded

Velture. The questionnaire was in English and Afrikaans
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{Appendix 2.l1) and consisted of a covering letter, a
coloured 1llustration of the bird in adult and immature
plumage and at perch and im flight, and a stamped addressed
envelope 1in which to return the completed gquestionmaire.
Farmers' addresses were obtained from the 1981 Vorers Roll
for magisterial districts in the Cape Province, from the
individual reglonal Post Offices (with permission of the
Postmaster General) for cthe Orange Free State and from the
Cedara Agricultural College for magisterial districts 1im

Nacal. 6,45 of the guestionnaires were returned with

fincorrect addresses.
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TARLE 2.1

Aress visited within the Tange of che Bearded Vultwrs during che study

pEriod. Areas
2:4: MHNtabashlope,

Latend

and Eaamberg Maturas

Forsatry Reparves are act lisced.

within about 50 ke of the GClant's Cascla Dama Resarva,

Rasarvas and adjaceant

Eeglion ¥ieic Roucelaras Fariaod
Cathadral Paak | via Ulundi & Loskop LO=14/11 /80
Farestry Resacve i wia Ulundi & Loskeop g3=11/02/81
Royal Matal L wia Bergville 23=-27 /03 /M1
RHactbional Park F| via Becgville 1T=1%/01/02
Colden Cate i wia Olivisrshoek Pass and 21=17 /08 /8]
Highlandas Phuthadlicjhabu, Gwa Qua
Natlional Fark
Transkel 1 Ongeluksnek arma 29=-30/11/m1
2 Ongelukenek sres or=08/12/81
Undarbhacy & 1 Farms Sunsee, GleagariffF /12 /=04 /0170
Bulwar arsa d & Hlogoma I5/01-0&707/8]
k| as abave BX-0%5/03/8)
i an above Cl=-0%/04 /83
Drakansbarg 1 Sanl Fass-Ciant's Castle 1%=23/11/80
WECArpEERT i Popple Peak-Langalibalale 2T f02=-01/01/81
3 Glant's Castle-Langalibalele | 19=-22/03/81
L Langalibalele-Mt. Ournfard o%=11/08/81
5 Clane-The Havk-We. Durnford L¥=15/00 0k
] Sanl Fass ares DL=02/07 /701
Roms, Lesotha 1 wia ODliviearshoek Fass & 23=29/04 /81
Caldan Gate Highlands
Hatlonal Park
1 vwila Makhotlong & Thabas Tseka | 02=20/07 /81
3 via Makhetleng & Oxbow 11-19/0%/41
& via Dliviershoek Pass & Of=11/09/82
Bethlehen
Wortheastera ] Barkly Easc, Haclear, Indwe, | O1=08712/81
Caps Lady Crey, Aliwal Harth,
Elliest & Wodshouse
| an above LI~16/f12/82
Aerial surveys 1 Eastern & central Lesorhao 01/09/82
highlanda
2 Cantral Lesotha highlanda 23/11/m2
| Central & northarn Lesocho 2af11/02
highlanda
& Central b southern Lesotho o0&
highlandas £9819
. | Natal Drakensberg escarpment | 07 /03/83
anid sastern Lesotha
L] Scuthern Watal Lictle Berg 031704 /82
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APPENDIX 2.1
Juestionnalre survey to commerclal farmers ad jacent to
Lesotho in the provinces of Natal, the Orange Free State and
the Cape. Included was a covaring letter, the questionnalre

and a coloured fllumtration of the Bearded Vulture.

UNIVERSITY OF NATAL

[AFRIKARNS , KEERSY) .
Tel Add. "UNIVERSITY™ PO Box 375
Dapt. of _f00logy. PETERAMARITZBURD
TELEFHOME 63320 April 1982

CIB/ nme

Dear Sir/Hadam,

LAMMERGEYER RESEARCH PROGRAMME

The Lammergeyer, alsc kncwn as the Beardsd Vulture (Gypaetus
barbatuzs] is listed as an endangered spacies in tha South African Red Data
Book, and until recently it was thought that thelr numbers had bean reduced
to less than 20 pairs. This bird is now the subject of an urgent study
requiring information about their numbers, distribution, nesting and
behavipur.,

We would be grateful LE you could help ue by completing the
attached form and returning Lt to us Ln the stampsd anvalopa provided. The
time period covered by this questionnaire is from 1970 to tha present day.
It iz lsportant to remember that Lf you do not sea Lammergayar on your famm,
that information is a8 yseful to pa as & pumlw sighting.

Flease MNote: al You are mot obliged to £i11l in your name and address if
you would rather net, although this information would
help us considerably.

b) All information will be treated as strictly contidential,

and will not be revealed under any circumstances without
your prior pearmission.

€) This questionnaire refers only to the Lammergeyer (ses
fllustration) and NOT to the "Lammervanger"”, Black
Eaqgle or any other bird.

Thank you for your halp.
Yours sincerely

(L B

Christopher J.



UNIVERSITY OF NATAL

EM H oM REVERS IDE) .
Tel Add “UNNWIRSITY™
papt. . Dlerkunde
TELEPHOME 63120

PO, Box 375
PIETERMARITZBURG

hpril, 1982

CIBS nme

Goagte Mnr./Hev./Hej..
LAMMERGEYER WAVORSTHGSPROCRAM

In die Suld-Afrikaanse “Red Data Book™ word die
Lammargeyvaer (GYypastus barbatus] as n bedreigde spesis gelys. Tot onlangs
was daar vermoed dat hul getalle verminder het Lot ongeveer 20 pars. bic
het dus nodlg geword vir n dringende atudie cor die spesis wat inligting
aangaandes hul getalle, verpsreiding, broeigewcontes en gedrag werels,

Ons sal dit hoog op prys stel indien u ons van hulp kan
weas deur dis aangehagte vraslys te voltool en in die gefrankeerde koevert
aan aons terug te stugur, Hiasrdis vraslys verwys na die tydperk 1970 tot op
huldige. Dit is belangrik om te onthou dat indied u nle % Lasssrgeyer

godurende hispdis tydperk gesien het nie, hierdies inligting net 3o waardsvol
is an n positiewe observasis. i

Mota: a) U word nie verplig om u naam en adres te verstrek nie,
alhoswal did informasie ons aansieniik wvan hulp sal wess,

b} Alle inligting sal as streng wertroulik beskou word en sal
onder gean omstandighede bekend gemaak word sonder u
toastemming nie.

¢} Hierdle vraslys verwys slegs na dis Lamsergeyer (sien illustrasis)
an NIE die Lammervanger , Witkruis-arend of ander vollscorte
nis,

By voorbaat bale dankie.

Die uwe

a9

Christopher J. Brown



Afrikaans LEv) . =Confidential=—

(1)

(ii)

(1)

(id}

(1}

{’-‘“J on mt W thE:.l' fE'Hding? T & w TEmm e s e -
(1) Have you ever found dead Lammergeyer on your farm? Yes 1 No .
If yes; (il) How many were adult?........: juvenile (young hirds}?...... .
(iii) Suspected reascn for death?....ccieieeenns
(1) Do you use poison balts? ‘fnnD i HI::D .
If yes; (i) That typas of DOlBORT..ceressersotrsransnns P e
{ii—t} In mt Mt? EEEFSEEAF SRR A TR T R RS A AR S e e
(lv] For what vermin?...cccevcesansss ey oy i e ST P e
i} Do you consider Lammergeyer to be harmful to your farming programme in any
way? ‘IHD I HnE -
If Yes, Plﬂﬂ.ﬂﬂ' E!{plhih:--++,* ------------ R S N R R R R L] EEE D mmEssEww
Any additional information:...... N iR T L e e e E R e PR

B A L S e o T o o o 5 e o o
Hame of fﬂm{ﬁ]f ------------- fes e e e IR Gar s RS EERs R e R

POBEEL BOOTEEE 1 ataisseissns s s i snses ok a3 L o ol 08 T

Are thera Lammorgeyer nesting on your farm? T-l-ﬂ[j H Ha D .
If yes, how many PAITER..ssssanananannsnssnnns

If you know of nesting sites elsewhers, please wemld you describe
TR L R IR I 0 i e 5 L . o A ol e 1, o o L T B ol o 0 0 il

""" LE N E L LA ERESRE S S LSSl s S AN SRS REEEARTEEESstE S R A REERERENREZERNRNERERNERHESN]

How often do you see Lammergevar flying over your farm (approximately)?

Hauur:]:] i once or twice a j"EII‘.‘D | mnnthlij i vmal:lyD ; daily B*

If you have seen these birds elsewhere, plesse desgribe Wheref.......a...

----------------- R o gy

Have you ever had Lammergéyar feeding on your farm? 'fusD i No P
If yes; (14) How often have you gcon them Feading?...ssessssiisssrninss
(111) How many Lammergeyer were £eeding? ......cieeesevescsnsns

32



B.

[+ 19

.5h on reversc side) =vWartroulik -

)

(11}

L)

(1i)

(1)

{11}
EEER]
[iv)

{1

(14}
(L11d

48]

(14
(L1
{iv)

u

Van en Voorletters: ssssssssvsvmranas FFEEsTsFE TSRl dddaneddsRddaddaa
Maam wan PLlBAE] ssinsnnsananddbaaE st sdptdddeed b dadadbsbdassssnmunnmmy
POSAAFrEE| .cssssssanssnsasnenaniandbbibabsadainaiiadaddasananaepeenanan

YT ey e N R N R R N R AN R R R R Rt

1‘1.'ﬂuﬂ’ FddsEddEadRaReEFRER

Broei die Lammergeyer op u plaas? Ja ; Nee |:|
Indian jl' hﬂﬂ“ﬂﬂl pl:.? FSE R AR EF IR RS R PR R SRR B F AN B R

As u van enige broeiplekke mlders kennis dra, dui asseblief die
lokalitelt BANT .sisetassssssssssssasnsnsseaesrassrasseisrsasssannianans

R ] N L R R R L R

Hoe gereeld sien u Lemmergeyers oor u plaas vlieg (naastenby)?

Nooit[ |; een/twee meal per jaar[ |; maandeliks [ |; weskliks[ | dnaglixs| |

As u van Ale Lammergeyers elders gesien het, dui asseblief aan waar :

LE L R R LR R EE EENENEEERE R R NE R EE R EE R EE R ERER NI B R I o O IO S ey

LE R EEREERE RS RN N NERNNERERE N IR NN W WS RS AR EERE R

Het u enige Lammergeyers op w plaas mien vrest? Ja i Naa i
Indien ja,

Hoe gereeld het u hul geslen vEelt? ccccovavnwss rEsssssEssEEEnEsanannS
Hoeveal Lammergeyers was daar? .. ..sccssssrsrrnsrmnnnns B

n‘“m hthﬂle mt'T LA RN R S R AR XER SRR S RETE N "Ee

TP RN ERER

Het u al enige dooie Lammergeyers op u plaas gevind? Ja | Hes

Indien ja,
Hooveael was ?ﬂi“"h.? o w R e E & E e ﬂnﬂq *ﬂ'l‘? FPEAFEE R R TR ER W
Vermoedelike rede vir vrekte ........

L SR BRI O I O I I I T T T T R N R R N N RN Y

Gebruik u enige vergiftigde aas? Ja E} } Hes .
Indien ja,

Hatter tip‘ qif? R e N

In “.t“r tiﬂ m? L R R o I T T R T T BEFEEE AR AR AR W
ﬁu '-tt'.r mm““? EAETASEESS S n s LR R RN R NN NN LE R R EE R RS S SRR NN

Beskou u die Lammergeyer as nadelig vir u boedery in enige opaig?

Jl:I; Nes i

Indien ja, verduidelik ..........

FFdTemomnmm LR N A R N R E R L]

FEE A
EEETSEFER TR LAl B LR R L b e o e [ N T
L

Enige addisionele £nligting ....oeevenevsnenss

----- EEEFFr AR NS BE R R EE oW

EER R A m e n o a
-'-quli--p-rlf-i--.‘**....."'ii'______+'+"_‘__‘___’.."_

LR ]
B T o A e
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Chapter 3

PLUMAGES AFD MEASUREMENTS

3.1 INTRODUCTION

The physical characteristicse of most birds of prey have
been poorly studied. The limited information available has
been obtained malinly from museum specimens. The Afrlcan race
of the Bearded Vulture is no exception. Delibes et al.
{1984) located five specimens from southern Africa ian the
museums of Europe and I located 14 specimens in institutes
in southern Africa during this study; 1 was granted access
ko 11 of these. Huseum specimens usually provide limitad
information, however, and although 21 wild birds captured
during this study constitute a relatively swmall sample, the
measuresents obtalned from these are considered worthy of
inclusion and discussion as they represent the largest (and
as far as 1 am aware, only) sample of live wild Bearded
Vultures measured to date. TIn addition, the morphological
characteristics of this bird form an integral part of our

understanding of the ecology and blology of the species.

3.2 METHODS

During this study all Bearded Vultures captured were
photographed from at least four positions, (a) lateral view
of head, (b) dorsal view of head, (c) dorsal view of body
vith wing extended and (d) ventral view of body with wing

extended. Preliminary age classes were ascribed to each
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captured bird based on the criterla glvan by Brown (1977)
but these were later refined by assessing the presence aor
absence of the following 11 of 22 characteristice given by
Delibes et al. (1984).
Head reglon:
l. Brovn-blackish feathers in the crown (Figure 3.l.a)
2. Brovn seamaiplumes in the crown (Figure 3.1.0)
3. White semiplumes with a wvariable proportion of black
bristles In the crown (Figure l.l.c & d)
4. Browvn-blackish (eathers In the occiput and the nape
(Figure J.l.a=c)
5. White feathers 1in the occiput and the nape (Figure
3.1.4)
Ventral reglon:
6. Brown feathers ventrally
7. White feathers ventrally
Wing:
B. Sharp second primary (Figure 1.2.a & b)
Eyebrow:
9. No differentiated eyebrow (Figure 3.1.a)
10. Incomplete dark=-brown eyebrow (Filgure 3.1.b)

l11. Complete eyebrow, well differentiated, black {(Figure
Jilic & d]‘

Deliben t al. (198B4) divided Bearded Vultures 1into

four main age classes:
A+ Juvenile birds, classed as birds from the tlme they leave

the nest to the moulting of the first remiges (which are
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FIGURE 3.1. Age-related differences in the plumage in the

head region of Bearded Vultures. After Delibes

d -

al. (1984).

Only brown-blackish feathers are present in
the crown, the occiput and the acape. The
"ayebrow” 18 not differentiated. (Juvenile)
Brown semiplumes are present in the crown, as
is an incomplete dark=brown "ayabrow”.
(Immature)

Brown and white gsemiplumes in the crown.
Brown=blackiesh feathers and white feathers 1inm
the occiput and nape. Well differentiated
black “eyebrow™. (Subadulc)

White semiplumes only in the crown. White

feathers in the oceiput and nape. "Eyebrow”

as in C. (Adule)

b



FIGURE 3.2, The second primary feather of Bearded Vulcures.
a. The first rewmiges acguired are gharply
polnted. Thege start to moult out at about
two years. {Juvenile birds)
b. Subsequent remiges have more rounded ends.

(Immature, subadult and adult birds)
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sharp in this plumage). These Include specimens that have
not started to moult through to those which have started
the contoor moult. The ventral reglons are brown. Thsa
head is brown-black and no eyebrow 1is apparent.

Immature birds, classed as specimens that have started,
through to those that have completed the moult of ctheir
remiges, 1.e. those that have at least some rounded
remiges. Birds In this category iaclude those which have
completed their first contour moult through to cthose
which have started their second. The ventral reglons are
brown. Brovn semiplumes have appeared om the head and an
incomplete dark brown eyebrow is present.

Subadult birds, classed as fimmature birds phenetically
closer to adults thanm to juveniles. Birds 1im this
category Iloclude those which have started thelr second
moult of resiges and those which have finished 1ic, but
are stlll moulting contour feathers. The ventral regions
are pale golden brown to white, overlain with wvarying
concentratlions of rufous. The head has variable
proportions of black bristles in the crown and the

eyebrow Is complete, well differenciated and black in

colour.
Adult birds, classed as specimens with complete adult
plusage. Ventral reglions are pure white, overlain with

varyilng amountse of rufous (see Chapter 4) and the white

bead has no black bristles in the crown.

A photographic record of the plumage development of two
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Beardad Veltures of Lknown age, from the time of their
capture at four months old to adulcthood, was umed to ascribe
ages to the different plumage categories. The two captive
birds were rescued {from young Basotho herders who were
attampting to kill the birds following their first flights
from their nescts in the Roma valley, Lesotho. Both birds
were Injured tcte the extent that they could never be
released, and were raised by a medical doctor (A.C. Jagques)
and his wife in Ladybrand, Orange Free State (29%09's, 27°
29'E; 1600 m above sea level), where they had che fell rum
of the garden (about 2000 m*). The birds were fed on meaty
longbones supplemented by incidental road killas.
Measurements and mass characteristics were datermined
for the 11 captured wild Bearded Vultures (within their
respactive age classes) as well as for 11 skim wspecimens
held in the following collections: Nacal Museum,
Pietersaritzburg (2), Bloemfontein Museum (7), East London
Museus (1) and Giant's Castle Game Reserve (1). Up to 24&
measurements were taken per bird. The sex of adult birds was
determined by recording whether that bird incubated at night

(female) or nor (male). The following measuremants wars

taken.

1. Bill length (to nearest 0,1 am), froem the tip of cthe
culmsen to the distal dorsal margin of the cere.

2. Bill wideh (to nearest 0,1 mm), from the junction of che

tomlum of the upper jJaw and the cere on one side to the

same point on the other side.

3. Bill height (to nearest 0,1 mm), Ffrom the distal dorsal
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nargin of the ceres of the upper jaw to the distal ventral
margin of the cers of the lower jaw, with the bill firmly
closed.

Gape length (to nearest 0,1 mm), from the fold of the
gape to the tip of the lowver jaw.

Cape width (to nearest 0,1 mm), from the fold of the gape
on oné side, ©toe tha same point on the octher, with the
bill closed.

Standard wing length (to nearest 1 mam), from the {ront
of the folded wrist to the tip of the longest primary,
following the curvature of the wing.

Longest rectrix (to nearest 1| mam), from the posterlor
edge of the uropyglal gland to the ctip of the longest
central rectrix.

Shortest rectrix (to nearest 1 mm), mame as for 7 but to
the tip of an outermost rectrix.

Tarsus length (to nearest 0,1 mm), from the depression
behind the tibiotarsal-tarsometatarsal joint teo the

dorsal base of the hind toe, where the crease occurs when

the toe Is extended.

10. Toe lengths; toe 1 = hind, toe 11 = fnner, toe IITI =

11.

middle and toe IV = outer (to nearest 0,1 mm), from
the junction with the tarsometatarsus to the dorsal
claw-skin junction along the dorsal surface, with the

toe extended.
Claw lengthe; claw numbers as for the toes (to mearest

0,1 =am), from the dorsal skin-claw junction to the clp

of the claw, along the chord.
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12.

13.

14 .

15,

16.

Total wing length {(te nearest 1 mm), from the proximal
end of the humsrus to the end of the longest prisary,
with ©the wing stretched out such that the anterior
margin forme a8 &straight a line ae possibla, and
measured on the dorsal surface across the curvature of
the wing.

Shoulder width (to nearest | mm), from the proximal end
of the humerus on one side to the same position on Cthe
other side.

Overall 1length (to nearest 1 mm), from the tip of cthe
b11l, over the head and following the coatour of the
body to the tip of the longest rectrix.

Wing erea (to nearest 1 cm?), measured by opening the
wing so that the anterior margin forams as stralght a
line as possible and tracing the outline onto high
qualicy paper. The outline was traced up to the
posterior and anterlor points where the wing joins the
body. The traced outline was thea cut out and welghed,
and the area calculated from the standard g/m’ value of
the paper.

Tall area (to nearest 1 cm”), measured by fanning the
tall so that each feather overlapped each adjacent
feather by about half its area, so that the call was
about half spread. The outline was then traced onto high
quality paper, from the skin-feather Junction on one
side to the same point on the other side. The outline

vas cut out, welghed and the ares calculated as in 13

ahove ,
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17. Body mass (to nearest 50 g), measured using a Pesola 10-
kg spring balance, The balance was checked for accuracy
before field work started and agasim on completion.,

18. Body temperature {(to nearest 0,1° €), taken with a
clinical thermometer inserted &-5 cm into the cloaca.
Wingspan, aspect ratio, wing and tail loadings were

caleulated from the measurements.

Although w=moult of the primary and secondary remiges and
rectrix feathers wvas recorded, as were the extent of feather
wear, too fev birds were captured to give enough information
on which generalizations could be based. Information on
moult 1in Bearded Vultures, however, has been fairly well
documented (e.g. Hiraldo et al. 1979; Cramp & Simmons 1980).

Two blood smears were takean from a leg of each bird
captured, stalned in Giemsa and examined for blood
parasices. Birds were systematically gaarched for
ectoparasites vhich, wvhen found, vere then preserved {n TOX
alcohol and sent to the South African Institute of Medlical

Research for identification.

1.3 RESULTS
3.3.1 Age classes

From photographs of two Bearded Vultures of known ages
the approxisate ages at which the different plumages were
acquired were deterained (Table 3.1). As can be seen, these
age figures are very similar to those estimated by Delibes
et al. (1984). Some variation in age at acquiring differant

Plumages may be expected, because of geographle wvarlation,
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availabilicy of food, etec.

Some additional age-related characteristics are worth
méntloning. The length of the beard of Bearded Vultureas
varied with age, from first projecting below the lover jaw
in young birds, at about 10 weeks old, to a final length of
45-55 mm long in adults. Beard lengths at intermediate ages
are given Iin Table 3.2.

The colour of the iries and surrounding scleral ring
also changed as Bearded Vultures grew older. From the
nestling stage through to the end of the first year young
birde had =& slightly opagque pale yellow-brown 1iris. The
scleral ring was opaque browny-red until the young wvulture
was about 8 months old, chereafcer becoming an opaque dull
red. By about 24 months old, the scleral ring was deep red,
although still slightly opaqua. By 36 months the iris was
¢lear yellow, although stlll slightly darker than that of
the adulet birds. The scleral ring was no longer opagque but
remained a deeper red than the blood red eyering of the

adulte until the subadult stage was reached.

3:3.2 Measuremenls

All live birds and skins measured were assigned to age
clasnwes according to the criteria givem above. Results from

these measurements are presented im Table 3.3.

Sexual dimorphism

There was no significant difference between adult male

and female birds in any of the characteristics neasured (t-
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test) although females tended on average to bhe heavier than
males. This Ls nsimilar to the flodings of other workers
(e.g. Glutz von Blotzheim et al. 1971; Hiraldo et al. 1979;
Cramp & Simmons 1980; Brown et al. 1982; Delibss et al.
1984) but the last-mentioned authors founmd that the bill waas
significantly larger in the female than the male. This was
not evident in the small samsple in this study, where tha
male actually had a slighely larger bill on average. One
feature noticed ctowards the end of the study and not
substantlated by mensural data was that adult females had
slightly broader wings at the point of the primary/secondary
junction than did adult males (Figure 3.3). This could neot
be rellably used when single birds were seen, but & pair
together could be sexed 1If the wing shapes were clearly seen
from underneath. The sexes of seven different pairs ware
predicted in this way, and when checked against their colour
ring codes or by observing which bird incubated at naighe,

all predictions were found to be correct.

Age=-class differences

Adult and young Bearded Vultures differed in a number
of characters. Statistical teste (t-test) were carried out
between Juvenile and adult age classes. Where these Warae
found to be significantly different, {msmature and subadult
meAdurements were Iinvariably intermediste in value betwean
those of juvenile and adule birds. The following
measurements were significantly greater in adult than in

Juvenile birds: bill width, standard wing length, wingspan
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FIGURE 3.3. The wing shapes of adult male and female Bearded
YVultures. HNote that the wing of the female is

slightly broader than that of the male in the

area 0f the flret few primaries.
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and mass. These characters are all asmoclated with cthe
normal growth of the young bird. Juvenile birds were
significantly larger than adults in a number of
characterisctics related cto flight. Their outer rectrices
were &Y longer than those of adults resulting 4in a ctail
area, when half-spread, of 11X more than that of the adults.
Their wings were 91 broader on average but shorcer tham
those of adults, and they had a 7% larger wing area than
that of adults. ILmmature birds (and the one subadule bird inm
the gsaaple) were on average Intermediace In size betvean
juveniles and adults. Calculated flight characteristics were
affected by the different wing and tail shapes of adult and
Juvenile birds. Adult birds had the highest aspact ratlio
(8,9:1) and juvenile birds the lowest (7,8:1) with immature
and subadult birds having intermediate wvalues. Likewise,
adults had a significantly higher wing-and=-tail loading
(67,4 N/m?) than juveniles (55,9 %/m?) with immaturs birds

(63,0 N/m?) falling between the twa.

1.3.] Parasites

All Bearded Vultures had parasites, but levels of
infestation were low. A Z-min search usually resulted in the
collection of 1-3 ectoparasites, found mainly about the head
and face, and in the short woolly down feathers around the
cloaca. During the breeding season, however, two adult birds
had noticeably more ectoparasites (six and seven
respectively). Two species of feather lice were found, 1in

almost equal numbers, on most birds examined:; bocth male and
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female specimens of Colpocephalum barbati (Price & Beer,

1963) and female specimens only of Degeeriells punctifer

(Gervals, 1844), these being {nsects 1in the order

Phehirptera.

o blood parasites ware found. One bird had a
particularly high number of lymphocytes, abour 60 times that
found In the blood of the other birdse sxamined, wvwhich might
suggest that the bird had a viral infection. This bird was a
juvenlle and In particularly good condition, weighimg just

on 6 kg.

3.4 DISCUSSION
Bearded Vultures have a number of unusual features not

shared with other large birds of prey.

1.6.1 Flight-related characters

Bearded Vultures have unusually long wings, a high
aspect ratio and a particularly loang tail (Table 3.4).

Pennyculek (1972, 1973) has suggested that the three
feeding categories to which Kruuk (1967) assigned wvultures
may also be applied to their soaring behaviour. Category (a)
contains the GCyps (= griffonmn) vultures, e.g. Cape Vulture

Gyps coprotheres and Whitebacked Vulture GCyps africanus,

gregarious 1in both nesting and feeding, and covering long
distances from their nests in search of food. Thelr crosas-
country performance {s adequate for a Eoraging radius of
over 100 km in dry=season conditions. Category (b) contains
the large, solitary-nesting specles of valtures, e.g.

Lappetfaced Vulture Torgos tracheljotus and Whiteheaded
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Vulture Trigonoceps occipitalis, which are said to never
gather in large numbers at a food mource and have a fixed
foraging territory. They have a lower wing loadimg than that
of the griffon vultures and were never pseen cross-country
flying by Pennyculck (1972). Category (c) includes the small
vultures, e g Egyptian VYulture amd Hooded Vulture

Necrosyrtes monachus, which are solitary nescters. The Hooded

Vulture may gather in numbers at food and does fly across
country, but the Egyptian Vulture is restricted to a small
foraging range and 1s normally seen singly or in pairs
{Pennycuick 1972).

The wiag loadiangs of these and some other specles of
large birds are showa in Figure 3.4. The species can be
divided 1into two main groups, those with a high wing
loading, e.g. the griffon vultures, and those with a low
vwing loading, e.g. the Lappetfaced and Whiteheaded Vultures.
Three scavenglng raptors do not follow the predicted
correlation between (a) being solitary nesters, not
gathering im large aumbers at food and having fairly clearly
defined home ranges and (b) having a low wing loading. These
are the Bearded Vulture, cthe Egyptian Vulture and the
Bateleur Terathopius ecaudatus. These thrae gspecies all have
a particularly high aspect ratio (Figure 3.5), a feature
vhich 1imsparts improved gliding performance such as reduced
minimum sinking speed and increased best-glide ratio, but
which is a disadvantage In small thermals (Pennycuick 1971),.

Both the Bearded and Egyptlian Vultures are cliff-
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Soaring birds fall mainly into two groups, (a) birds with a relatively heavy
wing loading (upper diagonal) and (b) birds with a relactively 1light wing
loading (lower diagonal). From Pennycuick (1973) wicth a fewv additlonal

specles included, reproduced here with permission from W.H. Freeman & Company.
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nesting specles and therefore have a height advantcage over
compating tree-nesting species. They can also make use of
various forms of slope lift around their nesting cliffs, and
Bearded Vultures, which are conflined largely to ®=ountaia
mansife, use mainly slope lift for foraging and rely to a
lesser extent on thermals. A similar situationm is found Ia
tha higher wing loading of Cape Vultures (cliff nesters)
compared to Whitebacked Vultures (tree nesters) (Brown
1985a), but once awvay from their cliffs, Cape Vultures have
to face similar conditions to those of Whitebacked Vultures.
Egyptian Vultures are said to patrol small areas and not fly
cross=country (Penaycuick 1972), w0 the use of thermals
would npot be such an {msportant comsideraction in this
specles. Bateleurs differ from both the Bearded and Egyptian
Vultures by having a unique foraging method. They glide
upwind at low altitude above the ground in an almost
stralght line, banking from side to side to obtain 11ft by
"showing the raised wing to the swell”™ (Klemperer 1958).
Thermals are only occasionally used, to gain helght to
retern to the point of origin (Pennyecuick 1972). It can
therefore be concluded that, although the wing loadings of
these three species do not conform to what would be expected
from their nesting diseribution and home range
characteristics, these discrepencies can be explained by the
different flying methods employed by these birds. These
differences are further emphasised by their wunique wing

shapes.

In conktrast toe the characteristics ascrlbed ta
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Lappetfaced Vultures by Pennycuick (1972), current studies
an this species in the central Namib Desert of South West
Africa/Namibia wusing radio telemetry indicate that home
ranges are extremely large and overlap extensively. Birds
were recorded over 200 ka from their nests, covering over
370 km Iin & day. In addicion, in these arid areas,
Lappetfaced Vultures somstimes gather at a carcass or water
hole 4im groups of over &40 birds sand the same has been
recorded at a feeding station in a savanna region (pers.
oba.).

From this 1t is apparent that our understandiag of
foraging methods and related morphology im the large birds
of prey is still incomplete, and the simplisctic hypothesis
raferred to above is not acceptable. Detalled comparative
morfphological studies on birds of prey are neaded cogether
with fleld studles of foraging methods, home-range sizes and
use. Why other large birds of prey do not have more
efficlent high-aspect=ratio wings, for example, is unclear.
It is thought thar this may be related to landing and taking
of [ (Pennyculck 1972). Bearded Vultures, living im
mountainous terrain, wmay be compared to seabirds which take
off from a swell into the wind. In mountainous sreas thers
18 almost alwvays some wind, the birds are usually on a slope
or steep hillside and the vegetation 1s low.

The lonmg tail of the Bearded Vulture may serve a nuaber
of different functions. When the tail is closed rhe combined

wing and tail loading of an adult bird is about 73 N/m?, but
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when fully spread, this decreases to abour 62 Hfmi, a
difference of 15%. The difference for juvenile birds 1=
greater still. By contrast, the equivalent figures for the
Cape Vulture are 104 N/m? and 99,5 H!m!, a decrease of only
4%. The tall of the Bearded Vulture can therefore alter the
overall loading of the bird from fairly high teo fairly low.
This enables the bird to glide more slowly (Pennyculck
1%75%, to make better use of l1ft and to carry heavier food
loads.

The ¢tail is also used to correct small errors in pitch
and vyaw, an lmportant conslderdtion when flying at very low
levels over rough terrainm in the gusty condicions typical of
mountainous habitats, especially when accuracy is needed for
dropping bones and for entering small nest cavities. The
tail is also used to direct the airflow vertically downwards
during hovering, an activity occasionally wundertaken by
Bearded WVultures, mainly for bona droppling or for close
inspection of possible food items, but not to my knowledge
by any other vulture species. Finally, cthe tail is used as
an air brake, and Mundy (1982) suggested that cliff nesting
Vvultures (with the exception of the Bearded Vulture) have
two more tail feathers than the other (tree=nesting)
vultures because this increases the braking capacity of the
bird when it approaches a cliff. The large surface area of
the Bearded Vulture's tail is probably also dimportant in
this regard, especially as nests are usually built in small
cavities and the birds have to swoop in, a more difficult

manceuvre than landing on a ledge,
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3.4.2 Food-related characters

Some of the wunusual morphological features of the
Bearded Vulture are directly related to their food and
method of feeding. The most obvious of these 1s the
enormously wide gape. This is almost twice the silze of that
of the much larger Cape Vulture and 17X wider than that of
the Lappetfaced Vulture, and is undoubtedly related to the
Bearded Vultures' hablt of swallowing large bones whole.
Another unique feature 1is the beard whieh projects below the
lower jaw of the Bearded Vulture. Unlike most other vultures
the Bearded Vulture has a rvichly feathered head, neck and
throat, and the sides and underparts of the face are covered
by a thiek woolly down. This dense insulation is probably
lmportant £o¥ thermoregulation Iin the ecold mountainous
habictact of the species. While they feed mainly on the
remains of carcasses once Cape Vultures have eaten, Bearded
Vultures also feed on fresh carcasses when they are able to.
1 suggest that the beard, iIn conjunction with the bristles
which extend from the black facial mask onto the cutting
edge of the upper mandible, Ffunction as tactile organs teo
prevent the bird from inserting its head too deeply into a

fresh carcass and thereby risk matting its thickly feathered

face, neck and throat with blood. Bearded Vultures were
never gseen with blood-stained feathers about the head and
face, even when bringing fresh lumps of red meat to the
nest .

Mundy (1982) has pointed out that the Cape Vulture has

relatively short toes compared to those of the Whitebacked
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Vulture, and this difference is even more noticeable in tha
claw lengths {(Table 3.5%:, He attributed this to the cliff=
neating and roosting habits of the Cape Vulture as compared
to the other vultures he studied, which nested and roosted
on trees. The Bearded Vulture nest& and roosts on cliffs,
yet it has toes and claws of very similar proportions to
those of the similar slized Whitebacked Vulture. It 1is
suggested that, because Bearded Vultures carry food with
their feet, these are larger with longer claws than would be
the case for a similarly glzed cliff-nesting scavenger that
carried all 1its food in 1ite cecrop. It 18 nevertheless
apparent from Figure 3.6 that the mean total claw length of
Bearded Vultures falls clearly into the zone of "scavenger"

and not "predator”.

1.6.3 Sexual dimorphism

Mewton (1979) has sghown that there 18 a clear
relationship between the relative sizes of male and female
birds of prey within a species (or even a population) and
their feeding habits. The faster and more agile the prey,
the Jlarger the female tends to be in relation to the male.
Those species which feed on slow-moving prey or carrion show
no reversed gize dimorphisms, males and females being about
the same size. Mendelsohn (1981) suggested that reversed
dimorphism 1s an adaptation to the storage of food reserves
in females of species which live on large prey animals which
are fast-moving and a fairly unpredictable food source., The

male, which dees all the hunting during much of the breeding
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season, wvould have to remain small and agile to capture this
food. Vultures, by contrast, do not havae the same need for
manoeuvrabilicy so both sexes can afford to be large and lay
down food reserves (a condition found by Houstom (1976)).
Mendelsohn mentioned that females may obtaln several other
benefits from being large, 1including being better able to
defend the nest.

Theres 18 geénerally an inverse correlacion between cthe
slze and agllicy of prey animals and ctheir oumbers.
Correspondingly, those raptors which feed on large, aglile
pray tand to have large home ranges, while spacles feeding
on less active, emaller and usually more numerous prey have
smaller ranges. In the event of a predator or competitor
threatening the nest, the male of & specles with a small
range is more likely to be nearby and able to come to assist
in the defence of the nest than 1z the case in specles with
larger ranges vhere nest defence may be left enctirely to the
female. Larger wsize of females may then be important in
ensuring nesting success. In wvultures, both sexes are
ussally so large that gaining of additional size by che
female 1is not requlred. Perhaps even more importantly,
particularly among the griffon vultures, a size dimorphiam
would place the smaller sex at a considerable disadvantage

in the frenetic squabble for a place at a carcass.

J.4.4 Age-class differences

Hiraldo et el. (1979) and Delibas et al. (1984) state

that, vhereas adult Bearded Vultures are on average slightly
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larger than young birds, this is stacistically
losignificant. These authors, however, looked at few
characters and nona of the ones that proved Ccto ba
significantly different 1in this study. 1In additiom, 4t
appears from the descriptlon of their methods that all young
birds were lumped into one group and the mean of this sample
was tested agalnst that of the adult sample. As can be seen
from the measureaments in this study, Ilmmature and subadult
birds are usually intermediate In size between juvenile and
adult birds and so, by grouping all the young=-bird age
classes, the degree of difference between juvenlle and adule
birds is reduced.

Differences in size between young and adult birds have
been well documented for many species but their significance
is not weasily explained (Amadon 1980). Mendelsohn (1981)
suggested that this may be related to different methods of
hunting, but in the carrion-feeding Bearded Vulture no such
differences were found, and yet Jjuvenlle birds were
significantly larger than adults in a number of characters
related to flighe.

The young of short-talled species, which are often
specialisc fliers, wusually have considerably longer tails
tham cthe adult birds, e.g. Augur Buzzard Buteo augur
(Jackson & Slater 1938), Bateleur (Brown & Amadon 1968),

Martial Eagle Polemaetus bellicosus (Amadon 1980). These

become progressively shorter with each moult. Likewise, all

the feathers, except the longest primaries, were measurably
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ghorter in adult Peregrine Falcons Falco peregrimus cham in

first year birds, amounting to “as much as half am inch om
the secondaries and an inch on the tall®™ (Beebe 1960).

Young Bearded Vultures, during thelr first few months
off the nest, are easily recognizable in flight by cthair
clumsy, uncoordinated behaviour., By reducing the wing
loading and increasing the talil area birds decrease thelr
stalling speed and so are able to fly and land more wslowly
and msanoeuvre themselves better. These features would be of
considerable advantage Co young, inexperienced birds,
particularly for the somewhat apacialized flying
raquirements of Bearded Vultures such a8 entering small
cavities on cliffs, foraging at low lavels above the ground
and bone dropplng, all these often having to take place iIm
gusty wind condicions. These advantages are galned, however ,
at the expense of cross~-country flying performance. Young
birds, once independent, are not obliged to return to a nest
site with food (as are adult birds during the breeding
meason) but can wander about and remain In the area where
the food supply 1ls good. They therefore do not have the same
need for cross-country flying that adult birds do, and can
afford to be bullt more for stability and manceuvrabilicy.
In addition, rthere is some evidence that young birds move
out of the main foraging areas used by adults during cthe
breeding season. Adult birds nest onm the highest suitable
cliffs avallable, and the most mountainous terraln is likely
to be occupled by them. Young birds tend teo conceatrate 1inm

areas less heavily foraged by adults, and these are likely
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to be the less mountainous aresas. Young birds may therefore
be more dependent on thermals than adult birds, and this may
also agecount in parc fFor thelr lowver aspect ratlo.

It 48 unlikely that one single explanation accounts for
the described physical characterlistics of a bird, but that
many ecologlical, blological, climactie and topographic
features are constantly exerting selective pressures on each
individual. Only some of the more obvious features have been

mentioned in this Chapter.
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TABLE 1.1
Ages at which the different plumages of Bearded Vultures are
acquired, determined from two known-age birds photographed

from four months old to adulthood.

Plumage ctype Age (montha)
This study | Delibes et al. 1984
A. Juvenile 3-24 3=21
B. Immature 24-45 21-43
€. Subadule £5=60 43-60
D. Adule 60+ 60+
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TABLE 3.2
Length of the beard of Bearded Vultures at
different ages, mneasured from the discal cip

to where it joins the lower jaw.

Age (months) Beard length (mm)
3,5 (on nesc) 4.0
4,5 6,6
10-12 12,2
22-24 31,9
b 16,8
L2=44 42,8
60+ 45-55




TABLE 3.3
Some physical characteristics of Bearded Vultures of different age classes. Inforsation is presented as
mean % standard deviation (sample size). Statistical tests were done between the means of adult and
juvenile samples using the t-test, and where significant differences were found these are indlcated as

follows: * for PCO,05; #** for P{0,02 and #*%*& fur PCO,01.

Variables Juvenile birds Immature bicds Subadult birds Adulet birds DLIEE.
BL111l length (mm) 73,8 t4.8 (7) 74,8 24,4 (5) 74,7 (1) 73,1 %2,2 (10)
Bill widech (mm) 19,2 1,2 (7)) 19,4 1,8 (5) 21,0 (1) 21,8 3.4 (12) e
B11l height (mm) 29,7 1,6 (8) 30,4 1,1 (8) 30,4 (1) 31,0 1,3 (11)
Gape leangth (mm) 92,1 (23 95,2 7,8 (5)
Gape width (mm) 67,4 (2) 69,6 4,0 (3)
Std. wing length (am) 735,0 15,1 (8) 760, 4 21,6 (5) 165,0 (1) 782.,4 24,4 (11) niains
Tall centre length (mm) | 478,1 17,7 (B) 568,66 15,9 (B) 470,0 (2) 473,5 13,9 (11)
Tail outer length (mm) 373,5 16,6 (4) 364,7 16,0 (7) 366.5 (2) 353,5 13,5 (7) "
Tarsus length (mm) 95,4 7,0 (8) 96,6 4,0 (93) 27,0 (1) 94,8 6,2 (11)
Toe length I (mm) 34,8 3,9 (8) 35,6 4,7 (5) 32,4 (1) 35,1 3,2 (11)

IT (mm} 40,6 2,0 (8) 43,0 6,8 {5) 41,5 (1) 38,1 4,2 (11)

I1I (mm) 76,4 4,1 (B) 80,6 4,6 (3) 31,2 (1) 75,1 5,9 (11)

IV (=m) | 47,0 1,5¢8) | 50,9 3,4 (3) | s4,2 (1) 47,9 3,3 (11)
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TABLE 3.1 continued

Variables Juvenile birds Immature birds Subadult birds Adulr blrds DifE.
Claw length I (mm) 34,2 5,1 (8) 38,9 +3,0 (5) 41,0 (1) 36,9 22,2 (11)

11 (mm) I5y6 2,0 (8) 37,4 2,5 (%) 37,9 (1) 35,8 2,4 (11)

II1 (mm) 25,9 1,7 (8) 29,2 3,1 (5) 29,7 (1) 26,4 1,9 (11)

IV (mm) 23,5 2,1 (8) 25,4 2,2 (5) 26,9 (1) 23,3 2,3 (11)
Total wing length (mm) 1183,3 13,3 (6) 1188,3 29,4 (9) 1210,0 (1) 1208,0 39,6 (35)
Shoulder wideth (mm) 85,8 6,6 (6) 88,0 4,5 (5) 85,0 (1) 107,0 2,7 (3)
Wingspan (mm) 2538,3 29,3 (8) 2566,0 36,5 (5) 2595,0 (1) 2630,0 73,8 (5) o
Overall length (mm) 999,2 7,8 (3) 985,0 31,6 (3) 1070,0 (1) 1035,0 38,3 (&)
Wing area (one wing; cm’) |3835,4 163,6 (6) 3654,9 190,8 (8) 3620,0 (1) 1561,4 205,0 (5) —
Mean wing width (mm) 3124,1 13,3 (6) 306,9 10,7 (8) 299,2 (1) 294,8 10,7 (5) | ***
Aepect ratio 7,811 B,4:1 8,7:1 8,9:1
Tail area (ca?) 1393,6 172,6 (6) 1297,3 130,0 (5) 1114,5 (1) 1233,8 77,4 (3)
Wing loading (N/m?) 66,1 74,2 79,3 79,1 wirs
Wing & tail loading (N/=?)| 55,9 ' 63,0 68,0 67,4 i
Masa (kg) 5,17 0,7 (7)) 5,53 0,5 (%) 5,85 (1) 5,74 0,4 (8) "
Temperature (°C) 40,7 0,3 (1) 40,4 0,3 (4) 19,9 (1) ADL,3 0,7 (3) |




Comparative measurements of some large Africam rapiore.

(1982); Mundy (1982);

Brown (1985a); Maclean (1985);

TABLE 3.5

Data from:

£.J. Brown (unpublished data).

Peanycuick (1972); Brown et al

e —

Species Mass | Wingspan | Wing loading | Aspect Longest Gape Ratio of body
(kg {m) (N/m?) ratio rectrix (mm) | width (mm) | mass:claw length
Bearded Vulture - P 2,63 79 B,9:1 4§74 69,6 35,3
Cape Vulture 9,9 2,58 112 p O T 316 ig .8 1:2,8
Whitebacked Vulture | 5,4 ¥ 1 77 6,9:1 2 60 35,2 15,4
Lappat faced Vulture 6,6 2,64 63 6,8:1 160 59,3 15,8
Whiteheaded Vulture 3,7 2,23 54 7,5:1 280 50,13 1:8,4
Hooded Vulture 2,0 1,71 45 6,7:1 222 = 1:12,2
Egyptian Vulture 1,8 1,68 59 B,9:1 246 - -
Bateleur 2,0 1,75 55 8,831 117 48,6 1:14,8
Tawny Eagle 2,0 1,78 it 7,121 2562 47,9 1:16,0
Black Eagle - | - - = 323 43,6 1:8,2
Martial Eagle 4.5 2,20 - - 280 = =
Crowned Eagle 35 2,01 67 6,0:1 330 - 1:17,2
African Hawk Eagle 1,4 - - - 270 37,3 1:21,7




Chapter 4

PLUMAGE COLOUR AND FEATHER STRUCTURE

4.1 INTRODUCTIOHN

The rufous colouring in adult Bearded Vultures has been
the subject of discussion and dissension for many years.
Varilacions Lln colour intensicy between Iindividuals have long
been recognized (for review see Berthold 1967) with new
gpecies having been erected on the basis of these
dif ferences, e.g- G. albicaas, (Facio 1899). Colour
differences have been ascribed to locality (Meves 1860; von
Homeyer 1883a, 18B3b; Crossman & Hamlet 1965), subspecies
(Fischer 1963) and age (Brodtmanan 1Bl6; Gloger 1834; Relser
1933).

The origin of the coloratiom has also been a
controversial toplec and the following explanactions have bean
suggested.

l) The colour 1s internal to the feather, or dinternally
produced;

a) from the bird's own blood (e.g. Gloger 1862; Stemmler
1932),

b) from the bird's skin (e.g. von Czynk 1894; Hartert
1912/1921),

c) from the powder down (e.g. Volker 1938),

d) from the preen glands (e.g. Kamner 1928; Reiser 1933;

Hartert 1932; Berndt & Meise 1962),

¢) from carotenold pigment (Clancey 1963, 1964),
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2) The colour is an external deposit or stain;
a) from the blood of animals eaten (e.g. Gloger 1862;
Hodek 1879, 1883a, 1883b),
b) from water and soll contact (e.g. Meves 1860; Fatilo

1899; Dodsworth 1912; Fischer 1963).

As early as 1860, Meves showed that there was iron on
Bearded Vulture feathers and eggs, and assumed that i1iron
oxide was respomsible. This was confirmed by other workers
(e.g- Schuz 1927; Volker 1960), and most recently by
Berchold (1967), whose detailed study showed that the
colouring was external to the feathers. Fretzdorff et al.
{1966) showed that Bearded Vultures have no more irom in
their preen glands than do other birds, and that to obtain
the colour inteasity required, twice the contents of the
preen gland would have to be applied to sach feather.

The structure of Bearded Vulture feathers 1s Ffavourable
to the attachment and accumulation of 1irom oxide. Wheare
barbules are shorct, deansely packed and projecc from cha
barbs at an acute angle, iron oxide cam adhers and
gccumulate. Irom oxide 1s detectable om all parcts of the
Bearded Vulture but only the feathers of the underparts are
of suitable structure to hold appreciable amounts. The
throat and belly feathers of intensely coloured birds can
hold up to about 3% of the welight of the feather. These
richly coloured birde have overall about 1 g of 4iren

adhering to their plumage (Bercthold 1967).

Berthold (1967) suggested that the oxide 1is not
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produced by the bird (being free of fats, powder and "horn”

particles, dried blood or carotenold pigments), but comes

from 1iron-oxide-stalned soils and is passively assimllated

by the bird and adheres to the feathers. Clancey (1968)

finde this explanation “almost lspossible to accept™ and

furnishes the following reasons.

a) Only adults have the coloration.

b) There have been no reports of Bearded Vultures dusting
in red soils.

¢) All adults seen and handled (i.e. by Clancey) had
precisely the same colouring.

d) Sicting of the rusty colouring is difficult to comprehend;
presumably the whole bird would have to be saturated in
red dust to achleve the disctribution which is seen to
occur. However, there i1s very lictle evidence of dust on

other fearthers.

This chapter investigates the Bearded Vulture's feather

structure and colouring, and discusses the biloleogical

glgnificance of these.

4.2 METHODS

All aduoler Bearded Vultures observed at close quarters
in the Glant's Castle area were rated according to their
colour intensity; pale, normal and dark. Subtle differences
Erom the norm were not considered. A number of pale coloured
individuals were resighted at regular intervals, and the

time taken for these birds to regain "normal” colouring was
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recorded. Faw observations were obtained on the time taken
far dark bilrds to lose thelr colour. Captured Bearded
Vulturea were carefully examined for colour distribuctlonm,
uniformlity and intensity., Feathers from the belly, breast,
throat, neck and head wvere collected and stored in glass
phials for later examipnation.

Some preliminary observations wvere aade on & captive
adult Bearded Vulture which had been obtained as a fully
grown nestling and kept in captivity for 10 years 1Im an
outdoor enclosure about 2000 m' in area at Ladybrand, South
Africa (29°9's, 27°29'E), but before more experimental work
could be done, it was struck by lightning and died. No other
Bearded Vulture was currently being held In captivity in
southern Africa.

Feathers were examined msacroscopically for distribution
and tenacity of the rufous colouring, and chemically by
trying to dissolve the colouring compound Iin o0ll solvents
{athyl alcohol, toluene, chloroform and detergents).

Feathers were then examined by light and scanning
electron aicroscopes. Finally, X-ray diffractlion was used to
analyse chemicals present om feathers, and toe produce line

scans of the distribution of iron compounds.

4.3 RESULTS

4.3.1 Field observations

Adult Bearded Vultures were found to wvary 1in the
intensicy of their rufous coloratiom, hoth between

individuals and within i{ndividuals over time. A total of 465
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obasrvations wers wmade on birds for colour, 84X of which
vere clasalfied as “norsal”, 10I wvere “paler”™ and 62
“darker”. Flgure 4.1 gives the Iindividual colour intemsitles
of Bearded Vultures observed from March 1980 to WNovember
1981, each month belng divided into Cthree periods of
approximately 10 days each.

Dbservations ehowed that after heavy rainfall, some
birds appeared to lose their colouring and become much
paler, and after periods of little or no rainfall, some
birds became darker. Figure 4.2 shows the total rainfall per
L0-day perlod during the study, together with the highest
maximum daily rainfall. The percentage of Bearded Vultures
with different colour intensities is plotted on Figure 4.3.
A vilsual correlation exiscts between rainfall and percentage
of pale birdes, and dry perlods and percentage of dark birds.

The time taken for known birds (either marked hirds or
birds under observation at particular nest sites) toe regain
normal colouring after being “washed out” during rainfall of
known date 1s recorded in Table 4.1. The mean time taken to
regain normal colouring was 5,8 days, with over 80X of the
birds having regained normal colouring within seven days.

Some pale birds were observed following long periods of

litele or me rainfall. Bearded Vultures are known to bathe
quite frequently (pers. obs.; P.R. Barnes pers. comm.) and

this may account for the colour loss. However, it also makes
it difficelr to determine the minimum rainfall required to
produce the colour loss. From Figure 4.2 it geems that a

sinilmus daily rainfall of at least 10 mm is required, but
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factora @such as intensity of rain, exposure and driving
forcea of wind would play an Important part. The colour
{ntensity counts were divided into those for which the
precading wseven-day period had expsrienced less than 10 aa
of raln per day, and those with more than 10 mam per day
(Table &£.2). Pale birds were glgnificantly more common afcer
raln than before, the converse being true for darker birds.
It should be noted however, that even following heavy rains,
the percentage of pale birds rarely went above 30X, Birds
usually avoid venturlasg out In ralny weather but may
sometimes be caught out.

Observations a2t nest sites (Chapter 7) and dacta
obtalned from radiotelemetry Ilndlicate that on vrvalny days
Bearded Vultures do not fly. For example, two radiotagged
adults (from differenct palrs) remained onm thelr cliffs for
three consecutlive days during rainy weathar. The birds deo
venture out however, in damp misty conditionms, light drizzle
and 1light snowfalls. Om four occasions birds were seen
caught out in hard rain, twice at the feeding station and
twice in the open veld. The birds settled on the grouad
(once on the edge of a small cliff), hunched themselves ap
and walted for the raln to stop before flying off. Three of
these birds were observed immediately after the downpour
(weather conditions precluding further observations in one

instance) and only one had become appreciably paler.
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4,3.2 Distribution of colour

Captive Bearded Vultures have pure white to off-white
underparcs (Becrthold 1967; pers. obs.) (Figure 4.4), In wild
adult birds, the wunderparts, head and neck are wusually
coloured a rilech orange-red (Figure 4.5). The colour 1is
generally evenly distributed over the lower breast, belly,
leggings (boota), veat and head. The long narrow feathers of
the neck, throat and upper chest may be darker, and the face
is paler, verging on white proxzimally.

The extent of colouring in young birds dm difficult to
ascertain wvisoally, as Ffeathers of different background
colours are replaced at different times giving the birds a
unttled appearance. Until birdes have acquired adult plumage,
the dimtensity of colour and 1lte disctribution cannot ba
compared. Macroscople lnvestlgations revealed, however, that
the presence of the colouring occurs in the same areas on
young birds as it does on adults.

The outermost feathers are most affected by the
celouring, and inner layers often have just the protruding
most distal parts of feathers coloured. The feathers of the
throat are small and narrow and tend to stick ouwt at right
angles to the skin. These feathers do not therefore provide
as much "shading” to underlying feathers, and all feathers

are stalned which makes this region look darker than the

rest of the bird.
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FIGURE 4.4. Caprive adult Bearded Vulture.

FIGURE &4.5. Wild adult Bearded Vulture.
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4.3.3 Macroscopic examinatipn

The distribution of colour on feathers was most intense
digtally and peripherally. Ian older, more worn feathers the
eolour spreads and the whole feather may become & wunifarm
rich rufous. The same 18 true of the feathers of immature
birds, bot in first-year birds, ¢the background is so dark
{and the feathers are new and unworn) that any rufous coloar
is mnot visibhle, though 1its presence can be detected by
BlCcTOSCOpPY .

When handling live birds, both adults and immatures, a
quantity of rusty coloured powder rubs off om one's hands
and Clancey (1%968) reports a similar phenomenon when
handling skins. If a feather 18 wiped on a white cloth a red
mark 1is left on the cloth (Bertheld 1967; pers. obs.) and
some Tufous colouring can be washed off with pure water.
Clancey (1963) found that when sponging the feathers of the
lower neck and breast of an adult Bearded Vulture specimen
{shot 1in the Underberg district of Matal) with water and
white face scap, mueh of the colour was removed.

It was found that the less iIntensely coloured, less
worn feathers lost their colouring more easily by washing
than did the darker more worn feathers. Washing off the
colour with water is a physical process; the colour does not
dissolve in water, but 41if the darker, more tenaclious
feathers &are treated with an oil gselvent {ethyl alcohol,
chloroform or a detergent) considerably more colour can bhe
removed by subsequent washing with water. Although feathers

can be made considerably lighter, it was never possible
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wsing this technique to make them absolutely whice.

4.3.4 Light and scanning electron microscopy

Light and scanning electron microscople invesclgations
of wild Bearded Vulture feathers showed rufous colouring on
most feather parts, with an accumulation particularly at the
ends of barbs and barbules and in the axes of shaft and
barbs, barbs and barbules and barbulas and hamuli
(Figure &.6). WNo differences between adult and 1immature
feathers were found, but the more worn feathers vere more
thickly coated.

In the feathers of the captive bird, the hamuli and
splintered keratin a4t ©the ends of barbules are clearly
vislble (Figure &£.7). In wild birds these sites are ideal
for the accumulation of the rust colouring, often forming
large “blobs™ at the ends of the barbs (Figure 4.8) and
barbules (Figure 4.9)., Barbules may become so thickly coated
that they are bound together in clumps of two or three
(Figure 4.10), and the more worn a feather the greater the
amouat of colour that adheres to it. Figure 4,11 shows a
sectlion of a breast feather of an immature Bearded Vulture
that received an 1injury resulting in the keratin partly
splintering and breaking. As can be seen, this reglion

accumulated very high levels of colouring.

“'3[5 !"r.r ﬂt!fl:tiﬂn

Results obtained from X-ray diffraction analysis are
shown in Filgures 4.12 to 4.15. The stub, coated with che

adhesive and covered with a very thin carbon layer was
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FIGURE 4.6. Broast feather of a wild adult HBearded Vulture
showing iron oxilde coating the barbs and barbules

and accumulating in the axes (S.E.MN. x 350).
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FIGURE 4.7. Breast feather of a captive adult Bearded YVulcure

showing hamuli and split keratln ar the ends of

the barbules; no iron oxide (5.E.M. x 100).
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FIGURE 4.8, Iron oxide formaiag a "hlob™ on the end ofF a barb
of a wild adult Bearded WValture breast feather

(S.E.M. x 200).

FIGURE 4.9. Iromn oxide forming “"blohm™ at Ehe weandm of
barbules of a wild adult Beardad Yulture bhrtaank

feacher (5.E.M. x 500).
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FIGURE 4.10. Barbules of a wild adult Bearded Vulture breasrt
feather bound together 1in groups of two or

three by iron oxide (S.BE.M. x 350).

FIGURE 4.11. Sectilon of an immature Bearded Vulture breast
feather that received an injury. Iron oxide
attached 1in high concentration in thias reglon

of keratin breakage (x 16).
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FIGUORE &.12. X-ray diffraction analysis for elements on the
stub on which sectiomns of feathers were mounted,
coated with glue and covered with a thin carbon

layer.

0.0 . enengy (xev) 0.0
FIGURE 4.13. X-ray diffraction analysis of the breast feather

of a captive adult Bearded Vulturas.
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FIGURE 4.14. X-ray diffraction analysls of the breast feather

of a wild adult Bearded Vulture.
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FIGURE &4.15. X=-ray diffraction analysis of the breast f[eather

of a-wild immature Bearded Yulture.
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examined first, to determine the "background nolse” and any
possible blas that may arise. As can be seen from Figure
4.12, very small peaks of S1 (Silicone), § (Sulphur), C1
{Chlorine) and Cu (Copper) are detected, possibly being
components of the adhesive material used, but these do not
gilgnificantly affect the following analyeas: The whita
feathers of the captive Bearded Vulture show high peaks of
51, 53 and Ca (Calcium) (Figure 4.13):. These slements are
components of the feather itself. The level of Fe (Iron) waws
extremely low. In the case of both adult and immature wild
birds (Figures 4.14 & 4.15 respectively) very similar high
peaks for ot-Fe compounds were obtained, with lower |E.-r.
levels. Some S1 and Ca are seen in the immature bird, these
presumably being due to quartz or other mineral particles
adhering to the plumage.

Line scane for iren across feathers of different colour
intensities are shown in Filgures 4.16 to &4.19. The white
feathers of the captive bird show only background effects
(Figure 4.16) a pale adult shows definite pesks as the scan
crosses parts of the feather (Filgure 4.17) and dark coloured
adults show very large peaks (Figure 4.18). In {immature
birds, the same range 1s observed as in adults. Less worn
feathers show lower levels of irem thanm more worn Ffeathers.
Figure 4.19 shows an immature Bearded Vulture breast feather
with an intersediate amount of wear and irom attachment.

Iron removed from feathers by means of ultrasound 1in
dilute NaOH wsolution proved to be amorphous to X-rays,

indicacing cthat it is probably related to ferrihydrite, a
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FIGURE &.16.

I-ray line scam for 1lrom Bcross
4 captive adult Bearded Vulture

breast feather (x 50).

FIGURE 4.17.

X-ray line scan for iron across
the breast - feather of a wild,
pale-coloured adult Bearded

Valerwure (x 50).
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FIGURE 4.18.

X=ray line scan for ironm across FIGURE 4.19. X=ray line gcan for iron across
the breast feather of a8 very the breast feather of an imzature
rulfous wild adult Bearded Bearded VYulture of intermediate

Vulture (x 50). colour (x 50).



poorly crystalline hydrous oxide of Adirom, rather than
haematite (%-Fe,0,) which 1s the common crystalline oxlde
form. The rusty orange (as opposed to red) colour of the
stained feathers also attests to this (M. Fey pers. comm.).
This type of iromn compound is typically foumd as a
gelatinous or filmy accumulation in freshly oxidized water
which has emerged by seepage from more reducing subterranean
sources. Typically, with ageing, it will tramnsform to omne or
other of the cerystalline Fe compounds {(geothite, =-FelDH or
haematite). Mountainous habitats are usually rich in 1irom
oxida; both the basalt and cave sandstone cliffs of the
Drakensbergy and Maluti mountains are richly coloured by iron
oxide. The oxide tends to accummlate particuolarly inm caves,
potholes and ledges on these cliffs, seeping or leeching
into such sites through fissures in the rock. If a hand 1is
rubbed over the floor of these sites, many are found to be

rich In irom oxide, stalning the hand a rusty colour.

&:3.,6 Bahaviour of the birds

Bearded Vultures spend such of their time on ledges and
in potholes on cliffs. They nest, roost and perch on these
sites, and often, having obtalned food, carry it to a cliff
to feed. Just over 16T of all Bearded Vulture diurnal
activity away from the nest takes place on cliffs {Chapter
8). At nlght birds roost either on the nest (mainly Females)
oF on a nearby ledge or pothole. Captive European Bearded
Vultures reportedly lie down on the ground at nlght, resting

on thelr chest, throat and head, with wings spread (Berthold
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1967). Siegfried & Frost (1973) report that cthe captive
southern Afrf{can Bearded Vulture under thelr observation
adopted a prone positiom with neck retracted and ventral
surfaces of the body restlng flat on the ground. The legs
and feet wvere dravn op Into the ventral feathers, tChe head
drooped sideways and the eyes were closed. Wild Bearded
Vultures sleeping awvay from the nest rested on Cheir bellies
with feet drawn up into the ventral feathers, and head and
neck hunched up and retracted. They were never observed to
lie dowvn. Only on negts were adulcs and young birds sean
sleeping with their heads restimg on the substrate (nest
rim).

During the course of this study wild Bearded Vultures
were never observed dust bathing and, although Steyn (1982)
reports that the species does, this 1is probably not vwvery
cCoOmmOn . In captiviey, birds often dust and wmud bath
(Berthold 1967; A.C. Jaques pers. comm.; pers. obs.),
partlcularly after bathing in water when their plumage 1s
stil]l wer.

The captive adult Bearded Vulture bathed regularly,
usuvally after feeding and often more than once a day. I
observed the bird bathing at D9hl5 on a winter morning,
when & thin layer of ice covered the pond. The bird began by
dipping its bill in a number of times, sometimes lifting its
head and drinking, sometimes just passing its bill through
the water. It moved away from the pond and stood in the sun
for about 10 min, then returned and climbed clumsily 1into

the pond (a circular cement tub about 1,5 m in diameter and
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25 cm deep, sunk into the ground). After stamping its feet a
few times it began ecooping its bill through the water, the
gcoops beacomling progressively deeper untll 1ets whole head
was being submerged (Figure 4.,20), It then sat in the water
having first Fluffed up 1its fFfeachers, bobbing and drenching
itself by thrusting its body back and forth and up and
down. From this position 1t continued to duck 1ts head under
the water. After about 2,5 wmin In the water the bird
emaerged, sat on a small patch of grass and commenced rubbing
lts breast, belly, throat, sides of face and chin up and
down on the ground (Figure 4.21). This continued for jJust
over 2 min. The bird had four more such ¢trips to the water
in which 1t also wetted its back and wings by leaning over
ko one @ide and lowering that wing, almost folding it
beneath its belly. This would then be repeated for the other
side and back again, belng done five or six times per dip.
The bathing lasted 34 min, by which time the bird was
completely soaked. It then climbed out onto a sunny rtock,
fluffing wup 1its feathers every now and again. Whenever the
garden was watered the captive Bearded Vulture alse rubbed
itself in the mud {A.C. Jaques pers. COMmM. ).

Wild PBearded Vultures were observed bathing at 14
different sites 1in southerm Africa, four of which ware
regularly wused. Two sltes were Cemporary ralawater rook
pools and the other 12 sites were small streams. These sites
were all closely investigated, but ne reglons rich 1in iron

oxlde were found. 1In addition, wild Bearded Vultures were
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FIGURE &4.20. Captive Bearded Vulture bathing
during which it submerged its

heaad and most of 1ts body-

FIGURE 4.21. Captive Bearded Vulture rubblng
its face, throat and breast on

the ground afcer bathing.



never observed to rub themselves on the substrate during or
after bathing. Sceyn (1982) suggests that Bearded Vultures
may obtain the coloration from irom oxide In the water.
However, Berthald (1967) has shown that thes Liron oxide
content 1in water 1s far too low to cause coloratlon of
Bearded Vulture feathers (though it may in some species
which have a different feather microstructure, 5§
Anatidae, which hava thin hollow spacea In their barbs,
barbules and hamuli). It is possible that wet birds fly wup
tae cliffs and rub theaselves on ilron=rich ledges and floors
of potholes to pick up the rufous coeloration, but during the
course of this study, deasplte the many hundreds of hours
spent watching nesting and roosting cliffs, thias activicy
was never recorded.

It seama far more likely that DBearded Vultures
lneidentally come Intoe contact with gelatinous or filay
accumulations of dron oxide in potholes and ledges of
cliffs, where they spend an apprecilable amount of cthelir
time. These areas are likely to be damp, facilitating the
attachment of ironm oxide: Berthold (196B) noted that captive
birds wsupplied with soll rich in iron oxide coloured very
auch more quickly after the soil had been dampened by rain
than when the soil was dry. The colour would be rapidly

spread by preening, and excess iron oxide would Fall off.
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4.5 DISCUSSION

How Besarded Vultures acquire the rufous colouriag of
their uaderparts has caumsd much speculatlon, as no rceally
convincing behavioural activiiy has sver been seen. Iron is
the fourth most common alement Ia the sarth'"s crumt (Sienkeo
& Plane 1966). Mountainous habitats are usuvally riech in irom
oxide, which tends Eo accumulate in caves and on ledges
after seeping through fissures in the rock. Thase damp,
typically gelactinous or filmy accumulations oceur on the
sltes where Bearded Vultures are most likely to roost and
perch. In southern Africa, many of the cave sandstone and
basalt cliffs are a rusty colour from iron oxide. 1 never
sav wild Bearded Vultures rubbing cthemselves In iron oxide=-
rich soils or on cliffs. 1 suggest, thersfore, that che
rufous colouring 1s obtalned passively by incidental
contacts

Why should the Bearded Vulture acquire an external
coating of iron oxide on Lts feathers? Perhaps the most
obvious explanation 1s that of camouflage. Berthold (1967)
#tates that in a nuaber of species (at least 120 species of
birds have bean shown toe have rufous eolouring due te diron
oxide) the rusty coloration provides canouflage for the bird
and can thus be considered te have a protective functlon.
This 1is especlally cthe case with birds which have light
coloured feathers and, by taking on the eolour, blead in
vith ctheir wsurroundings. As mentioned above, where the
nandstone and basalt cliffs {n southern Africa are not dark

grey or black im colour, cthe presence of Lrom oxide causes



yellow anmd gold through orange to red colouring of the
eliffs. Adult Baarded Vultures have their upper parts (back,
wings and tall) a dark slate colowr matchiang the dark
sections of cliffs, and their underparts (rufous) matching
the 11ght trom oxide coloured regions. Pure white underparts
would be {smsdlataly obvious on a cliff, advertising rthe
bird's presence. For a bird as large as the Bearded Vulture,
its presence, and especlally its nest slte, are particularly
difficult to detect. WNests are almost Invariably in deep
potholes hidden from sightr. Very little “vhitewash™ is left
on the c¢liff under the nest, and whea approaching the nest,
birds wusually Ffly below the top of the eliff and so are not
silhouetted. In addicilon, little activicty takes place about
the nest, particularly in the early stages untll cthe chick
is well able to defend itself, the parents arriving and
departing rapidly. This is in contrast to the gsituation
reported for the European Bearded Vulture (Brown & Amadon
1968; Cramp & Simmons 1980) (see Chapter 7). So effactiva 1is
this behaviour that twe farmers who had Bearded Vultures
nesting on cliffs directly behind their homes were totally
unavare of the presence of the birds, and a third, wvery
interested Ffarmer, who knew of the presence of the birds,
could not locate the nest, whose cave entrance provad to be
vislble from his dianlng room window! Perhaps BHearded
Vultures and other large raptors alternate between nest
slites in order to enhance thelr inconspilcuousness.

Camouflage of nest sites, however, is of a long~term
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nature s Parhapse short-cers camouflage is even Bore
important, because it is really only agalnst man that loag=-
term camouflage is going to be at all effective. HNesting
sites are Iinaccessible to all other mammals (including
baboons), and it is only other birds that pose a possible
threat. It is unlikely chat cthe pressnce of a nest could be
kept hidden for very long from a palr of Black Eagles Aquila
verreauxii or other raptors livimg ia the area. Bsardasd
Vultures often carry food to a ledge or pothole on a ecliff
to feed. There are a number of records of piracy from
Bearded Vultures, Linvolving both Black and Marcial Eagles
{Scotchar 1973); Steyn 1982). In addition, Whitenecked Ravens

Corvua albilcollis are a constant source of annoyance,

attempting to steal food whenever possible. The short-ternm
camouflage afforded by the rufous colouring could be
important in allowing the bird sufficient unmolested time in
which to faed.

An addiclonal explanation for the dark dorsal surface
of Bearded Vultures is worth considering. Desert animals,
when net eryptically coloured, are most often black
(Serventy 1971). 1In white and dyed Zebra Finches Foephila

guttata exposed to artificial sunlight, the dyed black birds

used about 231 less energy than did cthe white birds
(Hamilton & Heppner 1967). Similarly, Lustick (1969) found
that oxygen consusption inm birds exposed to solar radlatlon
was raduced by 26X in dark birde and by 61 in pale birds.
Dark-coloured birde could therefore achleve a considerable

saving in metabolle energy in low=temperature situations.
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Alpine regions have, in commonm with deserts, a high
Llancidence of golar radiation because of the clear
atmospheric conditions. This leads to a great diurnal
temperature range. Surfaces exposed ¢to the sun heat wup
rapidly, buat once in shade, they quickly cool off. Black
colouring as a means of reducing energy expenditure 1s
therefore most efficient in areas where solar radiation 1is
high. The dark dorsal colouring in Bearded Vultures might
therefore be ilmportant for reducing their energy expenditure
in the early mornimg, on cold clear days and when In flight
through cold alpine air with the sun shinlng on thelr dorsal
surface. In the wunlikely event of heat stress becoming a
threat, birds could retire to the shade, turn their backs
away from the sum or soar.

Octher explanations for acquiring iron oxide on feathers
bacose possible when looking at the microscople positioning
and nature of the deposits. The iron oxide conecentrates at
the ends of barbs and barbules, usually forming “blobs”.
These are the points were keratinm splitting and breakage
most commonly occur, amnd It Lls as a result of the inicial
wear that Llron oxide can get a hold. These “blobhs” therefore
form at the sites which experience most wear, and it 1is
suggested that they act as protectivae capas, thus reducing
the extent of further feather vear. For a speciles which
speads an appreclable amount of time on rocks and cliffs,
and has relatively short legs, the amount of contact between
the feathers of the underparts and the rock substrate must

lead to considerably more wear than is usual in most birds.

93



Iron oxide also tends to gather im the axes of barbs &
barbules, thus giving rigidity to these structures. A number
of barbules may also be bound together by iron oxide at
their ¢tips. From s microscoplic Inmvestigation one would
assume that 4{iron oxide isparts rigidicy to the feather,
perhaps making it more wind- and waterproof. However, If a
heavily coated feather is compared to & lightly coloured one
(i.e. an outer feather compared to a feather a few layers
down), 4t is appareant that the barbsz of the darker f{eathesr
are f[ree from onme another and do not “"zip up®™ or Interlock
to form a windproof surface, as do the more lightly coloured
feacthers. This 15 because the hamuli become coated with
iron oxlde and can no longer interlock efficiently with cthe
ridges on the 8djacent barbules. It Is therefore significant
that only surface feathers and exposed ends of {mmediately
underlying Ffeathers become heavily coated with Lfron oxide,
the underlying feathers retalning thelr windproof structure.
Flight feathers are structurally unsuited toe accumulate iron
oxlde .

Finally, the iron oxide could act as an ectoparasite
control. When handling wild birds (and skins) particles of
lron oxide dmpart a dusty or powdery “"feel” te the birds
(Berthold 1967; Clancey 1968; pers. obs.). This may account
for dust Dbathing in captive Bearded Vultures (which lack

iron oxide) and the pauvcity of records of wild birds dust

bathing.



TABLE 4.1
Time taken for pale Bearded WVultures ¢to regalan normal

colour after ralnfall.

Humber of days Humber of Bearded Vultures
L 2
3 L
6 3
7 1
8 1
9 1
mean = 5,8 total = 12
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TABLE 4.2

Colour Intensitlies of Bearded Vaultures observed with

ralnfall of preceding seven davas <10 mm, aad >10 mm.

Rainfall on preceding | No. days |No. Bearded Vulture sightings

seven days (mm)
Pale | Normal | Dark | Total

<10/day 108 20 ios 28 356
ok -

»10/day &6 28 80 1 109

Total 154 48 188 29 465

Chi-squared test; * = p<0,05, #*% = pl0 001,
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Chaptar 5§

HOME RANGE AND MOVEMENTS

5.1 INTRODUCTION

Patterns of dispersion wary conslderably between
different species of birds of pray. At one end of the range
are specles which nest singly imn exclusive territories, at
the other are those cthat nest In closely packed colonles.
The former aré associated with a food source whiech is Fairly
savanly distributed both spatiamlly and temporally, whereas
the latter are dependent on a highly unpredictable and
patchy food source (Newton 1979). Scavenging species of
raptore wmay be found to correspond with all polnts along
this range. Some scavengling specles are thought to maintain
largely exclusive ramges, such as the Whiteheaded Vulture
and the Bateleur (Kruuk 1967; Pennyculck 1972; Watson 1984)
while in the Gyps vultures, home ranges overlap totally and
all the specles are to some extent colonlal (e.g. Kruuk
1967; Pennyculck 1972; Houston 1975; Mundy 1982). Solitary-
neéating spacles whose ranges are partly or tocally
avarlapping fall into intermediate categories, e ..
Lappetfaced Vultures in the Namib Desert (Sauer 1973; pers.
obs), Hooded and Egyptian Vultures (Pennyculck 1972), but
the movements and ranges of these specles have generally
been licttle studied. The Bearded Vulture clearly falls into

this intermedlate group.

Informatlom on the patterms of diaparsilon and more
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pacticularly, on home range siges, use of ranges and the
axtent of <cterritorifality 1in most large birds of prey,
including the Bearded Vultura, is generally lacking. This 1s
becauvse these specles characteristically cover vast areas
daily, cumulatively forming a feraging range which may be
tens or hundreds of kilometres in diameter. In addicion,
healthy populations of scavenging raptors are usoally
restricted ¢to isolated areas where the rate of resightings
of marked individuvals is low, (e.,g. Snelling 1570), and
biased towards human access routes. It I8 only relacively
recently, with the development of small radio transmitters,
that {intensive investigation of the movements of large
raptors has become possible {Ialf Southern 1964; Kenward
1980; Pennycuick 1983; Boshoff et al. 1984).

In ordar to understand patteras of dispersioa 1t 1is
necessary to have some insight inte the day=-to=-day movements
of 1individual birds and the areas used by a single pair at
differeant ctimes of the year. 1In birds such as Bearded
Vultures, which spend most of the day patrolling across
country Ain search of food (Chapter 6), dally foraging
patterns and home-range size and une aArCa closely
interrelated. This chapter describes the more Lmportant
modes of flight of Bearded Vultures, investigates chelr
home-range weilzes at different times of the year, looks at
range use and daily foraging patterns of adults and

describes the movement patterns of a radiotagged lmmature

bird.
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5.2 METHODS

Degcriptive ACCouUnts of foraging-related flight
behaviour were made opportunistically. When possible, flight
alr speeds were timed with a stop watch, wuvasing geographle
features to measure distances and allowing for wind wspeed.
The frequency of wingbeats durlng flapping flight was timed
for Bearded Vultures and some other specles during different
activities. BRates of ascent were measured uesing a4 theodolite
ar geographic features. Because the rate of cliadb 1is
depandent largely on the amount of 1ife avallable,
msasuraments were made only when other raptor species ware
pressnt and attempting to gailn height in the same chermal or
hilleide updraught so that comparisons could be made.

An attempt was made to determine the home-range wsizas
of Baarded Vultures using standard marking techniques, e.g.
aumbered metal leg rings, coloured plamtic rings and cutting
"windowas"” into the remiges and rectrices (Snelling 1970;
Gargett 1973). Bearded Vultures' legs are almost entirely
feathered. The plastic coloured rings, one per 1leg, weras
therefore placed immediately above the foot. A metal ring
vas attached above one of the plastic rings. A cholce of
threes window positions on esach wing and two on the tail were
possible (Figure 5.1). In most cases a window on each wing
and one on the tall were used (Table 5.1), but im the last
three d{mmature birds which were vindow-marked, two windows
were cut on one wving as no other mnew comblmations were

available. Each bird obtained s unique colour code and
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FIGURE 5.:1. The wing and tail window positions wused for
marking Bearded Vultures captured in the Glant's

Captle Game Reserve.
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windov combination, although window posictions were sometimas
duplicaced between immature and adult birds.

Informatlion on reslghtings of marked birds was
requested from (a) Natal Parks HBoard and Forestry staff Im
all conservation aress In the Drakensherg, (b)) visicors to
all Drakeasberg cooservatlon areas and {(c) farmers Ila arsas
ad jacent to the conservation areas. Informaclion and
observacion forms were supplied to these and all other
interested people. I undertook twice=weekly foot and horse
patrols, concentrating mainly on areas which were otherwise
poorly covared. All observations of marked birds were
plotted dirmctly onto a grid map. The numbers of resightings
on each marked bird are given im Table 3.1, It is clear chat
no useful ianformatiom on young birds was obtained, with an
average of only 2,5 sightings {including capture locality)
per bird (range l-4). The mean perlod between capture and
the last slighting for young birds was 2 months (range 0-6
months). The average resighting rate of adult birds was
considerably higher at 48 sightings per bird (range 36-67)
over a mean period of 10,8 months (range 7-14 wmonths) and
the resultant ranges plotted from these sightings appear
superficially to be adequate (Figure 5.2). However, thay
were suspected to mnot be representative of the ranges of
the birds for the following reasons:

(a) the nest sites ware not central to the ranges of the
birds, suggesting that not all parts of the ranges were

belng identified;

(b) many of the sightings wvere in predictable localities
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FIGURE 5.2. Dispersion pattern of five Bearded Vultures (from four pairs, A-D) marked with

numbered wmetal and coloured plastic rimgs and windows in the Glant's Castle

area. Home ranges were determined by plotting all resightinge of these birds.




guch as near the birds' nests or at the feeding sites, and
few sightings were obtained at any distance from Cthese
localicies;

{c) the sightings tended to indicate the distribution of the
observers (mainly tourists and comservatliom staff) rathar
than the distributions of the birde (few records weras
obtained from Lesotho, all of which were ay own)j

(d}) birds were often seen disappearing into areas for which
thelr ranges had not been mapped.

When trips Into these unmapped areas were msade
(invariably oan foot, and lasting up to seven days), no
marked birds vere seen, presumably because they ware then
foraging in another part of thelir range. Similarly,
observatlons made through a telescope on the movements of a
palir of Bearded Vultures nesting on a large inselberg, a
site that would have been ideal for the study of a specles
moving even up to 10 km from its nest, ahowed that for more
than half of their foraging time they were out of visual
range. The information obtained from this pair, ona of which
was marked (capture number 10 in Table 5.1) 1indicated,

however, that the information obtained from the other adult

birds was highly inadequate.

Other disadvantages of using these standard marking-
resighting techniques werea that no information on daily or
sessonal movements and area utilizatlon were obtained.

It was concluded that the home range and daily
movements of Bearded Vultures were too extensive, the

nuabers of obsarvers too few and unevenly distributed and
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the tarrain too rugged and inaccessible to provide suitable
information from these marking technliques.

Once the inadequacies of these marking technlques had
bean recognized, radiotelemetry was introduced as a possible
solutlion., Equipment was obtained from the A.V.M. Instrument
Company ; Illinotis, U.S8.A., consisting of ¢twe L.A. 12
recelvers with sweep option, two hand-held, cthree-element
yagli antennae and five H-module S.B.2 transmltter packs,
each wveighing abour B0 g, inclusive of battery, antenna,
ground plate and plotting macterial, with a curreat draln of
about 0,35 mA. The transmitters were within the 148,000-
148,275 pwHz frequency range and had 2 theoretical 1ife of
about 14 months. 1Ia practice radio life ranged from 8-14,5
months .

The ctransmitters were actached to the Bearded Vultures
by a harness-type back mount (Kenward 1980), constructed of
Y=mm nylom cord sheathed in clear, soft PVC surgical tubing.
The transmitter was mounted high on the bird's back (Figure
5.3) at a point judged to be over its centre of gravicy. The
harness ran from the transmltter to the base of che bird's
neck, formed a loop about the neck and jolned just poscerior
to the Junctlion of the clavicles and sternum, thereby
allowing the crop to bulge out unimpeded when Ffull. The
harness ran down the centre of the breast and belly to a
polnt between the legs about 5 cm anterior to the cloaca and
them split, a cord passing posterior to each leg and
attaching on the hind edge of the transmitter. All knots

vere tled in the nylon cord only. The surglcal tubing was
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FIGURE 5.3.

The 80 g radio tramsmicter was mounted on the
bird's bBback by a harness made from 3=mam nylon
cord sheathed in soft plastic surgical tubing.

A - "V" shape to accommodate a bulging crop and
the swallowing of large bones, B = harness
passes behind legs, C - transmitter is attachad
above the bird's centre of gravicy and D =~

antenna extends along and slightly beyond tail.
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pushed up agalnst the knot and sealed with quickset epoxy
resin. Before releasing each radlio=-tagged bird 1t wings
ware stretched out and a number of postures were tested to
aensure that the radio Fitted snugly but that all wmovemaents
vere unlmpeded .

Radiotagged birds were locatad by ctriangulatlen. A
nuaber of tracking polnts were chosen (Flgure 5.4) each of
which allowed reasonable line-oaf-sight coverage of large
areas. No single sat of tracking points alloved the rvanges
of all birds, or even the entire range of one bird, to be
adequately covered. Tracking was therefore done from
different sites In an attempt to include all parts of each
bird's range. Although both operators of tracking equipment
(trackers) were  usuwally in contact by hand-held radlios,
tracking times were scheduled at 10-min intervals, starcing
vith capture no. 17 and working through to capture no. 21,
each on a different channel. Compass bearings of the "peak”
slgnals from each bird were therefore taken at approximately
the same time by each tracker. Because the distance to thea
radlotagged bird was often more than 3 ke and ap to a
maximum of about 80 km whea tracking from che ground, as
vide a tracking base (l.2. distance betveen receivers) as
possible was uvsed, usvally at least 20 km. This ensured that
most of the crossplots were at an angle of between 50° and
130°, whieh resulted in more accurate fixes than could be
obtained from very acute angles of intersection.

Transmitters were attached to the following birds; a

juvenile about two wmonths after its ficst flight (see
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radiotagged adult Bearded Vultures, the trappling
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FIGURE 5.3.

Method wused to attach the three-element yagl

antennae ¢to the wing satrutse of the Cessna

Skylane -

a = J-element yagl antenna, b = alrcrafr wing,
¢ = wing strut, d = mectal split-clamp, felt
lined, e = PVC clamp (for insulation), f = wire

stays, g = antenna cable, b = plastic binding
tape.
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vere tapad to the back of the struts, wup the fuselage and
inte the cabin, where they entered a two-way switchbox,
which 1in turn was connected to am L.A. 12 vrecelver. This
allowed the operator to switch between the antennae. Once a
signal had been picked up, the bird was approached until the
signal was strong and clear. The pilot then made a slow and
level turn to locate the strongest signal. By switching back
and forth between the antennae, the direction of a signal of
equal strength wvas determined audibly through headphones.
The direction to the bird was then recorded from the
aircraft's compass and the position of the aircraft was
recorded. By turning the volume of the reciever very low as
an equal asignal was approached, a more accurate bearing
could be obtalned. The process was then repeated with a turm
from the opposite direction, and the mean compass bearing
was calculated. The aircraft then flew to a point where
ancther compass bearing could be taken, such that the two
bearings would Intersect at an angle near to 90°. Because
the aircraft travelled at well over 200 km/h the time
difference between the two sets of plots was not considered
to seriously affect the accuracy of locating the birds. 1If
birds were moving fast, subsequent plots showed this.

To determine the accuracy of tracking from the
aircraft, tests were made on stationary birds, one of known
positlion, one of unknown position (at that time), and on
birds in flight. The flying birds were an adult which was
scaring within {its "activities area” (see section 5.3.3

below) close to the nest site, and a young bird flying
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cross-country. The alrcraft was flown im a wide circle about
each bird, obtaining bearings from roughly every quarter.
None of the birds were sean, Tracking distances varled from
about 6,5-36 km. The intersections of the bearings obtained
at near to right angles (four per bird) were plotted, but
not the intersections of bearings taken from approximately
opposite sides (Flgure 5.6). The area contained within the
four plots was caleulated and was taken to represent Che
degree of precision of aerial tracking, while the distance
from the centre of this area to the known (or later known)
position of the nest, or the centre of the "activities area”
was takern to be a measurs of accuracy.

Stationary birds were plotted to withion 600 m and 700 m
respectively of thelr actual positions, and the bird soaring
in its activities area was plotted to withim 1,6 km of tche
centre of this area (Table 5.2). The reductlionm im accuracy
in the case of the soaring bird might be partly because the
bird was not in the same position when each bearing was
taken, but probably more because of the varying signal
intensity that 1s recelived from a circling bird, making 1t
more difficult to match the two antennae exactly. The actual
posltion of the bird flying across country was not known but
the apparent precision was fairly low, being wvithin an area
of about 16 km?. Considering that to obtaln four bearings
takes almost 30 min (about three times longer than 18
required for two) and that a bird can move & considerable

distance in this time, the lack of precision is
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FIGURE 5.6.

Method wused to locate and plot the positlon of
radiotagged birds during aerial tracking. Inter-
gectlong of limes obtalned from near righe-
angles were used (o) but not intersectione of

lines obtained from opposite sides (x).
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understandable. In this case, ¢the distance between the
{ntersections of the first two and second ¢two wsets of
bearings was about 7 k=m. This distance, rather than
reflecting a lack of precision, probably reflects che
movement of the bird. Aerial tracking was considered to be
sufficlently accurate to augment the ground trackimg data,
considering the size of the Bearded Vultures' range and the
distances they covered each day. Aerial tracking was
partlicularly 1lmportant Ffor locatling Yyoung birds, whose
movements were unpredictable and whose localities would
otherwise have remained unkaown for long periods.

Data on the juvenile radiotagged bird (capture no. 17)
are given 1im Chapter 7. Results om tha other four
radiotagged birds are presented In this Chapter. A total of
3323 localities were plotted for these birds, covering about
707 bird-hours, sany of which, however, were tracked
concurrently on a total of 44 days.

RBadiotelemetry was used to (a) locate nescs and reostcs,
(b) calculate home range sizes during different times of the
year, (c) determine cthe degree of use of differeat areas

within the home ranges and (d) investigate dally movements

and foraging patterns.

Four methods of analysis were used to calculate the
ranges of Bearded Vultures from the tracking data. The
minimua~area wmethod (Mohr 1947) is one of the most commonly
used methods for determining home range slze (e.g. Marquiss
& Newton 1981), 4im which a basic assumption is that the

radiotagged animal will reveal the boundaries of 1ts home
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range, a4 line jolning the ocutermost points forming a convex
polygon representing the alnlmum perimeter of the range. The
polygon was formed by choosing the msocst northerly polnt,
than rotating a perimeter line clockwlse uncil it
intersected another point. This new polnt was them taken as
the point of rotatiom for the perimeter line, and the
procedure repeated untll the polygon wis completed. The area
of the polygon was thea calculated.

The cenvex polygon may not alvays repréesent the minimum
area of a range, however, since it may include unused areas
within its boundary. A second method was tharefore used, to
identify those areas within the range which were not
utilized, as well as those areas of intensive wuse. This
sethod Involves the use of grid cells (Siniff & Tester 1965;
Voigt & Tinline 1980; Samuel et al. 1983), the size of which
were chosen to reflect the error inherent in calculatlng
each fix. 1In this study, fixes were mada at widely varying
distances, with different degrees of Intersection of
triangulation. 1In addition, because of the large home range
sizes, It ls necessary to select a manageable number of
cells. A grid cell size of 2 x 2 km was adopted aa
appropriate for the degree of precision obtalned from the
telemectric data. A count of used cells then bacame a measure
of home range as well as range use. Cells around and between
used cells may be influenced in a number of ways (Volgt &
Tinline 1980). 1In this analysis the only Iinfluence of other

cella used was the "linked cell” method. Where successive
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fixes were closely related in time, (defined here as less
than 1 h), and bridged one or more cells, cells between the
two points were linked in a straight 1line. Data obtalned
from this grid cell method were wused to plot three-
dimensional maps of the home ranges to show areas of
concentrated use, using "Plotcall™, a computer package
consisting of a number of mapping programs. The information
(x, ¥y 6 £ axes) vas entered on a data flle and then gridded.
This in turn was transformed into three dimensions. A small
smoothing factor (0,01 on a 0-1 scale) was introduced te the
program so that asharp peaks and troughs were slighely
evened out.

A third method, a “"maximum area” range was obtained by
drawing a circle about a centre polnt. While the longest
distance between two points is often taken as the diameter
of the circle (e.g. Evans & Holdenried 1943; Hayne 1949;
Calhoun & Casby 19358), for this analysis the dlstance
betwveen ¢the nest slice (representing the centre of activity)
and the furthest point was taken as the radiuvs of the
clrele. This area was assumed to represent the theoretical
saxilsum range of the bird, although within this area large
reglons may be seldom or never used.

Finally, a fourth method of chronologically 1linked
fixes (Voigt & Tinline 1980) proved to be useful for
representing the {informatiom obtained from the {mmature
radio-tagged bird, because this bird did not centrallize its
activicies about a fixed point (i.e. a nest), but moved

constantly from area to area.
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5.3 RESULTS

5.3.1 FPlight
Bearded Vultures spend about 77% of the day In

foraglng-related flight (see Chapters 6 and 8). Only about
3% of flight was found to involve flapping, the rest took
various forms of gliding flight. To put this chapter Linte
perspective, the main foraging-related flight modes are
summarized (Table 5.3) and some information on flying
parameters 1s given.

Bearded Vueltures are capable of a wide range of flying
modes, from hovering (or even flying backwards) on the brow
of a2 hill incto strong slope 1ift, to sustalned speeds during
level flight of at lezst 116 km/h. The accuracy of timing of
diving birds wmaustc often be questioned, but conservatblva
estimaces for the Bearded Vulture were between 170-230 km/h
during fairly short dives (twice while chasing Whitenecked
Ravens with food and once when pursued by a Black Eagls;
timing was started only once considerable speed had been
buile wup). It 1s probable that the birds never attained
thelir maximum possible speed over the short distances, and
it 1s estimated that this would be in the order of 300
km/h (Browan 1976a). Cross-country travel and high-level
searching were done at a mean speed of about 96 km/h (but
the overall speed would be slower Lf the time spent rising
up on thermals was included). Intermediate foraging was
normally at about 60-70 km/h. It was not possible to measure

the speed of flight during low foraging directly because of
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the highly irregular flight path. 1t was executed, howaver,
at a lover mpaed than intermediaste~height foraging, wicth cha
tail wsually well spread (wvhich net omly decreased astall
speed but also increased manoeuvrability) and was probably
at much the same speed as flight mode E (Table 5.3), 1i.s.
about 40 ka/h.

The rate of flapping flight in Bearded Vultures was
found ¢to wvary acecording to their acciviey (Table 5.8);
during undisturbed flight and during play they used a low=
frequency wingbeat (about 130 beats/min), which Llncreased co
about 155 beats/min when being chased, wmobbad or when in
pursulit of another bird, and also when flying with shallow
wingbeats close to the ground. Both Cape Vultures and Black
Eagles wunmed a higher-frequency wingbeat during wundisturbed
flight than did Bearded Vultures. The flapping flight of
ipmature Bearded Vultures was fouand on average to be slower
in each wset of circumstances thanm that of adult birds,
probably because of their larger wing area, but cthis
difference wvas not significant.

Few wseasurements of climb rate comparing Bearded
Vultures to other specles were obtalned (Table 5.5), and
comparisons were made only with Cape Vultures and Black
Eagles. In all cases, Bearded Vultures galned helght more
qulckly, being 5-9% more efficient tham Black Eagles
(unsexed) and 20-47% more efficlent that Cape Vultures. In
spiral thermals Bearded Vultures gained height about 202

faster than did Cape Vultures, but on slope lifec they waras

even more efficlent at about 40-47% Ffaster than Cape
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VulEtures.

5.3.2 Home ranges

The average home range size I1dentified for adulc
windowv-marked Bearded Vulctures, monitored for am average
period of 10,8 months (range 7-14 months), and using Cthe
ninimum area sethod of calculation was found to be 418 ka’
(range 302-743 ka’). These ranges are considerably smaller
than the actual areas covered by the birds, but 1t can
nevertheless be @seen (Filgure 5.2) that they are totally
overlappling, indlcacing that Bearded Vultures are not
territorial in the sense that they do mnot exclude
conspecifics from thelr foraglong ranges, although they do
defend a small area immediately about their nest (see
section 5.3.1 below).

Three adult birds, two males and one female, were
radiotagged and closely monitored for periods of 6, 7 and
8 months respectively (Table 5.6). An average of 998 plots
were obtaloed per bird (range 688-1349). Where data allowed,
the sizes of ranges covered were determined when (a) adults
were Incubacing or close=-brooding (early nesting periocd),
(b) young werea Ln the nest but not closely attended (lace
nesting perlod) and (c) the young vulture had lefec the nest
and when adult birds wandered widely. The three methods used
to obtaln a measure of home range size in adult birds (1.m.
radius to furthest point, wminimum-area method and grid=-cell
method) were chosen not only because they have been widely

used Iin other studies and therefore allow comparisons, but,
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more {importantly, because the radius method provides anm
indication of the maximum possible area over which the blird
would move, the minimum-area method Is probably a close
representation of the actual area used during the wstudy
period and the grid-cell method provides a means of showing
the actual areas [n which the bird was recorded, thus
tdentifying areas of concentrated use withim the overall
homa range.

To avaluate the degree of completenesas of the
radiotracking data relative to the actual ranges of the
birds, after each 50 locality plots the area enclosed in the
polygon formed by using the minimum-ares method was plotted
{(Figure 5.7). It was assumed that once the curve flattened
off, l1.e. @no lpncrease Iln home-range size was found desplte
continued cracking, that the size of the bird's range for
that particular period had been ressonably identified. Data
on home range slzes for the three radlotagged birds during
the three periods and using the differemt methods are
supmarized in Table 5.7.

Calculations on home-range sizes were found to diffar
considarably depending on the method used to calculate them.
The grid-cell method, deflnlng the area in which birds were
actually located, would be completely accurate only with
continuous tracking over the entire study period. This was
not possible In this study, and would fdeally require widely
distributed automatic tracking stations to cover all

movements, or satellite tracklng. However, the minimum-area
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method provided a good approximation of the area used by the
birds and 1s adopted here as the most uvseful and practical
method. The wuse of the radies to the furthest point from
the nest to determine the area used by a blrd is clearly an
overastimation of range size, but because the habitat 1is
fairly uniform and birds are not limited by constraints of
territoriality and beacause they can fly in all directions,
it was taken to be the maximum possible area over which they
might forage, and possibly the area that would be covered
over a long period of time, perhaps the 1ife of a pair.
Palrs sltuated on the edge of the specles' distribution,
however, do not always neat near the centre of the home
range; capture no. 1O (bird D in Figure 5.2) ranged to the
west of 1ts nest into the mountains, while movements te the
east over less mountainous terraln were very limited in
distance and occurrence. The average ratio of range aizes
obtalned for Bearded Vultures using the three different
methods (minimum—area method:grid-cell mecthod;radius circle
mathod) was approximately 1:0,5:2,4,

It 1is apparent (Table 5.7) that, during the early
nesting period (when a parent bird 18 in close attendance at
the nest), home ranges are at their smallest at about 600
km?, This is similar to the areas obtained from the window-
marked birds (300-740 km?), suggesting that the window-
marking method identified only the core foraging area about
the nest. Because bird capture no. 21 was nesting so far
away from the other two radio-tagged adults details of this

bird's movements during the firsct two perliods ware
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inadequately covered and are not included In the results.
Once a parent bird was no longer inm fulltime attendance
a4t the nest {(late nesting pericd) the time avallable for
foraging 1increased, hence birds foraged further from the
nest and home ranges more than doubled in size to abour 1300
km?. Birds were nevertheless obliged Eo return to the nest
to provide for thelr yvoung. Once the aestling had left the
nest this constraint no lenger applied, and the birds were
again able to expand their foraging range (often with the
young blrd accompanying them). The mean post-nesting {(not
post-breeding, as the young bird was still dependent on 1its
parents) home ranges of birde 19 and 20 was 2441 km® while
that of bird 21 was conslderably larger at 7468 kmj, an
overall mean of 4116 km®. Despite the very much larger
oveérall home range of bird capture ne. 21, the actual area
utilized (grid-cell method) was not much larger than that of
the other two adult birds. It travelled considerably further
from 1ts nest (75 km), however, than the other two
individuals (36 & 47 km respectively). Based on data from

birds 1% and 20, a theoretical annual pattern of home range

g8lze 1is shown in Figure 5.8.

5.3.3 Range use

All three adult radiotagged Bearded Vultures had their
nests on the Natal Drakensberg side of the escarpment, and
all were in Forestry or Natal Parks Board conservation
areas. Two (capture nos. 19 & 20) bred on the High Berg near

Glant's Castle while ona (capture no. 21) bred further
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south near Bushman's Nek in the cliffs of the Little Berg.

Typical distribution patterns for the three different
periods, a8 obtained from radiotagged bird 19, are shown in
Figures 5.9=-5.11. Birds on nest duty were oot included 1na
the data shown 1in these Ffigures, and high peaks 1in Cthe
position of the nest (map A 1in each case) therefore
indicate the large amount of time that off-duty birds spent
near the nest, amounting to 25% of all occurrences during
the sarly nesting stage, 15% during the late nesting stage
and 5,5% during the post-nesting stage. This clearly
indicates that, a8 the breeding season progressed, off-duty
birds spent less and less time in the nesting area. During
the early stages of the breeding season the off-duty birds
spent on average 751 of thelr time foraging within the
borders of the Forestry and Natal Parks Board conservation
areas, 20 foraging in Lesotho and only about 2% over
farmlands (Table 5.8). By the late nesting period parent
birds spent 9% of thelr foraging time over Farmlands and by
the post-nesting stage, about 25% of their foraging was
over farmlands.

The montane, gubalpine and alpine belts of the
Drakensberg and Maluti mountains are very similar in general
vegetatlion structure, consisting wainly of aopen, Ctussock
grassland and at high altitudes (above 2900 a), low woody
specles interspersed with alpine grasslands (Killick 19613).
Throughout the Bearded Vulture's range in southern Africa
the habitat is therefore mainly open, amnd only in the more

protected valleys and hillsides do small patches of forest
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FIGURE 5.9.
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Home range of a radiotagged female Bearded Vulture
(capture no. 19) during the early nesting period. In
A:. the square with the nest was included 1in the
analysis (but data were not included when the bird

was actually on the nest) while in B. this square was

excluded from the analysis.

127



] L
b P
$ ."\...':_,!

! Iﬁ-\\.‘l ot i S
I NN S

o g

s

e e BN e
cenes ST NN
B cwires et :;Fﬂﬁf}?i"‘,‘*" 'l“' AATet Y, ]

- T, S 1 0
S ) s

e A
e T AT ;e
A S oS e
R e e SRt
o et e e ey N Er Ay L o g
e A el Mt
-, A

TN S o Py

“:‘-‘::q_:*: i,

g

b gl e

“ :'-‘::1;:1;::*:-‘ il
L -

FIGURE 5.10. Home range of radiotagged bird no. 19 during

late mnesting perliod. Maps A. and B. are as for

Figure 5.9.
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FIGURE 5.11. Home range of radiotagged bird nmo. 19 during cthe

post-nesting period. Maps A. and B. are as for

Figure 5.9,
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and woody 8crub occur. WHo clear-cut vegetation types can
therefore be identified over which Bearded Vultures may be
expectad to forage more often than others. AL high
altitudes the carrying capacity of the environment may be
expected to be lower tham at lower altitudes, species
richness and abundance being related to latitude, altitude
and habitat complexity (Piamka 1966; Nel 1975; Rowe-Rowe &
Meester 1982), but this effect is probably obscured by the
pastoral practices 1n Leésotho, wvhere grazZing lamdsa are
heavily overstocked {Ambrose 1976; Jilbert 1979). Although
the radio-tagged birds spent more time foraging over Natal
than over Lesotho, their ranges over Natal were larger than
those over Lesotho, possibly because less energy 18 needed
to glide out over Natal, 1000 m below their nests, than Eto
rise up to Lesotho. HNevertheless, when the proportion of
time spent foraging in each area relative to the proportion
of each area avallable within the home range was analysed
for birds 19 & 20 {(Chi-squared test), it was clear that no
preference for one or other area was shown (p = 0,7 and 0,8
respectively). Physical Ffeatures in the home ranges of the
twe blrds were of far greater importance. The Drakensberg
escarpment was used about three times more often than would
be expected from random distribution (p < 0,001), mainly for
fast cross-country travel. The birds made use of the good
1ift conditions which prevail.

The relative coarseness of the grid plots (2 x 2 km)
does not allow for assessment of preferences of use with

regard to fine topographic features. Large ridges and
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valleys could be examined, however, and for radiotagged
birds 1% & 20 during all seasons examined, ridges were used
for foraging three times more frequently than were valleys
(p € 0,001). In addition, birds were located inm the areas
of their nests and the feeding sites more oftem than would
be expected from random ccecurrence (p < 0,001). In the case
of the feeding sites this ladicates that birdes were at least
attracted to these areas, even though theéey might not always
be making good use of the food provided (sSee Chapter 10).
The frequency of location of radio—-tagged birde &t
different distances from the nest waried in accordance with
the range size (Table 5.9). For example, for birds 19 & 20,
75% of location plots were contained within a radius of
about 10,5 km of the nest during the early nesting period,
within 12 bkm during the late nesting period and within 20
km durlng the post-nesting period. During the early nesting
period both female and male radiotagged birds 19 and 20
foraged within a radius of about 16 km of thelr nests
(Figure 5.12). A similar situation was found during the late
nesting period, except that a few forays into more distant
areas were made. Once the parent birds were no longer
committed ¢to return at regular intervals to the nest,
foraging extended regularly up to about 28 km from the nest,
with a distinct peak between 8 and 22 km from the nest. When
consldering that for each flight to a distant area, birds
have to overfly areas around the nest on the way out and

back again, many of the plots near the nest probably do not
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POST=NESTING PERIOD — JAN TO APA

FIGURE 5.12. Mean percentage occurrence of two radlotagged
Bearded Vultures (captures 19 & 20) at different

discances from theilr nests during threa periods

of the year.
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raflacet birds foraging but rather birds 1in transit. 1f
crops=country travel could be weparated from foraging, the
trend suggested above, where the post-nesting birds
concentrate Ctheir foraging at some distance from the nest,
would probably be more greatly emphasised.

Bird 21 gave a somevhat different pattern (Figure
5.13). This bird foraged conmsistently at some distance from
the nest and no clear pattern was avidemt, other than that
most foraging (551) took place within 30 km of 1ts nest,
thereafter progresslvely declining, excapt for between 50-60
km from Lte nest, ¢Cthis lnterval being the distance to the
two feeding statlons in Glant's Castle Game Reserve, where
the bird was pariodicallv locaced.

Based on the resightings of marked birds, radiotracking
data and behaviour patteras, the home ranges of adult
Bearded Vultures could be divided into four different
reglons (Flgure 5.14) as follows.

l. The territory, defined as that area actively defended
against intruding conspecifics and some other spacles. This
area clreumscribed the nest site at a wvariable distance,
depending on the individual and specles intruding, buc had a
maximum vadius of about 500 m (Table 5.10). Immaturs birds
and nelghbouring adult Bearded Vultures were alloved to
approach to within 50 m or less, wvhile Bearded Vultures from
more distant reglons wvere sometimes attacked at up to 500 nm
from the nmnest. The behaviour of the approaching bird was
also {iwmportant; birds flying straight past at high spead,

obviously 4involved In travelling across country, even If
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only 100 m abhove an active nesc, were seldom challenged.
Birds circling near - another bird"s nest were sometimes
aggressively acttacked. 1I the offi-Zduty bird was presear 1t
vould drive the invading one away, but In the absence of a
mate, the nesting bird would leave the nest and attack cthe
intrudar. Specles other than Bearded Vultures were also
gub ject to territorial aggression. Black @Tagles were
aggressively challenged and attacks were aimed at birds at
up to 500 m from the nest. Other specles vere tolerated
considerably closer, e.8- Cape Voltures wvere rarely
attacked, even at 30 m from a nest, while small raptors and
nenraptorial birds, e.g. Rock Kestrels Faleco tinnunculus,

Gymnogene Polyboroides typus, Bald Ibis Geronticus calwvus,

and storks, were never attacked.

2. The activicies area, consisting of an area about the nest

in which a palr of Bearded Vultures spent most of their non-
foraging time. This area contained the active nest,
alternate nests, ad jacent roost sites, the w=main bone
dropping areas (ossuaries) and usually one or wmore areas
that provided good soaring conditlons, such as part of an
escarpmant, large slope or gully. Depending on the
topography, this area was usually 3-7 km? (mean = 4,6 km? )
(Table 5113, Only the territory ficself wichin the
activities area was defended; for the rest, birds often
gathered over ossuaries or areas providing good 1life, and
nonaggressive Interactions (interpreted as “play®) regularly
took place, with up te seven birds taking part. Birds spent

conaiderable time soaring about their activities area (9% of
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the day, see Chapter 8), particularly In the afternoons, and
the high utilizactlon of this area is also apparent from the
radiotracking data (Flgures 5.9-5.11, maps A).

3. The main foraging area, being that area in wvhich mainly
low and Intermediate-helight foraging usually occurred.
Breeding adults were generally restricted to this area
during the early nesting period. During the late nesting
period and the post-nesting period radiotagged birds 19 & 20
spant about 93X and 76X of their time respectively within
this area. The sizes and shapes of the main foraglng areas
varied betwveen palirs, but they were usually fairly circular
about the nest (except where nests were on the edge of the
species’ distribution) and bercween JI00=700 km? 1o size.
These maln foraging areas were the approximate areas
identified for birds that were resighted on ring and window
markings.

4. The EE!L range, lncorporating the entire area over which
a pair of adult birds ranged. The maximum ares recorded
during this study (using the minimum ares method) was 7468
km?, but birds 19 and 20 had ranges of under 3000 km?, and
this 1s probably a more representative home range size,

birds foraging up to about 45 km from their nests.

5.3.4 Dally movemanta

The detalled foraging pattern of radiotagged bird 19
was obtained during a sortie in the late nesting period by
continuous tracking (Figure 5.15). The bird was in sight for

about 30X of cthe time by one of the two trackers. The
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On ground @ | Thermalling

FiGURE 5.15. Detailed foraging pattern of an adult radiotagged
Bearded Vulture, obtained by coantinuous tracking

over 2,8 h in the Natal Drakensberg.
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trackers were close to the bird throughout the tracking
period and the information recorded on this sortie was ¢the
most precise that was obtained. On other occaslons when I
had attempted to obtain thess detalls birds foraged either
totally or parctly out of the range being covered by the two
trackers.

Tha bird covered an estimated 149 ka in 2,8 h giving a
mean speed of 53 km/h. The speed varied conslderably at
differeant stages, however, depending on the bird's activicy
and ranged from astationary to 96 ka/h. Because of tha
different speeds involved, only about 19 of the distance
was covered by low foraging despite this taking up 302 of
the time. The converse situation applied to the other two
foraging methods. About 10,6% of time was spent exclusively
in obtaining 11fe, about half ia thermals and half agalnst
the escarpment 1in slope 1lift; the bird was of course
constantly obtaining 11ft while foraging, this being slope
11ft along hillsides and ridges.

Apart from this detalled tracking exercise, birds were
usually tracked at 10-min latervals. By joining the 10-min
interval points in Figure 5.15 and measuring the distance
travelled a flgure of 94 ka was obtained, abour 63% of the
actual distance covered. This Is clearly a result of the
very Alrregular foragling pattern of Bearded Valtures during
(a) intermediate-height foraging, during which they are
inclined to follow contour lines along and around hills and
ridges, and (b) lov foraging when they quarter {zig-zag)

across hillsides. During high foraging and escarpoment-
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gliding flight paths are much more direct, as has been found
with other high-foraging species such as the Cyps vultures
(Pennycuick 1972, 1973, 1983; Boshoff et al. 1984).

Data on 37 complete foraging sorties are presented 1in
Table 5.12, covering the three periods. Because these data
were obtained at 10-min intervals, distances travelled were
multiplied by a correction factor of 1,582 as obtalned from
the detailed foraging sortle above. This assumes that the
same proportion of time was spent In each of the activities
on each sortie, and that similar types of flight paths were
flown. Apart from obvious varlations due to topography, vhen
birds are foraging further from the nest they are likely to
spend more time in fast, high=level flight, and this 1=
suggested 1n the mean corrected speeds, with foraging during
the post-nesting period being ac almost 10 ka/h faster on
average than foraging during the sarly nescing period.

Despite these complications, some trends are clearly
apparent. Foraging sorties varied from 16 min to 5 h, but
were shortest during the early nesting perlod and longest
during the post-nesting perlod, although theses differences
were not statistically significant because of the high
degree of wvarlance im the [foraging times. Corrected
distances covered varied from 11-318 km (uncorrected were 7-
201 km) and, as would be expected, were on average shortest
during the early nesting perlod (84 km) and longest during
the post-nesting period (140 km). As birds might geo out

foraging two or more times per day, and spend about 77% of
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the day (more than 9 h)y in foraglng=-related flight, and
assuming that their mean speed of flight was about 48 km/h,
it is not unlikely that they were covering up to about &30
km per day, excluding non-foraging flight. While these
distances may appear excessively grear 1t ghould ba
remembared that a wvisit to the feeding statiom in Gianc's
Castle Game Reserve by radio-tagged bird 21 from 1its nest
near Bushman's Nek, following the Drakensberg escarpment
(which is the fastest and least energy-consuming route),
involves a round trip of 182 km. A monitored one-way Erfip
took the bird only 55 min.

The final point which should be considered under dally
movemants is how subsegquent foraging sortles relate
spatially to preceding ones. It is reasonable to expact
that, 1if a good source of food is located, birds will return
to that area in preference to exploring new areas. Good food
gources do not last longer than a few days, however, after
which new sources must be located. The main foraging sorties
of radiotagged birds 19 & 20 were therefore monitored during
two perlods of five conseécutive days during the post-nesting
period (see example of five consecutive sorties by bird 19,
Figure 5.16.a). While absolute detall was not obtalmned on
all sorties, enough informatlon was obtalned te plot the
general foraging areas (Figure 5.16.b). From this the degree
of overlap of area covered during a particular sortie, with
that of sorties on previous days, was calculated and the
means of the daily overlap (i.e. two birds tracked for tweo

periods of five days each) were determined (Table 5.13).
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FIGURE 5.16. An example of five consecutive foraging eorties
{A) and the approximate areas searchaed by the

radiotagged Bearded Vulturea (B).
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The foraging area covered on any one day was found to
overlap wvery little (mean = 10I) with the area coverad the
previous day. The extent of overlap varied from 0-611. It 1
probable that a good food supply in the area of the previous
day'a foraging caused the bird to return to the same area
the followving day, accounting for the exceptionally high
overlap of 61X. As would be expected, the overlap of
foraging range increased with increasing foraging sortles.
By the fifth day the overlap with one or mora sorties from
the previous four days was 58I, but overlap with any oane

particular sortie was less tham 30X.

5.3.5 Dispersal of young birds

Once 4into their second year immature birds wander
widely. This fact was apparent from the relatively large
number of young birds captured in the Clant's Castle Game
Reserve and windowv-marked (70X of birds captured before
radiotagging) compared to thelr very low resighting rate
(average of 2,5 sightings per bird compared to 4B sightings
par adult). No young bird was resighted more than four rimes
and no information was therefore obrained on their pattern
of movement. An lamature bird aged about 22 months at time
of capture was therefore radiotagged and Llts movements VerTe
monltored from the ground and from an atreraft over 9 months
on a total of 23 days; 329 positional plots were obtained.
This bird wvas considerably mors difficult to track than the
adult birds because 1t d41d not return to a particular sitce

and 1its locality was therefore unpredictable., The wuse of
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the alrcraft was essential In locating the position of the
bird, and this was then followed up by ground tracking.

The radiotagged imanture bird wvandered widely,
remaining in an area for periods ranging from two days Lo
three wmonths (meas occupatlicn time for six areas over 10
months was about 5 weeks) then movimg to another area
(Figure 5.17). The movements were unpredictable, and because
of the inaccessibility of some of the areas, few positional
plots were obtained 1in these reglons. These ranges are
therefore not good reflections of the sizes of cthe areas
occupied but rather reflect the vandering nature of the
bird, a characteristic also suggested by the fev times the
roogt sites were used. The bird moved an average of 31 km
(range 22=38 km) from the centre of one area to the centre
of the next, and the three areas occupied for which
reasonable data were obtalned (areas I, III & V) were on

average 608 km? in size (range SL1-T85 hu’}.

5.4 DISCUSSION

It is apparent from the data presenced in Filgure 5.7

that the larger the home range (both belonging to one

individual at different periods of the year, and between
individuals), ¢the longer it took to establish its Ilimitcs.
Assuming that the figures obtained for the respective range
slzes were the actual total ranges of the birds during
those periods, then to obtain 95% of these ranges for
birds 19 & 20 took about 100-250 plots during the early

nesting perlod, 250-3350 plots during the late nesting period
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FICURE 5.17. The movements of a radiotagged lmmature Bearded
Vulture {n the Drakensberg, monitored over a

period of 10 months.
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and 450 plots (85 h of tracking over 14 days) during the
post-nesting period. Bird 21, with 1ts considerably larger
post-nesting range, required 600 plots and 160 h of tracking
aover 26 days. This trend is supported by other studies, e.g.

for European Sparrowhawks Acciplter nisus with ranges up to

about 35 km?, the areas used by the birds could be
determined from about 20 locallcy plots on 4-7 days of

tracking (Marquiss & Newton 1981}).

5.8.1 Territoriality

The foraging ranges of Bearded Vultures have often been
described as “territories” (e.g. ©E®rown & Amadon 1968; Cramp
&% Simmons 1980; Steyn 1982), suggesting an exclusive right
by the resident pair to a particular foraging range which 1is
actively defended against conspecifics. This study has
clearly shown that foraging ranges overlap extensively.
Taking an average circular home range as extending up to
about &0 km from the nest and using the mean inter—-pailr
nesting distances for different regions given in Chapter 9,
it 1is theoretically possible for about 50 pairs of Bearded
Vultures to forage over the Giant's Castle Game Reserve and,

in addition, perhaps as many young birds. The reasons why

Bearded Vultures maintain the nesting dispersionm pattern
that they do, but do not defend a foraging terrictory, are

discussed in some detall in Chapter 6, where it 1s suggested
to be related to the erratic avallability of their food.
From a conservatlon polnt of view, these overlapping

foraging ranges make the species highly wvulnerable to
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persecution and the irresponsible use of polisons.

5.4.2 Home range size

The sizes of home ranges in Dearded Vultures (and many
other large raptors) are often calculated from the fnter=
pair nesting density {(e.g. Brown et al. 1982; Steyn 1982).
This interpretation of homé=-range size 1s meaningless in all
but the most highly cterritorial specles, and evea Ila these
there are differences from area to area, e.g. In the Matobo
{formerly the Mactopos) of Zimbabwe, Black Eagles were found
to maintaln exclusive ranges at ground level, and Im the
falely uniform hablitat of this area inter-pair nestling
distances were a falrly accurate reflection of cterritory
size (Cargett 1975). By contrast, in the Drakensberg, the
habicat sultable for thelr main food source, the Rock Hyrax,
is patchy and limiced to scree slopes, gullies and river
COUurman with boulders, with wide expanses of grasasy
hillsides and ridges between these arecas. In these less
sultable areas, Black Eagles were found to overlap
exctensively, and adult birds from three different pairs
weTfe captured at ome site withia 2 ka of an active nest,
despite the fact that these birds forage op to 9 ka froam
thelr nest {(pers. obs.).

The wse of inter-pair nesting distances to calculate
range w®ize led Sceyn {1982) to state about the Bearded
Vulture that “che size of the ‘territory' (= home range)
does not appear to be particularly large™. 1Im the Pyrenaeaas

homse ranges were estimated to be about 300 km? (Terrasse st
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al. 1960-1961) and 160 km?, spread over two valleys and an

intersecting mountain ridge (Suetens & wvan Groenendael
1973). 1In Ethiopla, ranges of 12,3 kn’ were estimated based
on inter—-palr nesting distances (3,5 km) whila 1ian Lesotho
ranges of 623 km’® are given (Brown et al. 1982). These range
sizes were usually estimated during the breeding season and
are generally similar to those obtalned in this study when
resightings of marked birds were plotted, and are probably
inaccurate Ffor the same reasons. It is probable that many
home-range studies based on resightings of marked birds (as
opposed to continuous observatlions onm target 1individuals)

are equally inaccurata. For eaxample, home ranges obtalned

for Martial and Tawny Eagles Aquils rapiax using radiotagged

birds in South West Africa/Namibla (C.J.B. unpublished data)
were on average 26 and T4 times larger respectively than
ranges obtained from window=marked birds of these species in
the Kruger National Park (Snelling 1970). Habitat and food
availability undoubtedly influence the amount of space which
a palr have to cover to obtaln theilr pray, but I do not
believe that, 4in a species the size of a Tawny Eagle, home-
range slze can vary Iln the respective habitats as much as
from 27 to 2018 km?. I would therefore contend that the
reslghting method must beé inaccurate for wide-ranging

species where observers are few, as was found in this study.

J.4.3 Range use
From Figures 5.9-5.11 on range use it iz clear that the

nest site forms the centre of the range about which
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activities revolve, during both the nesting and post-nesting
periode. Birds forage outwards from this point Lo a falrly
uniform fashion and foraging #fforcts were not concentrated
in the long téerm {in particular habitats. Food, though
patchily distributed, was therefore probably equally likely
to be foumd in any area, though concentrated foraging in one
area in the short term could mean that this area
subsequently has less food than am adjacent area. The
enargatice (Involved In foragliog, hovever, appear to bes of
greater long=ters iamportance In dictating utilization of an
area. Areas vhere aslope 11ft was best available teo
facilitate fast and low-cost gliding, mnamely along ridges
dand escarpments, wvere more heavily utilized than any other
areas.

The alze of the foraglng range changed at different
times of the year. Ranges were smallest during the nesting
period. This 1Ls probably a function of the amount of
foraglng time available; each bird of a breeding pair had
about half the normal foraging time in which to find food.
The end of the early nesting perlod was probably the time of
year when parent birdes had greatest difficulty in meeting
their food requirements because (a) foraging range was
restricted by limitations of foraging time and (b) the
nestling was demanding a substantial amount of food. At this
time of year the mortality of ungulates i{n the Drakensberg
was at its highest, and carrion was more readily available

than at any other time of the year (Chapter 8).

I have argued that breeding in Bearded Vultures in
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gouthera Africa is tismed so that the period wvhea pareant
birds are under most stress colnecides with the period of
greatest food avallabilicy (Chapter 8). Small foraglng
ranges can therefore be malntalned during this relatively
shoret pariod. During the late nesting period the nestling
vag left unactended for progressively longer periods and
home ranges got larger durimg thils time and, 4in additlon,
both parents were able to forage simultaneously. The main
food of Bearded Vultures (i.e. bones) does not decay rapidly
and birds could therefore continue to enjoy a Ffairly
abundant supply of food, which cannot be used by other
species, for a consliderable length of time; thus, deaplta
thelir overall ranges having expanded during this peried,
most foraginmg stlll took place within much the same area as
was used during the early nesting period. At the end of the
nesting perlod, the food supply in the areas near the nest
had probably been depleted, and once young vultures left the
nest and were able to fly sufficiently well, the range of
adult birds increased conslderably. On evidence presented in
Figure 5.12 it would appear that, during the poat=nesting
period, birds concentrated thelr foraging effort at mome
distance from the nest, and mainly beyend areas intensively
foraged during the nesting perlod. A theoretical
representation of wmy interpretatlion of foraging by Bearded
Vultures during the different periods 1s illustrated in
Figure 3.18. This wuse of home range would achieve twao

purposes: (a) during the post-nesting period birds would
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avaeid areas incensively searched during the nesting periods
and (b) a build=up of foed in the main foraging area may
take place before the start of the next breedling deasom so
that, when birda were agaln restricted to this area and
before the mortalicty rate of ungulates had imcreased (during
the incubation period), a ressonable food supply would be
prasent .

From the day-to-day foragling pattern obtained for
Bearded Yultures (Table 5.13) it would appear that,
{a}) overlap from one day to the next 1s avolded unleéss a
good food supply would reward returning toe the same area,
l.e. birds move Llnto new areas to forage,
{b) even after a nuaber of days of foragimg, overlap with
areas covered on previous days Ils fairly low and birds
ldentify and cover areas not recently searched and
(c) despite birds leaving and returning to thelr actlvitles
areas along set and predictable flight paths (i.e. along the
edcarpment and large ridges), once away from the activities
area it is not possible to predict where they are likely ¢to
forage, except to identify recently covered areas where they
are unlikely to forage.

Bearded Vultures nesting deep in the centcral reglons of
Lesotho are at present largely unaffected by modern man's
activities. The birds which nested in the mountaing of the
Cape FProvince om commercial farmlands were eliminated more
than &0 years ago, and the specles is currently confined
2salnly to the highlands of Lesotho and adjacent reglona

(Chaptere 9 & 10). It Ls therefore ceasonable to asaume that
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those Individuals on the edge of the species' distribucion,
and which range over commercial faramlaads, arce maost
vulnerable to persecution, both direct and indirect. Bearded
Voltures nesting on the Drakensberg sscarpment are aoear the
edge of their distribution, a=ad it vas therefore {mportant
to determine the extent to whieh they ranged beyond
congervation areas. During the nescing period, becauss of
their resctricted ranges, Bearded Vultures nestlng ou cths
Drakensberg escarpment spent 2=9% of thelr foraging ctime
over commarcial farmlanda. During the post-nesting perlod
birds spent up to 30X of their time foraging over farmlands,
desplte the fact that food was provided at the feeding
station in Giant's Castle Game Reserve every week throughout
the year In an attempt ¢to contain the birds within
conservation areas (Chapter 10), There was no significant
difference between the time spent over farmlands by che
three vradiotagged birds, one of whose nest wvirtually
overlooked the feeding site, the other ¢twe nesting at
distances of about 17 and 73 km respectively from the site.
The sample slze was undoubtedly small, but it can
nevertheless be assumed that the feeding site was not

effective In containing birde within the conservation areas.

5.4.4 Dispersal of immature birds

Finally, young birds were found to range extensively
and umpredictably in search of sultable foraging areas. They

tended o concentrate 1in areas whers there was little

competition from adules, €.+ 1in the northeastern Cape and
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along roadways and around villages in Lesothe, but did not
gattle permanently in these areas. While resident Iin a
particular region they ranged over a relatively =small area
compared to the ranges of adult birds. These areas were
probably searched intensively, and when they no longer
provided sgufficient food, the birds merely moved to new
areas., This probably accounts for the very varliable leangths
of Etime gspent 1n any one area, rvangliog from ¢Etwo days
(indicacing little or no food fouoad) to three months

{indicating a good source of food).
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TABLE 5.1

Marking codes and number of sightings (including captura) of Bearde:

Vultures crapped In CGilant'as Castle Came Reaserve and marked witl
colour rings and wing and cail windows.

Capturs Age Ring Ring colour ]Hindnu Number of Ferlod
nusber class | number | Left Right |position | sightings | (months
1 Juw. G15502 | Red Red 1,6,7 4 2
2 Juw. C15503 |Black | Red 2,6,7 4 3
3 Juwv. GL5504 |White Red 1,6,7 4 3
4 Juw. G15505 |Yellow | Red 1,5,7 3 1
5 Ad. G15506 |Red Black - . &5 11
é Juw. G15507 |Black Black 3.5.7 2 [}

7 Ad. GL5508 |White Black L,4,7 b 9
B Juw. GL53509 |Yellow | Black 2.4.7 Z L
3 Ad. G15510 |Red White 3,4,7 6 7
10 Ad. GL15511 |Black Vhite 1,5,8 67 14
11 Juw, 6153512 |Yellow | Blue 2,5,8 | 0
12 Juw, G1l5513 |Blue Yellow | 1,4,8 2 2
13 Juw, Gl5514 |Green Blue 1,2,8 1 0
14 Imm. G15515 |Green Yellow | 3,4,8 3 2
15 Imm, G15516 |Blue Blue 4,5,7 1 0
16 Ad. GL5317 |Yellow | Yellow | 2,4,8 b6 11
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TABLE 5.2
The preclsion and accuracy with which radio-tagged Bearded Vultures wvere located from a fixed-ving

alrcraft in the Natal-Lesotho Drakensberg. For full explanation see page l1b6.

Bird activity Distance of aircraft Precision | Accuracy | Notes
to bird (km) (km?) (km)
Mean Range
1) Statlonary - locality known 14,7 6,5-21,5 0,9 0,6 On nest
2) Stationary - locallty unknown 20,6 10,0-36,0 1.8 0,7 On nest
3) Flying = locality known 14,6 10,0-25,0 5,3 1,6 Over "activities” area
4) Flying = locality unknown 21,6 11,5=29,0 15,6 - Foraglng
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TABLE 5.4

The [requency of wiogbeats during flapping flight by Besarded Vaelcurss and
goime other species timed In the Natal-lasotho Brakensberg.
Species Age Condiclions Saaple alze Ffraguancy
class {beacs/min)
Bo. birds Na.
timad wingbaats | Haan Range
Bearded Vulcure id. Undiscurbad i7 L83 130,3 | 120=-15%7
Bearded Vulture lam. | Undisturbed L] 17 12%,1 | 120-1%3
Nearded Valtura Ad. Chasing/baing 12 407 136,56 | 133-187
chased
Beacded Valture Tea. | Chasing/being 7 183 144 .2 | 133-162
chasad
faarded Vaulteura ad. Flay becween h b 136,0 | 124-148
Beacded Vultures
learded Vulture ima. | Flay betwaen 5 65 130,1 | 120-133
Bearded Vultures
Bearded Valtare Ad . Shallow flapping 1 L& 158,95 | 14d4=171
low aver ground
Brardad Vuleaurs Tes. | Shallow flapping 1 n 182,2 | 178=1A3%
low aver grouwnd
Caps Vulture = Undloturbed 5 36 153%,2 | 130=-166
Capes Vulture - Shallow Flappling 2 14 164,7 | 156=1T1
lev aver ground
Black Eagle Ad. Uodiscerbad & 26 1%6,0 [ 150=180
Tellovbillead Kive | Ad. | Usdisturbed 1 1] i821,2 | LT8=-183
Lannar Falcon Ad, Mebbhlng raven 1 L1 220 -
Blach Crow Ad. Undisturbad H 50 186 -
Filed Crow Ad . Undisturbad 1 Bo 100 -
Uhicenschked Maves | Ad. Undistarbad 9 166 207 .8 | 171=-253
Y]
hitonscked Naven| Ad. | Chasead/mobbing 5 Li2 41,3 | 2L1=242
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TABLE 5.5

The rate of climb achieved by Bearded Vultures compared to Cape Vultures amd Black

Eagles ascending in the same thermal or agalnst the same slope.

Condiclions Alticude Bearded Vultures' Rate of ascent Relacive
galned (m) rate of ascent (afa) (a/s) by: efficiency (%)

Weak slope 1lift S4B 0,94 Black Eagle 0,89 Sed

along Drakenasberg

éscarpment

Good slope 1iftc 735 2,45 Cape Vulture 1,67 46,7

along Drakensbherg

Eﬂr_'nrp-enl:

Cood slope 11ift W16 3,62 Cape Vulture 2,60 37,1

against large (x2)

ridge in Lesotho

Thermal BOG 1,92 Cape Vulture 1,58 21,5

Thermal B39 1,68 Cape Vulgure 1,40 20,0

(X3)




TABLE 5.6

Mumber of localities (plots) obtained for five Bearded Vultures marked
with radio transmitters.

Capture Age Ring Ring colour Transmitter | Number of Period
number class| numbar Laft Eighe nuaber sightings | {(monchs)
17 Juv.| GL5518 Red Blue 1 456 5

18 Imm.| G15521 Blue Green 2 329 9

19 Ad, GL3524 Red Green 3 1349 8

20 Ad., G1552% Green Green 4 957 7

21 Ad. G15516 Blue White 5 688 6
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TABLE 5.7
The home-range eizes Iidentifled for three adult radlo-tagged Bearded Vultures In the
Matal-Lesotho Drakenaberg, during three periods of the year and using three methods to
calculate home range size, These were (A) the grid=-cell method, (B) the minlasums-area
method and (C) the circle method where the radius 18 the furthest point ar which the bird
was located from its nest. The early nesting period comprises the Incubatlon and brooding
stages when an adult iw in constant attendance on the nest; the late nesting period
concerns the time when the nestling 1s still In the nest but is not attended constantly
by an adult; the post-nesting period refers to the stage when the nestling has left the

nest but Lis scill dependent on ite parents for some or all ficta food.

Capture Sax Humber Time Home range size (ka?)
number of plots (months)
Early nesting Late nesting Post-nesting
period perlod period

[ B G A B C A ] c
19 r 1349 a 528 718 1521 732 | 1234 | 2597 1656 | 2162 | 4128
20 M 957 7 44 509 1827 Bl16 | L347 | 2943 1548 | 2719 | 6866
21 H 13.1. B = - = = = - 1820 | 7468 (L7671
Hean - 998 7 436 BLl4 1672 T4 | 1291 | 2770 1675 | 4116 | 9555




TABLE 5.8
Percentage occurrence of three radiotagged adult Bearded
Vultoures (all nasting ca the Hatal side of the Drakensberg
escarpment) over Legocho, Matal Parks Board (NPB) and
Department of Forestry conservation areas, KwaZulu, Transkel
and commercial farming areas.
Early nesting period
Capture Lesotho NPB/ EvaZulu Transkael Commercial
nuaber Forestry Farmlands
(%) (%) (%) (1) (%)
19 19,2 75,2 1.1 - 2,5
20 21,1 76.1 1,4 - 1,4
Mean 19,8 75,4 2,6 - 2,2
Late nesting period
Capture Lesotho NPB/ EwaZulu Transkel Commerclal
number Forascry Farmlands
(X) (%) (%) (%) (E)
19 22,13 66,8 3,0 - 8,0
20 23,6 61,8 2,9 - 11,8
Mean 22,8 64,9 2,9 - 9.4
Post-nesting period
Capture Lesotho NEB/S Ewalulu | Transkel Commercial
number Foreastry Farmlands
(%) (z) (1) (%) (1)
19 22,9 50,1 7,7 - 19,3
20 20,2 44,1 6,4 - 29 .13
21 22,5 41,7 4,7 6,5 24,6
Mean 22,0 45,2 6,2 2,5 24,2
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TABLE 5.9
The distances from their aests at which three radiotagged
adult Bearded Vultures 1in the Natal Drakensberg could be
located on 50X, 75X, 95% and 100X of occasfons, during the
three different periods and excluding times when the birds

WEere on nest duty.

Capture Distances from the nest (km)
numbhar

Early nestling (I) | Late nesting (1) Post-nesting (X)

$0| 75| 95| 100 50 75| 95 | 100 20 | 75| 95 100

19 6] 10| 16 22 q 12 | 20 29 12 | 18 | 26 36
20 6| 11} 17 24 8 12| 2% 1l 16 | 23 | 34 47
21 - = - - = - - = 28 | 48 | 62 75
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TABLE 5.10

Active nast at

whieh other

Bearded

Vultures, Cape Vultures and Black Eagles were attacked by

bréeading Bearded Vultures Io the Watal Drakeasberg.

Specles Age Sample | Distance from nest (m)
class
Hean *5D Bange
Bearded Vulture Ad . 11 244 174 30-500
Bearded Vulture Tam. 5 16 21 10=-50
Black Eagle Ad. ] 367 a8 250=-500
Cape Vulture All 5 A1 37 5=-100
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TABLE 5.11
Slze of accivicties areas used hy Bearded Vultures, and numbers of nests,
roosts, ossuaries and soaring sictes contained therein. Soaring sice A =

egecarpment, B = gliffs, C = ridgefsteep hillside and D = gully.

Localicey S1ze of activicies Ho . Ho . Ho. Soaring sites
area (km?) NesLs Hoosts Ossuaries

AJB |G| D
Ntabamhlope i,o 2 2 & & | & | &
Gypaestus polnt 4,6 3 7 3 * | & | * | w
Mt. Durnford 6,7 i q 3 ke | & | * | %
Long Wall §,5 3 2+ 2 e | &k | & | *
Glanmt's Castle 5,1 2+ 24 2 % | % | & | #
Raedi 5,9 24 24 3 * | % | & | &
Roma L 8 2 1 * | * | K
Mean 4,6 3,3+ A e 2,4
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TABLE 5.12
Distances and time periods of foraglng sorties undertaken by radiotagged Bearded Vultures in the
Natal-Lesotho Drakensberg. Positlions of birds were plotted at 10 min intervals. Because of the
irregular €light paths of these birds when foraging, dJdistances are greater than measured along
the ptralght line between the 10-min plots. From contimuous tracking (Figure 5.15) a correctlon

factor of 1,582 was applied. Usilng the corrected distances, mean speads were caleulated for the

foraging sorties.

Period Time (min) piletance coverad (km) Corrected
spaed (km/h)

Mean * 5D (range) Measured Corrected
Mean (range)

Mean =+ 5D {range) Mean X 5D (range)

Early nesting 113,4 43,6 (48-176) 53,0 20,5 (19=-79) 83,9 32,4 (30-123) 44 4 (3I8-4T)
(n=7})
Late nesting 118,86 45,0 (48-192) 61,1 22,5 (27-94) 96,7 35,6 (43-14%) 48,9 (41-54)
(a=8)
Post-nesting 158,7 80,7 (16-309) | 88,6 49,8 (7-201) [140,2 78,8 (L1=-318) | 53,0 (41-62)

(a=22)
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TABLE 5.13

The extent of overlap (scale of 0-1) by radiotagged Bearded Vultures 1In the Natal-Lesotho

Drakensberg of areas covered on foraging sorties with those areas coverad on previous days.

Two birds were monitored on each of twe occaslons for perlods of five continuous days.

Day Day 1 Day 2 Day 3 Day 4 Day 5 Totals
Hean (Range) Mean (Range) Mean (Range) Mean (Range) Mean (Range)

1 e o

2 0,18 (0-0,61) - 0,18

k) 0,11 {(0-0,20) 0,06 (0=0,20) - 0,17

4 0,16 (0-0,32) 0,18 (0-0,49) | 0,06 (0=0,12) - 0,40

5 0,27 (0,03-0,41)|0,09 (0-0,28) | 0,12 (0-0,26) | 0,10 (0-0,41) - 0,58




Chapter &

FEEDING ECOLOGY

6.1 INTRODUCTION

While it 1is generally accepted that Bearded Vultures
feed mainly on carrion (Brown & Amadon 1968; Glutz von
Blotzheis et al. 1971; Cramp & Simmons 1980; ©Brown et al.
1982; Steyn 1982) 1litrle quanticative informatlon exlsts on
their diet aspart from that gleaned from incidental records.
The most detailed informatiom previously avallable was that
obtained from two nests in Spaln where, of 33 Ildencifled
items, B86% consisted of bones from large animals but Wood

Pigeons Columba palumbus and Redlegged Partridges Alectoris

rufa were also recorded (Suetens 6 van Groenendael 1973).
The diet of the Bearded Vulture in southearn Africa has not
previously been studied, and no adequate Iinformation exists
on how this species finds food or how Lt deals with it.

This chapter sets out to Ilnvestigate the diet of the
Bearded Vulture in southerm Africa as broadly as possible,
to determine how it obtains and handles 1ts food, and to
discuss how this specles has combined a number of

physiologlical and behavioural speclalizations to enable it

to survive la Llts unlque way.

6.2 METHODS

Durliag March and April 1980 the height above ground of

foraging Bearded Vultures was estismated at l-min {intervals
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for the duration of time that they were In slght. As a
result three foraging methods were defined, based on thelr
height above ground. All subsequent observations were
clagslfled into these categories. Foraging activities, group
siges and age classes were determined for the entire study
period from observations recorded on the field-data Eform
deseribed in Chapter 8., Group sizes refer to the basic
foraging wunit and not to numbers of units congregating at
food, or 1in areas providing good 1lift. Data were grouped
during the srtudy for each calendar month (1.e. Aprils of
1980, 1981 & 1982 were grouped, etec.).

On six occaslons differeant food ltems were set out at
feeding sites, and the cholce of Bearded Vultures and ocher
bird species was recorded. The followving food was made
available: (a) fresh carcasses (four horses and two cactle)
slit along the belly and with the meat from one hiadlimb
removed; (b) this same meat, cut into pileces about 135 cm
long and 6 cm dlamecer; (c) sections of the lover limb-bones
of plgs, the tibia having been sawn into sections about 5 cm
by B cm including the marrow and bits of attached meat. Some
of these bonem, obtained on & regular weekly basis, were
placed in a protected sunny area and allowed to dry out,
providing a regular range of ages from fresh to five weeks
old. Some bones were also placed in a seasled plastic bag for
two weeks, Cthe contents becoming partly liquid and very
foul. These different Ltems were spread over a feeding area
of about 30 m x 30 m in equal numbers and evenly distributad

about the carcass. The experiments ran wuntil particular
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items had been so preferentially consumed that the birds
were no longer offered am equal choice of foods.

Observations were made at four carcasses away from the
feeding statiom (all discovered by the descent of Cape
Yultures) from which the selection by Bearded Vultures for
varlous parte of the carcasses was detarmined. Bearded
Vultures were already present at three of the four carcasses
on may arrival but they did mot feed until the Cape Vultures
had almost completed thelr feeding.

The natural Ffood of Bearded Vultures was determined
from five different sources: (a) information provided by
farnmers on what they had seen Bearded Vultures eating om
thelr farma, (b) my direct observations of birds feeding on
“natural® prey (l.e. not provided at one of the Ffeeding
statlions, but Including domestic livestock), as well as
birds carrying food and dropping bones, (¢) food brought te
nests to feed nestlings, (d) prey remalns collected at bone-
dropping wltes (ossuvaries) and (e) prey remains collected
from below nest sites. All collected prey remains were sent
te 1. Plug of the Transvasl Museum for identification and
housing. The collectlion was analysed according to procedures
suggented by Brain (1974), vVeoigt & Plug (1981) and Veoigt
(19813},

Feeding behaviour, the preparation of food and
interactions with other animala wvere recorded for all
observations of Bearded Vultures at or in the vicinity of

food. Most observations were sade at the feeding sites iIn
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Giant's Castle Game Reserve. The most Important and unique
form of food preparation undercaken by Bearded Vultures was
bone dropping. This usually took place at regular sites. The
following informatlion concerning these sites was recorded:
type of site {!;l* smooth rock slab or group of large
boulders), size of dropping zona, position on hillslde,
aspect and slopa. An attempt was made to recoard the
following informactlion on each bone dropped: ctype of bone
belng dropped, height of drop, direction of approach for the
drop, result of each drep, method of descent by bird and
direccion of take=-off.

In cthis and subsequent chapters the term “"bone” refers
not to a cleaned pure bone, buc the scavenged item collected
usually once Cape Vultures had findehed feeding, and with
varying amounts of skin and soft tlssue still actached and

containing the marrow.

6.3 RESULTS

6.3.1 Foraging
High-intensicy foraging can be defined as flighet for

the sole purpose of searching for food. 135 of the AvVerage
11,5-h day was spent foraging In this fashion, comprising
G4 of all flight activities. Foraglng might also take place
concurcrently wicth other activities such as thermalling,
cross-country travel or even while perched oam a cliff. Thus
an additional maxisum of 33T of flight activities could be
used for searching, but this 1s considered to be of a lower

intensity and is not included in the following analysdis.
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The height above ground of 31 foraging Bearded Vultures
was estimated at l=-min intervals, resulting in 149 height
records being obtained (Figure 6.1). Three main foraglog
heights were identified, namely "low", "nedium” and "high”®,
and during the course of the study they were confirmed as
representing different foraging wmethods or gtrategies.
Foraging methods were defined as follows:

a., Low searching; classed as below 20 m above the ground,
but in effect generally below B m, the most common height
being 2=-4 m. Heights betwean B8 m and the next foraging
level pccurred mainly when birds changed from one
foraging method to another, and they rarely remained at
these intermediate levels. Low searching took a number of
different forms: swveeping along hillsides and ridges
following the contours; quartering the ground in similar

wmanner o that of a Black Harrier Circus maurus; and zig-

zagging and circling up hillesides. Bearded Vultures also
change freely from one form of low searching to another.
b. Medium=-height searching; from 20-100 m above ground
level, most of the records belng from 20-70 m. Birds used
slope 1ift to glide along a ridge, covering the area in a
number of broad sweeps or bands. They then sailed across
to the next ridge. When gliding betweéen ridges a bird was
considerably higher above the ground than while sweeping
along a ridge, and went out of the normal range of
medium-height s=searching. These “valley"™ records

are

indicated ian Figure 6.1.

¢. High searching; wusually above 1000 m. There are few
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FIGURE 6.1. The height above ground of foraging Bearded Vultures in the Giant's Castle

area, sampled al l-min intervals (n = 149).



records of birds foraging at levels batwean 100 m and
1000 m. Although birds commonly thermalled up from medium
to high sltitudes, thesse were not included 1in che
analysis because the activity had changed frem foraging
to thermalling. High searching was usually wmore chan
1000 = above the ground and oftem very much higher,
tavelving birds either using wslope 1lift above the
Drakeasberg escarpment and then heading out over Natal
(initially at sbout 1400 = above the ground)}, or
obtaining lift in thermals, somstiomes to helghts at vhich
the birds could no longer be seen through 8 x binoculars,
and then travelling across country until another thermsal
was @encountered. After having travelled some distance
using high searching, birds often descended to lower
altictudes and employed medium~helght searching, e.g.
Bearded Vultures from the Sanl Pass area of the high
Drakensberg were often seen approaching Bulwer Mountain
{about &6 km east of Sanl Pass, with relatively Fflat
ground between) at very high altitudes. Once at Bulwer
Mountain, the birds descended and began foraging at
maedive and low altitudes.

Durimg cthe course of this sactudy daca were collected and

analysed within these three categories of foraging.

Low gearching amounted toe 36X, asdium-height searching
to 58X and high searching to 6% of the total time speat
foraging by Bearded Vultures (see Table 8.3). Alcthough young
birds spent 371 of their day foraging compared to 34T spent

by adults, this was not significantly different (see Table
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8.4.). Of the medium-height searching records, 76X were of
birds foraglng aloang ridges, the remalaing 24% belng of
birds crossing or foraging in and over valleys.

Dzaily foraging patterns showed peaks at mid-sornimg and
mid=-afternoon with a decline in activity towvards wmildday
(Figure 6.2). The morning peak was slightly higher than the
afterncon one (50% and 47X respectively of the total hourly
activities between 09h00 and 10h00, and between 14h00 and
15h00). Both low and medium~height foraglng showed similar
trends, although medium-helight searching increased in the
afternoon to exceed the amount that took place 1In the
morning. High searching bagan only at wid-morning, after
09R00.,

The amount of low and medium—helght searching lncreased
from June ¢to December while high searching showed the
opposite trend, {incereasing 1in December and decreasing in
April with ¢the lowest figures being obtained during the
breéeding season (Figure 6.3). This can be more clearly seen
in Figure 6.4 where the three foraging methods are plotted
as percentages of the total foraging per month.

Bearded Vultures sapent more time foraging 1im the
breading season thanm in the non-breeding season (372 and 32
of the day respectively, Chi-squared test; p € 0,1).
Similarly, %beth low and medium-height searching occupied
greater proportions of the day durlng the breeding season

than the non-breeding season. For high searchimg, the

converde was Ffound.
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FIGURE 6.4.

Yearly pattern of the three foraging methods used by Bearded Vaultures, a# a i

percentage of the total amount of foraging per monmth.



6.3.2 Group sizes

Young Bearded Vultures ware preseat at 13X of all
sightings of adulct birds. Youmg birds, inexperienced in
finding food, wete probably accompanying adult birds to gain
assistance 1in cthis regard; ir is wnlikely that chey
contributed much ¢€to the relationship as far as foragiog
acusen {is concerned. Adult Bearded Vulture records were
therefore analysed for singles, palrs and larger groups of
adults per month irrespective of whether young birds were
attachad to the group (Table 6.1).

Adult Baearded Vultures [oraged malnly elcher singly or
in pairs. &% of adults weare observed in groups larger than
two adults (four groups of three adults and two groups of
four adults) and for the duration of time that these bircds
were under observation, they did mot disperse into smaller
Eroups.

During the non-breeding season 45% of adults sighted
vere single birds, the remainder being mainly 1in pairs.
During the breeding seasoa 56X of adult Bearded vVultures
vere single (significantly greater, Chi-squared testj
p<0,05) while 371 were paired and 6% 1in larger groups
(Figure 6.5). The percentage of pairs represanted here would
conatlcuce che minimum palr-foraglng figure as birds were
often a lictle way apart, and particularly wvhen low=
searchiog 1im rough terrain, one of a pair could easily be
overlooked.

During the breeding season, particularly during the

Incubation and close=-brooding periods (Jume to the end of
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October), one of the nesting pair of Bearded Vultures was in
constant actendance at or near the nest, Because all pairs
of Bearded Vultures bred evary year (40 nest=yaara
sonitored) and as there was not a surplus of non-breeding
sdults (subadults were being recruited intoc the breeding
population, see Chapter 7), there should have been no pairs
of adulcts sighted during this period: yet 371 of adults wvere
seen foraging ilan "palrs”, From observatlons at nest sites
and of marked birds In the Glant's Castle area it was found
that "off duty”™ birds from neighbouring nest sites regularly
came Ctogether to forage (Table 6.2). This was furcher
substantiated at other nest sites, e.g. at the Roma nest in
Lesotha, whera, on five of the 16 early moronlongs cthat
obgervations were made during the “close attendance”
period, an adult Bearded Vulture came gliding im from the
east and circled above the Roma nest until it was jolned by
the male bird of the Roma palr; chereafter cthe birds
departed together. Birds sometimes arrived at a mest site
locking for a foraging partner afcer the departure of che
of f duty bird. This was seen at Ntabamhlope, where an adult
Bearded Vulture appeared and visited first the alternate
nest then circled In front of the mest in use. After about 2

min, when no response was obtained, the bird went gliding

aff. From the few data collected, only all-male and all-
female groups were positively identified. This may reflect
the sequence of sharing of incubation and brooding duties
rather than an avoidance of “mixed groups™, or may be a

result of cthe smsall sample. Many more “"pairs” of unmated
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birds ware confirmed than is reflected in Table &.2, but
they were sither unmarked or too far away to ldentify.

The wmonthly group elzes and compositions 1In young
Bearded Vultures are llsted in Table 6.3. Subadult birds
have been included in the adult category because they are
about five years old, have survived the high acrcality of
their first few years and are there«fore falrly experlenced
at finding food. Berween January and Juna about 27X of young
birds wvers aecen in the company of adults. During the
breeding season, trhis flgure decreased significancly to 14X
(Chi-squared ¢test; p < 0,01). Correspondiang with chls
decrease was ano increase im the number of groups of Yyoung
birds. Young blrds In groups rose silgnificantly from 171 in
the non-breediog season to 37T in the breeding season (Chi-
gquared test; p € 0,01) (Figure 6.6). Youmg birds formed
groups of twos (75%) and threes. Also corresponding with the
decrease In groupings of young birds together with adults
was an Increase in the association between young birds and

Cape Vultures. During the non-breeding season BI of young
birds were seen with foraglag groups of Cape Vultures. Twice
young birde arrived at carcasses with Capea Vultures. It
seems likely that young birds benefitted Ffrom this
agsoclatlion and used Cape Vultures to help them locate food.
During the breeding season this association increaged. Abaut
152 of young Bearded Vultures were seen in the company of
Cape Vultures during chis period. A steady decrease in the

monthly percentage of single young birds from January (when
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juvenile birde joln the free=-flying population) te December
was recorded. This traeand is not properly wunderstood but
could result from (a) single birds foraing groups more and
more regularly, (b) mortality of immacure Bearded Vultures,
{c) emigration Efrom the Glant's Castle area wvhere most
observations were made, or a combination of all cthree.

The group sizes of young birde near to and away Ffrom
known or likely nest or roost sites was ionvestigated (Table
6.4). Observations of foraging birds at least 2 ka from
known or likely roosts (i.e. outside the activities area)
were considered to be "away from”™ roosts, those within 2 km,
“"near to” roosts. Despite the many possible errors inherent
in this analysis (e.g. overlooking roost sites, or birds
from distant roosts foraging wvithinm 2 ka of another birds
roost), some trends are nevertheless clearly appareat
(Figure 6.7). 69% of the single young birds recorded wars
near to roost sites, while 691 of young birds in groups were
away from roosts. Young birds in assoclation with adults and
Cape Vultures were also more common away from their roosts
(612 and 771 of records respectively). This indicates that
slngle birds were more common near to roosts {usuvally the
natal nest sites), but away from these sites, i.e. when
golng out foraging, young birds formed Broups with weach
other or joimed adult birds or Cape Vultures. On returning
toe their roosting cliffs, young birds separace. Immature
birds may wander over large areas (Chapter 5), changing
FoOSt sites as nev areas are covered. There ls evidence that

these birds sometimes roost together (two young birds wers
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seen on the same cliff ledge on two occasions at dusk), but
more often they roost apart.

Observations by farmers, as revaaled by thea
questionnaire survey, provide some data on group slzes, but
no age classes were given (Table 6.5). The group slzes of
Bearded Vultures foraglng and feeding on farmlands ware
combined for the provinces of Natal, cthe Orange Free Scate
and the Cape. Most sightings wvere of pairs of Bearded
Vultures, single birds being more common than groups larger
than two (Figure 6.8). These figurea are llkely to be
gomevhat biased (particularly for adult birds) in favour of
the mnon=breeding season, as birds fly further from cthelr
nesting cliffs at this time of the year and spend more Ccilme
foraging on farmlands. The large groups reported are
unlikely to be the basic foraging group but rather a number

of smaller groups or individuals that have congregated at =

large food source.

6.3.3 Food cholce

When offered a selection of foods, Bearded Vultures
chose bones 1a preference to meat, and pald very 1litcle
attention to the carcasses (Table 6.6). On four occasions
birds departed with lumps of meat. These occaslons were all
during the breeding season when the birds were known to have
nestlings amd the meat was probably destined for the
nestlings. Bearded Vultures selected the older drier bones,
661 of those eaten being three weeks old or more. The rotten

bones aged in plastic were avoided. Cape Vultures by
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contrast ate malnly from the carcasses, although when

approaching a ecarcass, pleces ancountered en route,
particularly lumps of meat, were consumed. Cape Vultures had
difficuley im swallowing all but the smallest pleces of
bone. Birds temporarlly evicted from a place atr the carcass
would often pounce on nearbhy meat before returninmg to the
fight. Black Eagles, Jackal Buzzards Buteo rufofuscus,

Lanoer Falcons Falco bilarmicus and Black Crows Corvus

capensis selectad fresh meat and bones (although all but the
Lanner Falcons would eat dried meat Ffrom three-week old
bones when fresh meat was not available). Whitenscked Ravens
were less wselective than the other wspecles. Although
favouring fresher food, they often flew off with whatever
was nearest at hand.

Belug carrion-feeders, Bearded Vultures are bound to be
largely opportunistlic in obtalning food. Some food L=
obtained as wslngle items, discovered from low or wmedius
foraging heights. At a carcass a certain amount of selection
can take place, particularly 1o the sequence in which
different parts of the carcass are saten. Four carcassas, an
adult and a subadult sheep, & Mountain Reedbuck and a Red
Hartebeest Alcelaphus buselaphus, cleaned of wmost soft
tissue by Cape Vulturas, were monitored For food selectlon.
Although some plcking at attached flesh did take place, che
Bearded Vultures preferred to remove sectlons of the carcass
and fly off with these. Table 6.7 1lists the order in which

the carcasses were taken apart, observations being over a
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period of two to three days; Blackbacked Jackals often
removed parts of the carcasses at night. 1t is apparent that
limbs are the flrst cholce of Bearded Vultures, belng removed
whole wvhere possible. From smaller carcasses such as the
subadult sheep, a forelimb from scapula to hoof 1inclusive
was carried off, while from larger carcasses, e.g. adulr
sheep, the humerus to hoof was taken. In the cass of cthe
still larger Red Hartebaesst, the limbs were disarticulated
into a number of sections before belng removed. Ribs and
vertebrae were the next to be removed, and in one case, the
skull wvas also ctaken. Although detailed observations were
not made after three days, Bearded Vultures revisited the
sites of the carcasses for up toe two weeks after the
animals" deaths.

It ia difficult to obtalm an accurate idea of the diets
of raprors cthat do not produce pellets of indigestible
portlons of food. Many studies are based on prey remains
callected at nests (e.g. Boshoff & Palmer 1980; Boshoff et
al. 1981; Brown 1952/1953; Plug 1978; Steyn 1964, 1965,
1973a), but it is unlikely that these remains accurately
reflece the pray spectrum of the species in question. The
extent of the blas varies from species to species, and would
be greatest LIn those birds that uvee thelr nest sitas anly
during cthe breeding season, in those species in whiech the
diers of nestlings and parents differ and in those aepecles
that feed predominantly on soft material (usuvally carried in

the crop) with most of the "hard remalns” found at nests
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consisting of rejected ltemn.

The Bearded Vulture uses its nest throughout the year,
but food Ls brought to the nest only once the first nescling
hatches (see Chapter 7). Although nearby ledges used for
roosting may also be used for feeding, very few prey remains
were found under these sites compared to under n& -s%. The
nest site collections would therefore reflect the dlet
destined mainly for the nestling, covering the pericd (from
ald-August to the end of December, During this study an
attempt was made to obtala as broad a coverage of prey items
from othar sources as was possible.

Of the 367 farmers who reported the preseance of Bearded
Vultures on their farms, only 40X actually saw the birds
feading (Table 6.8) and fav recorded this on more tham one
or two occasions (Table 6.9), wvhereas, many farmers gave
unsolicited reports of regular observationms of Cape Vultures
feeding. Farmers in the northeastern Cape réported the most
frequent sightings of Bearded Vultures feeding. These faras
are 1in the sountalins, Iin some cases nmest sites were on the
farms, whereas in Natal and the Orange Free State most farms
dre soma way from the mountains anmd birdas wisit these farms
only to forage. Table 6.10 lists the food Lltems reported by
faramers from the three provinces covered by the
questionnaire survey. At least 88X of these 1tems were
obtained as carrion. Although no farmer actually observed a
Bearded Vulture make a kill, 5% claim that they take young

lambs and goat kids. A further 9% of thelr food could have
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be#n obtalned by predatiom, i.e. hyraxes, hares, birda and
ssall mammals, and wvhile the birds would appear pecfectly
capable of this, no farmer actually observed a Eill. A=
would be expected from farmlands, most of the food Lteans
consisted of domestlic animals (89X), wich sheep and lambs
predominating.

My observatlons on the food of the Bearded Vulture
avay from the nest wvere made mainly im Gilant's Castle Gane
Reserve and the adjacent Lesotho highlands, with incldental
sightings from KwaZulu areas, WNatal farmlands and farms in
the northeastecrn ©Cape (Table 6.11). In Lesothe, the
norctheastern Cape, HKwaZulu and Natal farmlands, all food
ftems ldenctifled (with the exception of a Mountaln Reedbuck)
were of domestlec animals, malnly sheep and lambs. Inm Glant's
Castle GCame Reserve 63X of the identified food was of non-
domestliec anlimals, malnly small antelopes. The domestic
anlmal component in the Bearded Vultures' diet observed In
Glant's Caastle Reserve had obviously been brought In from
ad jacent areas.

The food items brought to nests by Bearded Vulures ia
glven 1in Table 6.12. Again, domestic stock predominates.
Limbs, sections of limbs and long-bones were well
represented (62%I). Lumps of red meat formed 12T of all Food
items brought to the nest, 73X of these belang brought within
the first three weeks of the nestling having hatched.

A total of 1034 bones and bone fragments were collected

from l2 ossuarles and 460 bones were retrieved from the bage
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af elght nesting sites (Table 6.13). The localities of these
sites are indicated in Figure 6.9. A number of bones from
the ossuarles had tissue adhering, but there vas cissue on
most of the bones collected benmeath the nests. Evidence of
weathering was present on & ssall number of bones with
tissue from both ossuaries and nest sites, wsuggesting that
visible weathering cam occur on exposed bone even before all
the soft ctissue disappears. Evidence of digestion or
regurglitation was found on only 10 Ltems, but scratch and
peck marks were comson, particularly om bones from cthe nest
sites. Carnivore and rodent damage was present on only two
bones, both from the Giant's Castle Game Reserve.

A few bones from both ossuaries and nest sites shaowed
burn or scorch marks. While some of these could have bean
collected by the blrds after veld flires (game deaths due to
uncontrolled fires are fairly common in the Drakeasberg),
many of the bones collected at ossuaries were scorched whan
those areas were burned subsequent to the bone-dropping. No
non-faunal remains were found at either nest sites or
ossuaries. The collection from ossuaries consisted mainly of
bone flakes and unldencifiable bone fragments, whereas the
collection from nesciag slted consisted mostly of
idenctifiable fragments.

Tables 6.14 and 6.15 1list the specles and numbers of
prey ltens collecced at ossuaries and neat sltes
respectively. Dosmestic animals were present in almost all
the samples, forming at least 671 of the bones collected at

ossuaries and 63X of those from nest sites. The few wild
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FIGURE 6.9. The localitiea of Bearded Vultures nests and

odpuaries at which prey remains were collected.

Nests: N1l = Golden Gates, N2 = Ntabamhlope, N} =
Long Wall onorth, N& = Long Wall south, N3} =
Black Mountain, N6 = Roma, N7 = Cobham State
Forest and N8 = Barkly East.

Ossuaries: O]l = Ntabamhlope, 02 = Thumb Ridge,
03 = M. Erskine, 04 = Jarding Pass, 05 = Long
Wall, 0& = Gilant's Ridge, 07 = Giant's Castle,
08 = San! Pass and 09 = Roma.
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animals represented were mainly found at sites withinm
Drakensberg reserves. Ageing of animals was based on
patterns of tooth wear. Sheep/goats, wild bovids and hyrax
teeth were preseant from nesting sites and ossuaries.
Although equid remains were quite common, teath were
virtually absent from the sample. Cattle teeth were present
anly in the ossuary collection. Teeth from the ossuaries
were mainly those of adult and old animals, but the nesting
sites yielded teeth of young animals, particularly in the
sheep/goat group. Post-cranlal remains from juveniles were
also more common from the deésting sices than Erom the
ossuaries (11,2% and 0,3% respectively). All bone fragments
were wmeasured along the longest axis anmd are ploctted in
l10-mm categories (Figure 6.10). It is evident that the
fragments from nest sites are generally larger than those
found at ossuaries.

The composite pleture of food eaten by Bearded Vultures
a8 determined from the identifiable items from rthe five
sources of data 1is shown in Figure 6.11. It is evideant that
in southern Africa, Bearded Vultures are dependent on
domestic liveatock throughout their range, particularly on
sheep and cattle which they probably obtain solely as
carrion. Non-domestic bovids constitute only 12% of the
Bearded WVulture's diet in the areas studled, and probably
considerably less 1in large reglons of their range in
southern Africa, while non-domestic animals from other
groups, e.g. small mammals, birds, genets, contributed 7% in

number, but certainly less 4n biomass to the Bearded
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FIGURE 6.11.

The diet of the Bearded Vulrure im southern Africa, determined from 683
identiflable prey items (a) collected at nests, (b) collected at ossuaries,
(c) seen brought to the nest, (d) seen being carrled and saten avay from the

negt and (e) raported by farmers in the questionnalre survey.



Voulture's diec.

skeletal remains retrieved at nests and ossuarles are
shown 1in Table &.1l6. The high percentage of skulls,
vertebrae, tibs and sterna from these sites are In contrast
to the observed selection of limbs at carcasses and the high
percentage of limbs and longbones seen carried and consumed

by the birds.

6.3.4 Feeding behaviaur

411 vultures come to carrion (Mundy 1982), ©but the
strategies in finding and dealing with food and the cholice
of the components of the food may vary considerably (Konig
1983). Vultures of the genus Gyps {griffon vultures) forage
gregariously and feed almost exclusively on the carcasses of
larger animals, preferriag soft meat and viscera. The
feeding method emploved by these specles has been classed as
"pulling” (Kruuk 1967). They have elongated skulls and long,
powerful, nearly feather-free necks with which they can
reach deep into large carcasses (Konlg 1983). Representing
this group in the mountalnous areas of southern Africa (and
in the study area specifically) is the Cape Vulture, a large
cliff-nesting griffon. The other two feeding classas of
vultures, the "tearers” (e.g. Lappetfaced and Whiteheaded
Vultures, but see Richardson (1984) regarding the lattar
specles) and the “peckers” (e.g. Hooded and Egyptian
Vultures), are all generally solitary species and fairly
eveénly dispersed, and do not occur Iin the study

area,

although the Egyptlian Vulture may have done so 60 or aore
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years ago (Symons 1919). Neither the Palmnut Vulture

Gypohlerax angolensls nmor the Bearded Vulcure falls

conveniently into inr of the feeding classes of che
atherwise ecologically well-defined group of Old World
Vultures (KEdnig 1983).

Bearded Vultures have a stouter, more powerful version
of the "pecking” class of bill. They are able to tear the
hida of a moderate sized animal, at least as thick as chat
of a subadult sheep, while atill being able delicately to
peck small pleces of soft tilssue from bones and areas
inacecessible to the griffon vultures. They never put their
heads into carcasses, although they "pull”™ at red meat when
it is available. Like the “"tearers” and “"peckers”, Bearded
Vulturee are solitary nesters, and falrly evenly dispersed.
They forage singly or 1Imn pailrs over an area that 1is
regularly patrolled and presumably Intimately known. They
ussally arrive at carrion before Cape Vultures. During the
course of 71 observations at lald=out carrion, the specles
to arrive flrst was most frequently the Whitenscked Raven
(43X of first arrivals). The Bearded Vulture was the next

mogt frequently recorded species to arrive firsc (36X of

firet arrivale).

Figure 6.12 shows the percantage of occasions on which
each speclies arrived in a partlicular sequence. While cthe
Whitenecked Raven regularly arrived early in the proceedings
(usually Efirst or second) and spocles such as the Cape
Vulture and Black Eagle arrived later (third or later), the

Bearded Vulture did not F£it ¢learly into either of these
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patterns, but arrived from first to third im relatively high
and equal proportions, with a fairly high arrival rate In
f1fth place! It thus appears to use components of both the
early-arrival and late-arrival strategies but blased towvards
the former.

The first bird to arrive actually finds the food. Birds
arriving subsequently, particularly the regular latecomers,
2.8 Cape Vultures, may be largely dependent on the
activities of other blrds to indicate the source of food.
This 1is supported by the fact that Cape Vultures often
descended when emall food ltems such as a fev handfulls of
bones had Theen laid out - snough to attract Whitenecked
Ravens and Bearded Vultures, but almost impossible for Cape
Vultures to use a8 thay cannot svallow the bones and are not
adept at plecking off small pleces of meat. These birds
passed low over the food, chéen usually departed. The Bearded
Vulture is both an active searchar for food and a watcher of
other birds (and possibly mammals), the Whitenecked Raven
being a particularly attractive iandicator. Bearded Vultures
were often seen to deviate from ctheir flight path cto pass
over a Whitenecked Raven, and Jackal Buszzards did the same.
Feeding Cape Voltures sometimes bounced across to where a
Whitenecked Raven was pecking at a wscrap, but ignored
feeding Bearded Vultures and other speclas.

Most of the carcasses encountered by Bearded Vultures
were medium to small aniwals, malnly gsheep and small
antelopes. At two large-animal carcasses undar obsarvation

(horse and coaw), Bearded Vultures made ne attempt to feed
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although they were present with Whitenecked Ravens for 20
min and over half an hour reapectively before the arrivals
of the firet Caps Vulctures. At smaller unopened carcasses,
(e.g. osheep, Mountaln Reedbuck), Bearded Vultures were
successfully able to tear the skin and galn access to the
red meat. Howaver, the extremely cautlous approach sade by
Bearded Vultures whenm they were the first to arrive usually
resulted in another species actually feeding first.

T a Bearded Vulture was the first bird present it
would c¢ircle the carcass in the ailr, often deparcing for
short perlods, then returning to circle. After perhaps 15=20
min it might land, at least 5 m from the carcass, and stand
nervously looking about. It would probably take off to
circle again, then land slightly closer. It might now walk &
few paces tovards the carcass, continuing to pear nervously
in all directions, with head and nmeck bobbing Jjerkily from
side to side.

As It got nearer to the carcass it became more and mora
cautlous, and che fimal approach usually Lnvolved the bird
walking around the carcass. The entire procedure might take

the Bearded Vulture 30 min or more before it attempted to

feed.

Bearded Vultures were never seen to perch on top of
carcasses as do Black Eagles (perhaps this aggressive
dominant stance 1ias partly responsible for cthe antagonism
shown tovards Black Bagles by many farmers, due to thelr

assumption that this eagle was the predator responsible for
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the stock loss) but preferred to feed standiag on the
ground. When Whitenecked Ravens were present and feeding,
pearded Vultures would land nearby (1-2 m) and walk across
to the carcass vith more confidence. They then began to feed
immedliately.

Bearded WVultures were never seen feeding for long
before Cape Vultures arrived, but on four occasions they
obtailned some food. On three of these the food came from a
hindlimb and oan one from the rump. The food was red meat,
which they tore off by walking backwards and pulling, or
tearing wpwards with one foot on the carcass. Once Cape
Vultures beganm to arrive (and they often came straight im to
feed 1f they sav Bearded Vultures busy feeding) then the
Bearded Vultures retreated, wusually taking off and circling
toe land some distance away wuntll the feeding frenzy
generated by the Cape Vultures had died down. Towards the
gnd of the furare, whem there were only pilckingas left for
the Cape Vultures, although a fev latecomers were usually
sti1ll present and bouncing from one scrap to the other, the
Beardad Vultures began feeding again, walking In among the
Cape Vultures with little concern. They sometimes pilcked wup
scraps, often pleces of bone or skin too large for the Cape
Vultures to swallow, but usually they headed straight for
the carcass where they removed sections of limbs by tearing
at the tendons connecting the bones, and flew off with these
in  ctheir ctalons, carried lengthways and well tucked wup
against the abdomen, While disarticulating booes, small

pleces of muscle or tendon were often torn off and
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swallowed. On two occaslons, Almmature birds removed limb
bones from the carcass, walked a litcle to one side and
then proceeded to swallow the bones there.

Bearded Vultures obtained a significant proportion of
their diet as small items, detected from medium or low
altitudes, either as scraps of bome and skin discarded by
other species, or as components of carcasses that had become
gcattered over a larger area. The percentage of food
obtaioed from tha respective sources is not knowa, and It
would be difficult to determine where one stopped and the
other started, because the sites of carcasses are revisiced
for several weeks, the remaining skeletal parts becoming
more and wmore dispersed. When a small food Iltem was
ancountered the birds would lamd either next to or on Ccthe
plece of food. Thls would be grasped with one Ffoot, the
other belag used to push off. Once In the ailr, the food was
held with both feet, one behind the other. Should a number
of amall food items be scattered about, Bearded Vultures
would often plck Ffood up and swallow 1it, although they
usually stood clasping the i{tem for a while before
acttempting to swallow. This presumably was done so that,
should a quick departure be necessary during this stage, the
food could sti1ll be carried away. Once the First icea had
been swallowed, the birds moved across to other pleces, this
behaviour belng more common in young birds than in adults,
the latter preferring to fly off with the food and return

for additional pieces. Birds were never seen feeding or
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pecking at food on the wing (cf. Newman 1969).

Bearded Vultures almost iovarlably carried food Ain
their Ffeet. Of the 237 occaslons when birds were seen
carrying food, an item was carried in the bill only once.
This was a emall bone (section of small umgulate rib) with
fresh meat attached. On take=off, parcticularly wvhen nervous
or taking off inm a hurry, small food ltems were sometimes
held 1in the bill. These were soon transferred to the f[eet
and tucked up against the body. When attempting to land on
narcow ledges or small entrances to nests, birds
occasionally ctransferred food from feet to bill, freeing
both feet for the landing. This was, however, unusual and
birds more commonly landed with the food iIn one talon, the
other one being free to clasp the crag.

Food items that could not immediately be swallowed ware
usually (in the case of adults) and often (in the case of
young birds) carried away to a ledge or pothole on a eliff,
vhere the bird could feed in relacive safety. Once on the
cliff the bird pinned the food down, usually with both feet,
wvhile pulling and tearing pleces off with its bill. The bird
usually Ffaced out from the pothole or ledge with feet
slightly apart. The head was lowered between the legs and
soft tismue was torn from the bone by the upward heave of
the whole body, from legs and shoulders to neck and head.
Each plece was svallowed with a forward jerk of the head. A
alight pause betveen tearing off food and swallowing
occurred, while the bird looked about. After swallowing the

head was lowered isnediately. Should a section prove to be
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particularly tough, the bird would interrupt its Ctugging
after 5-6 s to look about for a amecond or twe before
resuming. Sometimes slow pulliag motlons weére executed,
presumably to remove strips of muscle or comnective tlssue.
Bearded Valtures were very adept at pecking and tearing
off the samaller soft components adhering to bones. Once most
of this soft materlal had been removed, the bones would be
disnarticulated (if required) by tearing at the tendons
connecting them. A bird was also seen standisg on a bone and
twisting another, albeit rather clumsily, by grasping the
second bone in its bill and cwisting Lits head from side to
side. Disarciculaclion 1s quickly achieved, even ia larger
ungulates, e.g. Red Hartebeest, where birds selected the
most sultable joint and cut and tore through the tendons. If
small enough, the freed bone was held near one end and
Lifted 1in the bill. The head was then thrown back with the
bill opolinting almost vertically upwards, and the bone was
caught 1in the mouth. A couple of flicks of the head WEra
seomecilmes required co allgn the bone correctly. The bird
then attempted ro swallow the bone, with the head and neck
belag revolved and stretched from side te side and op and
dowa 1in an effort to sccommodate the bone. With a large
bone, the whole throat region became dilated as the bone
passed through, and the feathers om the throat and neck
stood out In & ruff. Often a nunbar of attempts were  made
with large bones, the bone being regurgitated and che

procass repeated. Up to wix such Bttempts were sometimes
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observed before a large bone was successfully swvallowed.
After swallowing a bone the bird would streteh icts neck out
forward ani slightly side to side omce or twice. Bearded
Vultures sometimes trled to svwallow absurdly large bones,
but afcer & number of fallures the bird would résume peciking
at bits of tissue on the bone, or would take off in search
of & bone-dropping site. Bones up to at least 150 am long
and 35 mm in dlameter were swallowed and sharp splintered
ends seem to cause no discomfort. Feeding periods lasted
for 40 min or more, much of this time belng spent In Ffood
preparation. Food was rarely abandoned except Iin “pantry”
potholes near nests during the incubatlion mtage. Reserves of
food were bullt up In the nest durlng the nestling period,
but no other form of caching was observed. Birds normally
flew off with what remalned of the food, even occasionally
roosting overnlight wich a bone in thelr taloms. After
feeding, birds sometimes wiped their bills on the edge of a
roek, but while this was common ln some raptors, e.g. Black

Eagles, Lanner Falcons (pers. obs.) 1t was wuvnousual 1n

Bearded Valtures.

6.3.5 Bone dropplng

A unique form of food preparation undertakenm by Bearded
Vultures is the dropping of bones onto a rocky substrate teo
reduce them ¢to sizes more sultable for swallowing and to
gain access to the marrow. Although considered by some to be
an accidental happening (Meinertzhagen 1959) or “no more

than a side-line” (FPerguson-Lees 1960), bone dropping has
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been shown ¢to be a dellberate behaviour to asalsc feeding

(Norch 194B; Huxley & Nicholson 1963; Brown L970; HKoudoint

1976), and a4 regular and lmportant part of food preparation

(Glutz von Blotzheim et al. 1971; Suetens & vam Groenendael

1973; Hiraldo et al. 1979).

During the course of this study bone dropplng was
observed on 67 different occaslons (details were recorded on
21 of these when I was sufficlently close) and, 4{f I had
wished to, T could have observed it on most days by wvisiting
one of the bone dropping sictes. 1In addicion, bone dropping
can be “encouraged”™ by placing suitable bonmes at wsuch &
slte, particularly during the non-breeding season (ck.
B.B.C. [ilms “Life in the alr™, of the series "Planet Earth”
part of which was Filmaed 1in the HNatal and Lesotho
Drakensberg under my guidance). Durilng the breeding season,
birds are inclined to carry the bones off to thelr neats.

Bone dropping sites, called ossuaries, were divided
into three types:

{(a) sites used regularly (often dally) wicthla the "activity
area” and used almost exclusively by the resident palr
of Bearded Vultures and thelr offepring.

(b) sites used frequently, away f{rom nesting areas, by any
bird which happens to be in the vicinity and in aeed of
an cssuary. These sites are used frequently because of
thelr superior characteristics.

(¢) sites used Irregularly or on & once only basls, usually
wherever the bird happans to be, and not used more often

either because birds are rarely in the area or because

207



the site does not possess ideal qualicties.

Altogether 18 ossuaries wvere found durlag the course of
this study. These are listed in Table 6.17 together with
certaln physical characterlstics thought te be Llmportant in
thelir selecetlion. All regularly used sites (n = 8) were slabs
of wsmooth rock. Two of the three irregularly used siltes
conalsced of areas with a high concentratliom of loose
boulders. All sices were on slopes, varyiang becwvesn 10° and
30°, Most of the smooth slabs were comvex in shapa so the
degree of slope of theses was taken as the average slope
measured by the drop from one side of the ossuary to the
other. The Jarding Pass ossuary was divided horlzontally
inte ¢two esections by a 2=-m rounded cliff, but all other
smooth wslab sites were fairly uniform im shape. The aspect
of these ossvaries (Figure 6.13) was malnly oortherly, but
ranged through the northern sector of the compass from east
to west. No sites facel in & southerly direction. Sizens of
ossuaries wvere generally large, the regularly and frequently
used sites ranging from 205=14288 m? {cf. Steyn (1982) who
lmplies that bone dropping 1s usually carried out on a flat
slab of rock no larger than 4 m”). It was not possidle to
measure the size of scattered boulder type ossuaries, huk
the Bamboo Hollow site, used very occasionally, was
considerably smaller (48 m?) than the more frequently uned
sites. OFf the regularly and frequently used sites, B7% were
on the summit of hills, ridges and escarpments, while two

of the three irregularly used sites were near the base of






hills. All regularly used ossuaries afforded an unobstructed
view 1in all directions for at least 500 m, and most sites
for many kilometers, whereas two of the three occasionally
used sites had wvisibilities of less than 100 m in some
directions.

Bone dropplag has been described by Brown & Amadon
{1968) and Boudolnt (1976) in some detail. During the course
of this study, however, bone dropplang was filmed at close
range. Three slightly differing methods of bone dropplng
were vrecorded. The method most commonly employed by adult
birde (Figure 6.l4.A) was to glide down-wind towards the
dropping zone in a very shallow dive, sometimes steepening
the dive just before releasing the bone. A few seconds
befare release, the legs would be lowered, while the bone
was held Firmly with one talon, ¢the other beilng wused to
steady the bone. Just before release the bird would check
veary slightly by lowering Llts tail a little and Fannimpg its
wings a 1little upwards. The bone would rthen be either
passlvely released or pushed away from the body. The bird

wauld then resume {its normal gliding posture before

caommencing the descent.

In the second method (Figure 6.14.8B) the bird glides in
over the dropping zone in the normal shallow dive and, just
before dropping, executes a sharp turn in a steeper dive. At
the sharpest point of the turn the bone is vigorously pushed
avay, glving the lmpression that the bird 1= throwipng the

bone at the ossuary.

The third bone-dropping method observed (Figure 6.14.0),
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FIGURE 6.14.

Three different bone-dropping wethods of the Bearded Volture,

Thumb Ridge ossuary in Glamt's Castle Came Resarve.

filmed at

the



and one wusually employed by young, unpracticed birds,
involves the normal approach, but when abhove the dropplng
gone the bird brakes sharply before the release. The tall is
pulled well down, the wings are fanned scteeply upwards and
gometimes the bird hovers for a wingbeat or two before
dropping the bone. After the releass the bird aight
sometimes have ¢to dive gquite steesply ¢to regain glliding
spead.

Afver dropping a bone the bird would circle slowly down
to land (partiecularly 1f there were no other Bearded
Vultures or Whitenecked Ravens in salght) or wmore wusually,
turn sharply 1into the wind and descend alemost vertically
with fanning wings to land béside the bone or fragments. The
bone rarely broke on the first drop, and the same bone could
be dropped more than 20 times, although the mean number of
deops per boone was 6,3 {ramge 1-21). OFf the 17 {dencified
bones in this sample, one was a scapula and all others (94I)
were long bones of medium and large ungulates. The height
from which bones were dropped was estimated wvisuvally. The
mean helght of 139 drops was 56 m (range 16-70 =).

In all cases observed, the ossuary was approached
downwind, and take-offs were into the wind. The bone was
grasped wicth one foor, the other belng used to push off from
the sloping groumd. Uswally one or two wingbeats would
suffice and often no flapping was necessary at all. The bird
would pilck wup slope lift, and after galnlng sufficient
height, would return te the dropping area. The topography

and wind strength affected the rate at which bone-dropping
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took place: 4in one case a bone was dropped six times (n
succession 1In under 2 min (over three drops per =min) while
in anothar case five drops took ovar 9 mian (0,5 drops per
min). Ian both cases approximately the gsame amount of tCime
was spent on the ground retrieving the unbroken bone, but in
the (first case, strong slope 1lift allowed the bird to rise
up rapidly whereas in the second case the bird had to travel
back and forth for over 1 km along the ridge before
sufficlent height had been galned to approach the ossuary
for anothar drop.

All bones dropped onto rock slabs hit the target area.
Drops on scattered boulders were less successful, four of 10
drops missing the boulders and landing on grass-covered

ground .

6.3.6 Competition

Much has been writtem on interactions betwaen
scavenging birds (e.g. Attwell 1963; Kruuk 1967; HKénig
1974, 1983; Alvarez et al. 1976; Houston 1980; Mundy 1982;
Richardson 1984) bur 1licttle 1information exists on the
behaviour amd position of the Bearded WVulture in these
interactlions. Those accounts that do exist arae mostly
Imeldental, and Indicace that Bearded Vultures ATa
(a) generally not aggressive, (b) tend to be submissive to
most other avian scavengers and (e) avold interactlons as
far as possible (e.g. Meinertzhagen 1959; Cramp & Simmons

1980). The results Ffrom this study support the first and

last «contentlions but not the second. TInteractions at food
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sources were divided inte three parts, (i) the arrival of
one specles resulting in tha departure af another withaout
any Interaction, (11) dnteractions in the air and ({1i1)
ifnteractions on the ground.

On sighting the approach of a Black Eagle all other
species except Cape Voltures would take off, sometismes to
gettle again after the Black Eagle had landed. If only one
or two Caps Vultures were present at food, they would be
abviously nerveue on the approach of a Black Eagle and would
stop feeding and watch the bird until it had landed, whereas
a larger group of Cape Vultures would pay no attention to an
approaching eagle. On the arrival of a Bearded Vulture,
Black ERagles would mometimes take off (54X of occaslons),
Lanner Falcons alvays took off and JTackal Bugzards and
Whitenecked Ravens took off on 67X and 36X of occaslions
respectively. Bearded Vultures at food pafd little attentlon
to the arrival of specles other tham Black Eagles, and 1t
was only after the dash for food by Cape Vultures had bagun
that Bearded Vultures would give way; the iomitlal arrival of
Cape Vultures eliciced lictle reaction. Bearded Vultures
would, however, carefully watch the approach of Jackal
Buzzards, which often dived aggressively at feeding birds.

Although the larger raptors were sometimes attacked
aggressively in the alr by swmaller species In the vielnity
of food, thesae attacks never succeaded 1in driving the lacger
birds away. Whitenecked Ravens and Lanner Falcons were

particularly persistent in thelr attacks on Black Eagles and
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Jackal Buzgzards, and ravens alsoc mobbed Bearded Vultures,
although far less persistently. Records of aggressive aserial
pursuits by large raptors on other birds were malnly of
Black Eagles chasing Whitenecked Ravens and Bearded
Vultures, particularly whea these latter two specles were
carcying food. Of nine such chases observed, the Black Eagle
never succesdad Iin obtalning any food. On thres occaslons
Bearded Vultures were recorded chasing Whitenecked Ravens
with food, twisting and turning sharply 1o pursults Cchat
commenced high on a ridge and went out of sight abour 2 km
downstream in a deep valley. In all cases the ravens falrly
easlly out-manoeuvred the Bearded Vultures and retained
their food. Bearded Vultures were never seen attacklng other
gpecies Iin the alr, although twice, short aggressive [lighcs
were made by adults at immature birds, which quickly gave
way.

On the ground Cape Voltures were undlsputedly the
dominant opecies and a single Cape Vulture would easily
drive off a palr of Black Eagles from a s=all food source.
Cape Vultures, although dominant, were tolerant of other
species feeding nearby, and Black Crows, Whitenecked Ravens
and Bearded Vultures could move and feed freely within 0,5 m
of a Cape Vulture. These specles never venturad so close to
Black Eagles. Bearded Vultures and Black Eagles seemed to

keep a mutual distance of 3-4 m berween each other and no

interactlons on the ground wvere ever observed; Bearded
Vultures appeared to be more alert im the presence of Black

Eagles than yvice versa, however, and on a few

occasions
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Bearded Vultures did not land at food untill the Black Eagles
had lefr.

Mine interactions between Cape Vultures and Bearded
Vultures were recorded and 1in all cases the Bearded
Vultures iomedliately pgave way to both adult and immatura
Cape Vultures. Of 11 Interactions between adult and I{mmature
Bearded Vultures, the adult birds were always dominant.
Interactions between adult birds clearly showed the absence
of territoriality; on two of three occasions birds nesting
nearest to the feeding site (about 5 km away) were
submigsive to birds nesting at least 18 km away. In all
Bearded WVulture interactions observed, physical contact
never took place. When aggression was shown towards Bearded
Vultures by dominant individuals or specles they immediately
gave ground, and aggression 1n Bearded Vultures Wasg
expressed slmply by the bird walking purposefully ctowards
icts opponent; no aggressive postures such as are adopted by
Gyps and some other vultures were used. When taking into
account the amount of time spent watching birds at food

{about 120 days), very few interactions indeed involving
Bearded Vultures took place. The dominance order of

scavenging birds in the Drakensberg is summarized in Figure

&.15.

b.4 DISCUSSION

6.4.1 Fnragiug strategies

Different searching methods have not previocusly been

recognlzed and adequately covered in general accounts of the
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FIGURE 6.15. Dominance order of birds attracted to carrlen In the Natal
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foraging of Bearded Vultures. Low and high gliding have been
reported by Kelham (1909) and Berg {1931) but these were not
related to different searching methods. Schaefer (1938)
stated that the Bearded Vulture gets 1ts food by
methodically searching at a low, constant helght above the
ground, and Rudebeck (1956) described another techaique
where "the bird passes over at considerable wspeed rather
high up, with wings markedly angled™. He suggested that this
flying manner allows the bird to imspect large areas within
a short time.

Medium-helght searching (at around 50 =) was foumd to
be the most common foraging method used at all times of cthe
day and cthroughout the year. The birds made use of slope
1ift, usually along a ridge butr also along a large hillside,
travelling fairly fast. Using this method, falrly large
areas could be covered quite thoroughly wich little enetgy
expended, as only gliding flight was used. Birds using this
foraglng method vere freed from the need to thermal, and aay
smsall breeze from any direction (and I have never known a
tocally windscill day in the Drakensberg) would make some
area sultable for slope-lift foragimg. From this foraging
helght blrds descended to low searching, covering a wvery
ssall area In great detall. A palr of Bearded Vultures
foraging together took 16 mln to cover am area on a hillside
of about BD0 x 900 m whereas two sweeps of the area at
medium helght cook just under 2 min. The properties of a
particular area which make it attractive to low searching

are not known, but low searching 1s probably used to find
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small items of food that would be overlooked at Thigher
levels.

High searching combimed fast cross=country cravel
{sometimes In excess of 100 ka/h) with a more coarse level
of foraging, where elither large food items (carcasses) or
the feeding activities of other scavengers were sought. High
gearching started much later in the day than did the other
tvo methods because it was the only form of foraglng chat
was dependent on the formatlon of thermal asccivity.

The amount of cime spent Fforaging by adulc birds
inereased during the breeding season (June to December) and,
43 would be expected, the coatributing components of low=
level and medlum~height searching also increased. High
searching, however, showed the converse trend; less high
searching was recorded between May and November than during
the rest of the year. Two factors are thought to be
responsible for this: (a) in winter cthersalling conditions
are less favourable than in summer, and (b) durlng the
breeding season parent birds are confined to a far smaller
range about thelr nest, and foraging perioda are fairly
fhert. They therefore undertake fewer and less axteasive
cross=country flights because most of cthalr foraging 1
concentrated Inm the vicinity of their nest, using mainly
medium- aod low-searching methods.

Although Bearded Vultures are usually reported in the
literature as foraging singly (Cramp & Simmons 1980) ny

study shows rchat two birds foraging together (sometimes
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three In the case of immature birds) 15 a wmore frequent
group size. WNewton (1979) recognizes three main patteras of
disperslon of raptors im relation to food supply, ranging
from solitary nesting species with individuwal home ranges
{dafended to a greater or lesser extenc) which feed om an
evenly distributed and predictable food supply, to colomial
specles which forage gregariously on unpredictable but
superabundant sources of food. Bearded Vultures are solitary
nesters and therefore fall wmost nearly iInto the first
catagory, one which contalns most of the raptoer genera.
Bearded Vultures differ from most other members 1n this
category, however, in the following ways.
(a) They do aot defend any area other tham that immediately
about ctheir nest (i.e. wup to about 500 m {m radius) and
therefore no foraging range is protected. Foraging ranges
therefore overlap extensively.
(b) They do not feed om live vertebrate prey but rather on
carrlon and particularly on bones, but they nevertheless do
show considerable stability in numbers and distribution from
¥ear to year.
(c) 1Individuals do not usually hunt and roost solitarily,
but Ffavour groups of two (somecimas three), even reduclng
nest-slte aggression between nelghbouring palers to achiave
this foraging group sice during the breeding season.
Carcasses are sporadic, unpredictable superabundances
of food cthat can be explolted by many birds, and the
formation of a “foraging net”, made up of most or all of the

individuals 1in a colony (as occurs 1in the Gyps wvultures),

220



greatly increases the likelihood of the birds findlag food.
Bearded Voltures, however, although they feed on carcasses
when available, are rarely in a position to explolt cthese
food sources effectively as thay are usually quickly evicted
by Cape Vuoltures. Bagsed on some of the ecological
characteristics of the Bearded Vulture (e.§. solitary
nesting, even distribution, small foraglng groups and
apparent longterm stability of the population) it could be
predicted that these birds have a falrly uniform, stable and
rellable food supply. This may seem surprising since much of
their food is derived from what remalns of a carcass after
thé Cape Vultures have fed on (C.

A carcass remalns viable as a food source Ffor Gyps
vieltures for perhaps five days after death In summer and a
veek In winter. Thereafter the soft tlssue becomes liquid
and maggots rapidly consume vhat remains. Therefore, Lf Cape
Vultures do not find a carcass withim the first fev days
they have missed out on it. The food supply of the Cape
Vulture is thus not only spatially sparse but alse
temporally falrly transfent. Tha remalos af a carcass,
whether located by Cape Vultures or mot, remains viable to
Bearded Vultures for many weeks or perhaps even months. 1In
addicion, large carcasses are easily located by Bearded
Vultures by observation of the descent of many Cape
Vultures, so that licttle effort is necessary to locate such
4 food source. Finally, Bearded Vultures are not restricced

solely to bones and the remains of medium and large
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carcasses, but can opportuniscically exploit any form of
earrion from small rodents to large fresh carcasses.

All the above factors suggest that Bearded Vultures
have a somevhat more stable and predictable food supply than
do many carrion-feeding birds, and particularly the Gyps
vultures which feed only on carcasses of medium and large
vertebrates. Nevertheless, the Bearded Vulture's food supply
ls probably not as uniform, stable and predictable as that
of most wsolltary hunting and nesting eagles which feed on
live vertebrate prey. T suggest that Bearded Vultures are
able to compensate for this in the following ways:

{a) They ouopend a large part of the day (almost 11 h) in
flight, wp to BILI of wvhich time may be spent in foraging or
foraging-ralated activities. This 1s considerably longer
than the tilmse spent foraging by any eagle which has been
studied and 1s even longer than the average time spent
foraging by the colonial Cape Vulture (this study, Chapter
8).

{(b) They are flexible in their foraginag patterns, bsing able
to search from a great height and speed over large areas inm
a short perlod of tlme for large ltems of food as well as
from very low levels above the ground for small items of
feod. They are therefore able to locate any form of carrion
within their foraging range.

f{e) They are able both to locate their own food sources and
to make use of other scavengers to lead them to food.

(d) They have totally overlapping foraging ranges alloving a

fuperabundance of food to be utilized by as many Bearded
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Yoltureés as cano locate 1EC.

{e) They have huge home ranges with no absolute boundaries,
allowing them to explolt food sources many kilometres from
thelr nests. During cthe non=-bhreeding season they often
remain away from thelr nest sites for many days and range
over still larger areas (see Chapter 5).

{f) They have both phvsiologlcal and behavioural adaptations
which enable them to eat bones. This food source is long
lasting, high in energy and {s not used by any other specles
in that area. There is therefore no competiction for this
rescurce from other specles.

(8) They store food (sometimes in large quanticties) in the
nest during the nestling period. This ensures that during
this period when food is most im demand and when they are
restricted by nest ducties to the area that they can cover in
the limiced time available for foraging, cthey cam make best
use of supar-abundances to tide them over periods when food
may be in short supply.

{(h} They carry food in their feet. The nature of thelr food
means that they can remove large sactions, {e.g. limba that
welgh up to at least 5 kg), and carry these away to [feed at
their lelsure or store them im the nest during the nestling
period. Cape Vultures, by comparison, can transport food
only Ln their crop which canm accommodate up to about 1 kg of
meat (Richardson 1984). Thus although a Cape Vulturs
population can use a subsr-abundant food source, the

individuals are limited by what they can carry 1in ctheir
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crops-

(1) They have evolved a group-foraging strategy where two ofr
three birds forage together, thereby covering perhaps twice
the area that a single bird would cover. This ifmplies that
the food source is usually sufficlient to feed at least (wo
tndividuals and sometimes four, because during the breeding
season birds would be foraging for their nestling as well as
for themselves.

{}) They are not aggressive at large food sources, which
allows many Bearded Vultures to congregate and make best use
of a superabundance.

Bearded Vultures could not nest colonially as they rely
on their spatial distributlon to explolt a relatively small,
widespread food supply. They could not be highly gregarlous
in their foraging because thelr mailn source of food usually
comes in small quantities sufficient uasuvally for two to four
birds but probably not more. They nest solitarily and
falrly evenly spaced out and the combination of all cthe
above strategles and speclfalizations enables them to survive
@ fairly spatlially sparse and unpredictable food supply.
This fmplies, however, that Bearded Vultures have a falrly
narrow survival wsargin and that they make use of a wide
range of strategies to survive. This 1s a situation that
would be expected In a highly speclalized species, and 1t
could be predicted thar Bearded Vultures would be highly
vulanerable should a change take place that would
substantlally reduce the amount of food avallable or

adversely affect 1its periodicity. The extinction af thea
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Egyptlan Vulture in southern Africa may be a similar case
{as intimated by Mundy 1978), wheresas for specles such as
the Holarctic Golden Eagle Aquila chrysaetos, the average
food potential withlio the home ranges 1a usually greacly inm
excess of the requirements, and In two areas where drastlc
reductions In food supply took place, 0o decline in eagle

densicies occurred (Brown & Watsono 1964).

6.4.2 Food choice

During this study an effort was made toe obtaim as wide
a coverage as poasible of the food eaten by Bearded
Vultures. WNevertheless, items such as soft tissue and small
food ditems will have been under-represented because chesa
sre swallowed whole and no evidence remalns. In addition,
samples from different sources 1.e. nests, ossuaries,
farmlands, ete., are not of equal size, so chat, while
Tables 6.10-6.15 have been kept separate, the composite
pleture In Filigure 6.11 is intended to show only very general
trends. It is nevertheless obvious that Bearded Vultures are
highly dependent on domestic stock for food. Even birds
nesting In conservation areas, e.g. Gilant's Casntle Game
Reserve, Golden GCate Highlands National Park and Cobham
Forestry Reserve, were largely dependent on domestlec stock
from adjacent regions; 55% of bones collected below four
nests (n = 121) 1in these conservation areas wvere from
domestle stock. This is not surprising as the home range
glze of tche Bearded Vulture is many times the sizea of cthe

largest conservation area in the Drakensberg. This means
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that these reserves can neither adequately contain a single
palr of Bearded Vultures nor provide sufficient food
throughout the year to support a viable population. Bearded
VYultures are therefoere rtellant on the adjacent farming
communitlies of WNatal and KwaZulu, and on the Basotho
gstockmen of Lesotho for their loaogterm survival.

Tooth remalns found at ossuarles indicated cthat the
bones of mainly adult and old mammals were brought for
breaking, and these were mostly of larger animals {E;E.
horses and cattle). This 1s to be expected as the bones of
adult larger animals would be too large to swallow whole and
would need to be broken. In addition, larger bones contaln
leas energy per net welght and Bearded Vultures are inclined
to Scoop out the marrow and reject much of the calcified
material. Smaller bones, which are nevertheless too large to
swallow whole, are often broken into two or three pleces and
these are then swallowed in thelr entirety, leaving no more
than a few unidentifiable flakes of bone behind. Cattle and
horse bones made up only 12X of the food that I sav Bearded
Vultures bring to thelr nests, whereas sheep and pgoats
accounted for over B84X. Conversely, of the items collected
below nests, 50X were cattle, horse and donkey bones and 483
were sheep and goat bones. Much evidence of young animals in
the diet of Bearded Vulrtures was obtained from below nests.

Bearded Vultures have a nestling in the nest from
September to Januvary. This colncides with both the period of
spring lambing and the period of highest game and domestic-

stock mortalicy (see Chapter 8). Young animals are wmost
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vulnerable, particularly 1f their parents are 1n poor
condition, and it would be expected chat these would form a
significant part of the diet of scavengers during Cthis
period. While smaller bonmes and soft parts are usually fed
to yvoung nestlings, they soon take larger bones. Bones too
large Ffor the nestlings are eaten by the adults. Bones of
med{um and small ungulates found below nests have ctherefore
probably fallen or been knocked out accidentally. Birds
never deliberately cleaned out old bones or other food, and
never flew off with food remains. Bones of larger animals
that could aoct be swallowad by adult birds would therefore
accumulate and fall out of the mest, which probably accounts
for the high perceatage of larger bones found belowv nests.
luring Cthis study I never sav Bearded Vultures ctake
live prey and no inclident led to the speculation that this
was probable. Although Rock Hyrax skulls made up over 4% of
all prey remains found at nests and ossuaries this does not
automatically wmean that the asnimals were killed by Bearded
Vultures. Black Eagles are common residents throughout Cthe
range of the Bearded Vulture in southern Africa, and these
cagles feed almost exclusively on the Rock Hyrax (Cargett
1971; Scteyn 1982). During che breeding season Rock Hyraxes
are often brought ¢to the nests of Black Eagles already
beheaded (Rowe 1947; Gargetc 1971, 1972). In addition, while
the skull may be plcked clean of external musculature, Black
Eagles cannot get at the brains, and the skull usually falls

off the nest or feeding perch and may then be plecked up by
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Bearded Vultures which would be able to feed on the bralns
by dropping the skull to crack it opam. While a number of
records exist confirming thact vhole Rock Hyrax carcasses
ware carried by Bearded Vultures (and even dropped) (Newman
1969; farmers gquestlionnaires), these animals could well have
been picked up dead. Two observations support this: (a)
Bearded Vultures were never seen hunting In a manner which
would be effective for capturing a hyrax, and (b) when
Bearded Vultures flew over a group of sunning hyraxes they
pald little attention to the bird, wvhersas, wwhen a Black
Eagle appeared the pgroup scatterad for shelcer, some
energing cavtliously toe sereech at the eagle. Other instances
of predator avoldance have been seen, in which Mountain
Reedbuck and Grey Rhebok with small young took off im haste
down steep hillesldes to galn the protectiom of patches of
woody vegetatlon at the approach of a palr of Black Eagles.
These antelope paild no attention to Bearded Vultures passing
a few metres overhead. This is even more apparent 1in tche
case of domestic smallstock. During lambing in the highlands
of Lesothe <the presence of a Black Eagle caused sheep to
huddle 1In small groups, protecting their lambs. Bearded
Vultures, by contrast, would fly in and land between the
sheep and walk to within 1 m of animals with lambs to feed
on the afterbirchs, causing no concern whatsoever. A similar
situation has been reported by Rudebeck (1956) for domestic
goats In Lesotho, and by Kelham (1909) for goats and Ibex in

the Aimalayas.

The record of a rodent at the Me. Erakine ossuary in
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Giant"s Castle Game Reserve is probably not attributable to
Bearded Vultures, as such food would have been aswvallowed
whole. Two farmers reéported small mammals In the diest of
Bearded Vultures, but I viawved these records with suspliclon
a8 bal-chatri traps balced wicth live vhite mice svoksd no
interest in the birds. However, a Bearded Vulture was seen
bringing rodents to its nest im the Cobham State Forestry
Reserve (W. Small pers. comm.). While it is possible that
Bearded Vultures captured these animals alive, {t is more
likely that cthey scavenged them, as these observations
cofineided with the burning season in the Drakemsberg whan
rodent mortality is high (Rowe-Rowe & Lowry 1982). In Spaln
dead rats were also brought to a neat (Ferguson-Lees 1960)
and these were obviously scavenged as they were dried out aon
delivery. Prey records of species such as Wood Pigeons and
Redlegged Partridge recorded by Suetens & van Groenendasl
{1973) at nests in Spain were considered by the authors as
"most probably collected as dead birds, as there ars many
under the snow on passes, where the Lammergeiers are
frequently seen hunting on the fringe of the receding snow".

The raports by a few farmers that Bearded Vultures kill
young smalletock are highly unlikely. Less than 5% of
farmsers who reported the birds on their farms held this
opinion, whereas 28I thought that Cape Vultures attacked
Young and calving livestock (Brown & Piper {in press). The
impression that scavengers are respoasible for predationm 1is

sometimes galned when the farmer arrives at a dead animal to
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find a large bird of prey present and feeding. For example,
at asaavan lamb and shesep carcasses that wvere reported by
farmers to have been killed by Black Eagles In the southern
Drakenaberg ateas of RKatal, six had clear evidence of

domestlic dog, Blackbacked Jackal and Caracal Felis caracal

predation before the arrival of the Black Eagle, and at only
oneé carcass could no other evidence of predation or disesase
be found (pers. obs.). The behaviour of small domestic stock
in the presence of Bearded Vultures suggests that these
birds do not attack live animals.

Reports of attacks on other anilmals and even man,
particularly when near the edge of a precipice, are not
encosmon, but salaly from old literature, (e.g. Bree 1875;
von Czynk 1890), although theae have been guoted widely in
modern writings. The most recent reports of this behaviour
are by Meinertzhagen (1939), who, 1o highly emotive terms,
refers to the despilcable character of the Bearded Vulture,
"a bird of unashamed cowvardice, ready to take advantage of
any anlmsal in distress”. He recounts how when in difffculcy
on 4 moving ecree slope a Bearded Vulture salled close by
him until, by throwing stones, he was able to drive it awvay.
I regard all such stories of attacks on healthy animals, and
particularly man, as Ffigments of the imagination. Bearded
Vultures 1in flight are very confiding and fnquisitive aad
they will glide about a person at remarkably close quarters.
Theilr blood red scleral eyaring glves them an appearance of

ferocity, but on at least 20 days that 1 sat on the edge of

the Drakensberg escarpment with a drop of many hundreds of
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metres with Bearded Veltures passing close by on an average
of elght times per day, onever once did a bird give the
impression that it might attack me. In addition, nests
visited by descending a rope would have provided ideal
opportunities Efor the bird to attack the intruder, yet this
never occutrred.

Although not very common im the Giant's Castle area of
the Drakensberg, a palr of EKlipspringers Oreotragus
oreotragus were once seen high on a narrow ladge above an
almost wvertical cliff, when an adult Bearded Vulture came
sweeplng around the corner. The bird passed about 4 m abave
the antelopes but made no attempt ¢to attack them. The
Elipspringers in turno made no attempt to get Into a m@more
ptotected site. Bearded WVultures may be attracted by the
sound of falling rocks. Twice 1 accidentally started fairly
large rock slides 1in passes, which echoed over some
considerable distance. Within minutes a Bearded Vulrure was
clrcling overhead . This may be just colncidence ot
inquisitiveness, or 1t may be a response to a sound that may
well indicate the death of one or more animals.

Bearded Vultures are speclalist foragers, capable of
scavengling from a large carcass but also able to find wvery
small food items. This study provides no evidence to gupport
the statement that "in South Africa at 1least, it (the
Bearded Vulture) 1is a more active predator than is generally
realized” (Newman 1969) and all indications are that
predation on animals other than very slow wmoving

specliesg
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such as tortolses (which do not occur within the range of
the Bearded Vulture in southern Africa) are extremsely rare
indeed.

Finally, while the ability of a bird as large as a
Bearded Vulture to live mainly off bones may seem incredible
(Hewman 1969) this study supportm the more recent literature
(e.g. Hiraldo ec al. 1979 Cramp & Simmonas 1980; Sceyn 1982)
which states cthat bones are by far the wmost Lmportant
component of their diet. Hiraldo et al. (1979) give figures
of bones accounting for over 90X of stomach contents and
over B0% of all food brought to the nest. In this study
birds acclvely selected bones In preference to lumps of meat
and to feeding from a carcass, Of the ldentifiable Food
ltems seen carried by Bearded Vultures avay from thelr nests
{n = 136), B9X (by number) were bones, A% lumps of meat and
the rest were whole or large sections of small carcasses. Of
the identiflable items brought to nests (n = 5%3), BlY were
bones, 15% meat and 4% carcasses of smaller animals. WMo
detailed quantitative assessment of the amounts of bone,
muscle and skin consumed by Bearded Vultures could be made
during this study, but 70X bhone (with its assoclated
marrow), 251 muscle and 5% skin (ratlo of 14:5:1) is
probably a reasonably accurate escimate taking i{nte account
some feeding from fleshy carcasses. Using figures for the
e@nergy contents of these various components givem 1in Chapter
B, 100 g of the food eaten by Bearded Vultures contains
about 674 kJ of energy whereas the same mass of a@uscle

provides about 3586 kJ of energy, or B7% as wmuch. Tt is
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therafore not so sarprising that Bearded Vultures are able
to wsurvive mainly on bones, with older dried-out ones
providing a partlicularly concentrated source of energy.
Taking into account the posaibly higher assimilation energy
af the more inorganic diet Bearded Vultures still get more
anargy from their food, weight for weight, than do meat~-

eacting apeclea.
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TABLE 6.1

Group sizes in adult Bearded Vulture par

Moath 1 Adult 2 Adulcs > 1 Adults Totals

No. 4 Noe. I No. I No.
Jan 19 49 20 51 0 0 19
Feb 20 a7 12 34 3 9 3s
Mar 21 38 32 57 3 5 36
Apr 9 38 12 50 3 13 24
May 20 47 20 47 3 7 43
Jun 18 &5 16 40 & 15 40
Jul 20 63 12 38 0 0 12
Aug 42 &9 32 38 11 13 835
Sep 21 60 14 40 0 0 15
Oct &3 68 20 32 0 0 63
Nov 1a 60 22 s 3 5 63
Dec 13 46 12 43 3 11 28
Totals | 284 52 224 41 35 6 543
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S5ome

non=mated "palrs” of adult Bearded Vultures observed foraging together during the incubation and

TABLE

6.2

cloage=

brooding periods of the breeding season in the Glant's Castle area of the Natal Drakensberg.

Wo . Date Time Birds involved |Sex [Marked Activity
1 28/07/81 | 09h50 | Mt. Durnford H Yes Low foraging together approx. & km from respective nests.
Long Wall south | M Yes Settled on rock outcrop side by side for about 2 min
before resuming low foraging together.
2 20/08/81 | 15h20 | Gypaetus Pr. ? Hot seen| Two adults came over escarpment together from Lesotho,
? 1 Nao one diving down and swopping over at nest, the ather
ewinging north and disappearing around corner.
3 26/08/81 | 13h15 | Long Wall south| M Yes Medium-height foraging, one behind the other along ridge
? T Ho approx. B8 km from Long Wall south nest site, than
thermalling up together and out of sight.
4 13/10/81 | 12h45 | Long Wall south M(F)| Yes(NHo)| Both male birds came sailing in to the Long Wall from the
& Long Wall north [M(F) |*No(Yes)| south together, tha "south bird” swopped with mate, the
3 “north bird" swopping with its mate and both relieved
birdas {(i.e. both females) headed off north along the
escarpment together,
b 05/07/82 | 07hl5 | Nrabamhlope F Ho Shortly after swopping over at nest bird was gliding
! 7 Ho along east face of Ntabamhlope when an unmarked adult
bird came gliding in from the east. Both birds thermalled
togethaer for about & min then headed off north, where,
with the ald of a telescope, they were ohbserved low-
and medium—height searching for over 15 min.




TABLE 6.2 continued

No. Date Time Bird involwved S5ax

Marked

Activicy

10

18/07/82 | 11h50 | Long Wall south| F
Long Wall noerth| F

20/07/82 | 06h55 | Mt. Erskine ™
Mt. Duranford M

18/07/82 | 07h00 | Long Wall south|M(F)| Yes(No)
Long Wall norch |M(F)|*No(Yen)

Ho
Yes

Ko
Tes

Adulet from L.W. south came gliding along escarpment and
secttled next to L.W. north male (sclll on roomt, some 45
m from nest). After about 3 min, both took off, mouth
bird returning to nest and swopping ovar, balng
accompanied by north bird, which ecircled near nest
antrance, theéen north bird returned to ics nest and
swopped over, belng accompanied by south bird (female)
which clireled above cliff. The relieved north bird
thermalled up to join the other, thenm both headed west

into Lesotho.

Two Long Wall birde (one south, one north) returned
together from Lesotho, both going to thelir reapactive
nests and swopping over. L.W. nmorth male headed due
north, L.¥W. south male dived down to wvater poocl to bathe

and drink.

Mt. Erskine bird observed leaving roost site at O07hO05
(presumed to be male because did not imcubate at night).
Mt. Durnford bird came sailing over, Erskinme bird
flapping to galn alcitude to reach ir. Both birds soared
together for about 7 min, then dived down and ware
observed foraging along ridges in Natal. Ac 09h20 both
birds were seen thermalling together (presumed to be MC.
Erskine bird due to very pale colour of underparts) and
headed due west into Lesotho

L

= subadult male paired with female,

which formerly nested on Mt Durnford (1980), than moved to the

slde of ¢the Long Wall when acquiring the new mate. Not many subadule birds occurred in the area,

ldentiflcation was falrly reliable.
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TABLE 6.1
Group sizes in immature Bearded Vulture per moath. Abbreviations

are as follows: imm. = immature birds, ad. = adulcs and C.V. = Cape

Vultures.
Moanth 1 1om. 263 {om. | immf{s) + adfs) | immf{s) + C.V.| Totals
¥No. X No. z No. -4 No. z No.
Jan ) 53 2 13 ) 27 1 7 13
Feb 9 45 B 20 6 30 1 5 20
Mar 12 50 i 17 ] 25 z B 24
Apr 5 Lb 2 18 K 27 1 9 11
May 9 47 4 21 5 26 1 3 19
Jun ] i 2 11 5 28 3 17 1&
Jul 5 39 5 19 1 a z 15 13
Aug 11 37 L0 i3 5 17 i 13 in
Sep 5 16 6 43 1 7 2 14 L4
Oee 7 iz 8 i6 3 14 4 18 22
Nov 7 i2 9 41 3 14 k] 14 22
Dec 3 a0 3 30 2 20 2 20 10
Totals | B9 59 b 26 218
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TABLE 6.4

Group 8lzed of immature Bearded Vultures at and away from mest or

roost sltes. Abbreviatlions as for Figure 6.6.

Group Near nest/roost P Avay from nest/roost | Totals
composition T

L[ 3 No . T No.
1 imm. 61 28,0 ik 28 12,8 89
2 &1 imgm, 18 8,3 as 41 18,8 39
tmm.(s) + ad.(s) 17 7,8 27 | 12,4 b
imm.(2) + C.V. b 1,8 " 20 9,2 16
{All fmm. groups) 41 18,8 b 88 40,4 129
Torals 102 46,8 116 33,2 218
(Chi-squared test: * = P 0,05; *#* = p 0,025; %%+ = p
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TABLE 6.3
Group sizes of Bearded Vultures recorded on farmlands by farmers in Naral, Orange Free
State and the Cape. The abbreviation Gps. refers to the number of groups of birds recorded

within a particular group size, and No. refers to the numbers of birds.

Province Group sizes (No. of birda) Total
no. of
1 s 3 & 5 & 7 8 birds

Gpa.|No.|Gps.l No.|Gps.| No.|Gps. No.|Gps.|No.|Gps.|No.|Gpa.|l No.|Gps.|HNo.

Hatal a2l |51 37 | 74 & | 12 2 & 1 3 1 [ 1 7 0 0 163
D.F.5. 10 |10 ¥l R 3 9 1 4 0 0 0 0 0 0 0 0 45
Cape 20 | 20 27 | 54 1o | 30 4 | 15 2 |10 1 £ 1 7 1 8 151

Totals Bl |81 75 |L50 G 8 g | 7|28 3 |15 2 | k2 2 | 14 1 a 339
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The food cholce of scavenging birds attracted to carrion in the

TABLE 6.6

Glant's Castle Game Reserve.

Species No. Number of records of food cholce
birds
Carcass| Meat Bonas Totals
Fresh|l week|2 weeks|3 weeks|d weeks |5 weeks|plastic

Bearded Vulture L5 1 4 7 6 9 L3 l& 14 a 70
Cape Vulture 134 134 27 7 8 ] 1 0 0 2 L79
Black Eagle 14 1 12 5 1 1] 0 0 0 ] 19
Jackal Buzzard 9 0 7 4 i} 1 0 a o i} L
Lanner Falcon 5 i 1 5 0 0 0 0 o 0 L
Whitenecked Raven 14 17 L4 19 6 1 2 5 0 3 67
Black Crow 11 0 B a9 ] 0 1] i 0 0 17
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TABLE 6.7

The wsequence of removal by Bearded Vultures of parts from four carcasses In the Giant's Castle area,

after the Cape Vultures had completed thelr feeding.

Order Carcassen

‘::Iﬂﬂl Sheep (adult) Sheep (subadule) Red Hartebeest (adult) Mountain Reedbuck (adulr)
! left humerus to hoof left scapula toe hoof left metacarpals to hoof |left femur to hoof

2 left femur to hoof right humerus to hoof left radius/ulna left radius/ulna

3 right tibia/fibula ribcage left tibia/fibula to hoof |left carpals to hoof
& left scapula skull rib left humerus

5 rib rib caudal vertebrae

6 right femur rib right humarus

1 cervical vertebrae thoracic vertebrae rib

8 rib rib

9 caudal vertebrae




TABLE 6.8
The number of Ffarmers who reported sightings of Bearded
Vultures, and those who observed the birds feeding on thelr

farms.

Province Gightings Faeding z
Natal 216 B4 39
0.F.5 59 16 27
Cape 20 46 51
Totals 365 148 40
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TABLE 6.9

The frequency of wsightings by farmers of Bearded Vultures feeding on
farmlands.

Provinece Frequency of sightings

Once [Twice| Very |Decas= |DFfcen| When Majaly|Winter| Lambing |[Totals
aéldom|lonally stock |summer & season
is lost spring

Natal 22 9 15 15 7 5 2 1 o 76
0.F.5. 3 2 3 | | 2 o 0 2 16
Cape 6 k] 7 9 12 4 o (1] 0 al
Totals 31 14 27 25 20 11 2 1 2 133
4 23 11 20 19 15 B 2 1 2 101




TAELE 6.10
The foocd preference of Bearded Vultures as recordad by

farsers for birds seen on thelr farms.

Food Number of food items reported

Natal 0.¥7.5 Cape Totals i

Catrion 9 a 5 14 B
Carcanss 7 1 5 13 7
Left-overs From 2 2 2 & 3

carcass after
Cape Vultures
have eaten

Bones b 1 3 10 6
Dead cattle 16 2 2 20 11
Dead aheep 35 6 18 59 33
(adult)

Dead lambs 18 i &4 24 L&
Sheep afterbirth 1 1 1 3 i
Saall stock, 1 0 2 3 2
particularly

limba

Lambe killed hy 3 0 1 b 2
Bearded Vultures

Goat kids killed by| O 2 0 2 1
Bearded Vultures

Antelope carcass 1 (1] (i} 1 1
Black Wildebeest 0 1 o 1  §
carcans

Rock Hyrax 2 1] (1 8 5
Hares (1] 1 2 3} 2
Road kill 0 0 1 1 1
Small mammals 0 2 ] 2 1
Birds o 1 Z : 2

Totals 101 22 54 177 102




TABLE ®.11

Food ltess racerded for Beardad Veltuces away from the asst.

Food Humber of [ood lcems
Leasothe |Tlant's Caatls | Kvalalu and | K.E. Caps | Totals | B
highlands| Came Reserve | Hatal farms Farms
HoTse carcais ) i o i i I
Catkle carcanms 1 a 1 0 L 4
Sheep carcass ] a & 1 11 &
Lanh zarcass ] a 1 o L] 3
Sheap afcarbirch | <] o o 2 1
Shesp Liab i7 7 ! 1 b 15
Sheap akall i a a a i a
Eland carcass il ] 0 o L 1
Black Wildebeast L 1 0 o L o
CArCABY
Bed Hartebeeat 1] 1 @ i 1 o
carcasm
Mountales Hesdbuesk ] 3 1 o & |
CATCEsS
Hosntaia Resdbuck a 1 o L i Q
laas
GCrey Rhabak a 2 o] a F | H
carcass
:::;1 antelopa ] 4 ] a 4 |
Snall wagulace 1 2 l i - F |
scapula
fones = long 26 29 r z L1 30
Albs 3 5 | ] 9 &
Vertebrae 1 i L L] & 3
Rad measc 7 i i] 1] 11 3
Dog carcass ! a o i L a
Unidanclfied L9 La 9 [V} 42 19
Totals an T4 32 i 214
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TABLE 6.12

Food brought by Bearded Vultures to thelr aests.

Food Number of food items
Roma| Ntabamhlope |Barkly East |[Gypaetus Pr.|Total 4
Horse hoof 1 0 i i} 1 2
& tarsals
Cattle hoof & a 0 1 a 1 2
tarsals/carpals
Sheep forellamb 7 1 2 1 11 17
Sheep hindlimb 2 0 1 0 3 5
Sheep hoof & 2 0 2 0 & b
tarsalsfearpals
Sheep head 1 0 o 0 1 2
Unidentified L 0 o ] 1 2
sheep plece
Goat hindlimb 2 0 0 LI 2 3
Smallstock 3 2 (1] 1]
hindlimb . ’
Small ungulate 1 0 0 0 1 '
ribcage
Small ungulate Lo | 2 1 14 21
longhbone
Dog carcass 1 0 0 1] 1 2
Hare 0 0 1 0 L 2
Lumpa of 7 1 L
red meat ¥ # £
Unid
nidentifiad 7 1 1 2 11 17
Total
als 45 b 10 4 65 104
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TABLE 6.13

Bones and Tbone fragments

negting sites and ossvaries.

collacted from

Bearded Voltuore

Skeletal parcs Nesting sites Ossuaries
No. z NHo. X

Bovid teeth and tooth rows 8 1.7 39 3,8
Bovid skeletal parts 198 53,0 b4 6,2
Other identified remains 50 10,9 18 1,7
Enamel fragaents a 0,0 (.1 0,6
Skull fragments 22 4,8 34 3.3
Vartebral fragments 53 11,5 2 0,2
Sternum fragments & 0,9 0 0,0
Rib fragments 36 12,1 i 0,3
Bone flakes 42 9,1 732 70,8
Miscellaneous fragments, skin 27 5,8 136 13,2
Total 460 1034
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TABLE &.1&
Tha tdentifiable prey remalms callectad [roa ossuvaries of Bearded
vultures. 1 = Ntabamhlape, 1 = Thumb Ridge, 3 = Glaac's Cascle,
4 = Ctane's Ridge, 5 = Long Wall, & = Wt. Erskine, 7 = Jardinma

Pass, 8 = Sanl Pass and 9 = Roma Valley.

Specles Oasuarian

i I 2 b L} : L 7 i ¥ Total 1
Horse L] 1 0 6,3
Dankay 1 z 1.3
Equid 1 1 i 1,9
Catcle 3 i 1 2 4,4
Probably cactle i1 L] i i i L 12 ih i%,.1
Shaap 1 i 2 1,3
Goat 1 L 1 1,3
Sheap/goac 17 2 1 z ? L L] 15 21,3
Grey Rhebaok 2 2 1.}
Orlbt 3 3 1,3
Small antalape i 1 2 1,3
Sheapfgoat slze 15 i | 1 [ 27 7.1
Bowid 1 ] L i,8
Baboon 1 i 0,6
Hock Hyrax L 5 & 1.8
Gen=t 1 i a,&
Hare 1 2 1.3
Rodaat | 1 0,6
Large bhicd | 1 0,6
Totsl a6 19 | & & L2 T F il 158
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TABLE 6.15
Prey remains collected from below the nests of Bearded Vultures.
Nest site 1 = Roma Vslley, 2 = Black Mouataim, 3 = Barkly East,
L = Ntabamhlope, 5 = Cobham State Forestry, 6§ = Golden Gate and

7 = Gilant's Castle (two nesting palrs).

Specles Hest altesn
1 3 4 5 6 7 Total z

Horse 2 i 0,7
Donkey 2 2 0,7
Equid & 21 27 10,12
Cattle 3 9 21 33 12,8
Frobably cattle 12 2 1 15 5:7
Sheep 35 3 1 16 55 20,7
Goat 1 1 1 3 1.1
Sheep/fgoat 1 14 15 3 35 13,2
Grey Rhebok 1 & 1 2,6
Common Dulker 1 | 0.4
Small antelope 3 1 & 15
Sheep/goat size & 3 1 18 26 9,8
Non-domestlec bovid B & 4 14 12 12,1
Zovid 4 b L.3
Rock Hyrax 3 k] | 5 14 3:3
Hare 1 1 1 k] 1,1
Medium=large bird 1 1 2 0,7
Total 3l 59 | 45 21 41 L 263




TABLE 6.16
Summary of akeletal remains of food items from Bearded

Vulture ossuaries and nesting/roosting sites.

Skelecal partm Ossuaries Nesca
Ho ., 3 No. X

Skull 19 7.6 89 | 19,3
Axis 1 0,1 1 0,2
Vertebra 2 0,2 33 | 11,5
Scapula T 0,7 27 5.9
Humerus 11 1,1 10 2,12
Radius 4 0,4 & 1,3
Ulna 3 0,3 C] 1,7
Rib and sternum 3 0,3 60 13,0
Pelvis | 0,1 12 2,6
Femur 10 1,0 B 1,7
Tibia 3 0,3 20 4,13
Metapodial 13 1,2 2 7,0
Astragalus 1 0,1 5 1,1
Calcaneum 1 0,1 [ 1,3
Patella o 0,0 | 0,2
Seamoid 3 0,1 3 e,7
Naviculo-cubold 2 0,2 & 0,9
Carpal/tarsal 1 0,1 L 0,2
Fhalanx 1 9 0,9 13 Z,9
Phalanx 2 5 0,5 14 3,0
Terminal phalanx 7 0,7 18 3,9
Bone flakes 732 70,48 &2 9,1
Miscellaneous fragments 136 13,2 27 4,8
Tocal 1034 . 460
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TANLE 6.17
Jomsa physical parameters of bone=dropping sites [owsuaries) wsed by Bearded Wultuces. Type of osssary: K =
uaed ragularly, F = yused frequently amd O = gsed cccaslonslly. Nature of osswary: L = smooth reck, 1= rochy
cuterop (bouldera) oa ridge and 3 = scatrvered bouldars. WVisdbiliey: Good = ag least 500 w fo all dirsctloas,

Foor = leas thas 100 s In some dlireccloa.

Localicy Trpe of Hature of | Slope | Aspect | Dimennions| Area t‘l.ll..-l.l.ltj Tapegraphy
ETT L 154 GENTATY (s = m) (n?)

Ntabamhleops Camcre " 1 30" HHE 15z48 1575 Goad High pE. o Lanaslberg

Ntabaabhlops Baast i 1 25 HE 1440 140 Gaad Great of clLEF

Nrabamhlope South R 1 18 ENE Brdd 168 Gaod Crest of cliff

Thamb Ridge East F 1 15 HKE 15x43 B30 Goad Crest of ridge

Thuab Ridge Weat ¥ 1 20 HE 19x37 103 Good Crest of ridge

Baaboo Hollow 1] 1 g NE Axld L] Foor Lip on edge of gorge

el jesucl jeep track i 3 i0" E - = Poar juartar way ap hilisids

Gianc's Ridge ¥ | - = Lubd 140 Goad Band of boslders across
ridge resning NNW-S5E

He Erskine ] | L5 NEW 1léxlB Taa Goad Cresc of rildgs

Jarding Pass [ ] 1 Ly WEW 16x12 B3 Gaod Crest of saddle

Long Wall [ ] 1 10" ] £3xTE 4914 Gaod rlateau an top of ridge

Loag Wall Ridge r 1 20" ] 13z31 713 Cood Crast of cidge

Ciamg"s Cascle ] i 20 = Bz 18 234 Caad Ledge near sumamlE

Sanl Fass r i 10" ESE Sxkl 205 Gaod Edges of sscarpmant

Farm Edgahill F i iy [ | Yax152 14288 Good Ridgs on hillalds

Tlohosag village a 3 - WHW - = Good Bamn of hillulde

Roms East | L 1o’ CLE 16z 58 1508 Good Edgs af gorge

Roma Weat R 1 ].j' AN 29x140 460 Good Bumm it of plateaw




Chapter 7

BREEDING BIOLOGY

7.1 IKTRODUCTION

The breeding pericd is the best known part of Che
biology of most birds of prey, because at thls time
observacion Is faellitated by the fact that the blrds wmust
recurn to & particular sicte, thelir nesct. Bearded Vulture
nest sltes, however, are particularly inaccessible. They are
dlFFiculE Eo find and impossible to reach without
mountalneering equipment. Few sites offer a vantage polnt
from which obaservations can be made without disturbing the
parent birdas. For these reasons published acecounts on the
breeding biology of the Bearded Vultuvre are incomplece,
mainly descriptive and often inaccurate. Descriptive
accounts of aspects of the breeding blology have beea given
by Berg (1931), Lowther (1949), Ferguson-Lees (1960),
Stegmann (1961), Scteyn (1970), Suetens & von Grosnendasl
(1973), Brown (1977), Boudoint (1978) and, most complete and
detailed, by J.J. Guy (in manuscript). General accounts are
summarised by Brown & Amadon (1968), Glutz vom Blotzheim (1%
al. {(1971), Cramp & Simmons (1980), Hiraldeo et al. (1979),
Brown et al. (1982) and Steyn (1982).

This chapter sets out to describe and quantify the
breeding bilology of the Bearded Vulture from pre=laying

courtship and nest bullding to the independence of the young

volture .
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7.2 METHODS

Bearded Voulture nést sites weres located (a) by direct
observation, both from the ground and the alr, (b) from
reports by nature conservatiom and forestry staff, farmers
and other {nterested people and (c) from the aall
questionnalire survey. In areas vhare nest densities were
belng determined (e.g. Glant's Castle Game Reserve)
consecutive sections of cliffs were watched during the
breeding season, from first to last light, for up to three
consecutive days or vatl]l a nest wvas dlscovered. BSecause
nests are usually out of sight ia potholes and because the
rock face belov nests are not heavily “vhitewvashed®™ wich
droppings (cf. Cape Vultures) the presence of a nest could
be found wusually only by obsearvations of birds “swopplng
over ™ l.e. an adult diving down and entering a pothole,
followed a few wseconds later by the rapid departure of
another adule. Nests were located wherever possible while
traversing sections of the Drakensberg escarpment, and while
deiving through Bearded Vulcure nesting hablcat.

The following physical paramecers of Bearded Vulture
nesting sites were recorded: (a) cliff rock type, (b) cliff
heighe (from the top of the scree at the base of the cliff),
(c) dietance from nest to top of cliff, (4d) aleicude, (o)
aspect {of nmest entrance), (£) nest cypm {pothole,
pothole/ledge, ledge), (g) presence or absence of overhang
above nest, (h) extent of protection of the nest site and
the nest entrance, (1) number of alternate nests, (1)

distance between alternate nests, (k) other raptor specles
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and large birds nesting or rooating nearby, and the distance
to them, (1) vegatatlon type and {m) habitac description and
land usage in area of nest. Estimates of the length of time
that sunlight fell on nests and cliffs at nest entrances
were made. When sufficient shade fell on the nest for a bhird
to be two—thirds out of the sun, the nest was judged to be
in shade.

During the Efirst vear of the study I did aot fiad a
naegt site which offered a view inte the nesc. Because of
this & cloged-circult television monltor was placed into a
gide passage of a nesting pothole. Although care was taken
to camouflage the egquipment and to keep the bird off the
nest for as short 2 time as possible, the parent birds did
not return to incubate even though the equipment was removed
the following day.

The following year my attentlon was drawn te & nest
site near Roma, Lesotho, which was kindly shown to me by
J.J. Guy, who also made some 200 h of observations available
to me in manuscript. This nest, when viewed through a 40 =
telescope across a gorge of about 230 m allowed for detailed
observationa on the breeding activitles and became my main
source of Informatlon. A number of other nests with lesgs
satisfactory visibility were also observed to chtain
cortoborative information. From the start of the breeding
season Lo the First flight of the young vulture, 583 h were
spent on direct nest observations. A further period of about

210 h was spent on the post-nestling dependence period of
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the young bird, L18 h of which were devoted to radiotracking
4 Bearded Vulture captured in the Glant's Cestle Game
Reserve aftear it had been out of the nest about two months.
The breeding distributlion amd population estimate of
Baarded Vultures in southern Africa 1I1s discussed in

Chapter 9.

7.3 RESULTS
7.1.1 Nest sites

All Bearded Vulture aests found were om cliffs of
elther basalt or cave sandstone (formation. As basalt
averlies the sandstone, nesats In sandetone wvere at lower
altitudes than those in basalt. The breeding sites of Four
palrs of Bearded Vultures wera found In cave sandstone
eliffn and 20 pairs Iin basalt ecliffas. Some of the
information obtalned from these sltes Is summarized in Table
7.1, 1In addition, 16 active nests were obsecrved from a
distance, e.g. fixed-wing aircraft, and the localities of a
further seven sites were provided by reliable persons. The
data from these 23 sites are not included in the analysis
chat followve.

The w=ean number of nests per palr of Bearded Vultures
vas 3,1 (range 2-8). Figure 7.1 shows the distelbution of
numbers of nests per palr of birds. Three nests pér palrf was
mast common (508 of pairs) followed by two nests per pair
(29%). In some cases only one nest was found {invariably the

nest Iin current wuse), but this was normally when an

incomplete search of the area was made. All well=-known
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breeding pairs of Bearded Vultures had two or more nests.
For this reason the palirs for which only one nest was found
woere not included 4in the calculations resulting in the
figures presented above. Thirteen breeding pairs of Bearded
Vultures were clogely monitored, six over three years and
seven over two yvears (31 nest-years). With one exception,
birda did not nesat in the same nest in consecutlive Years.
The exception was the Ntabamhlope palr (a two-nest palr)
which deserted thelr nest during the incubacion perled ia
1980 because of my interference with the closed ecircuir
television. In 1981 and 1982 this pair bred sovccessfully in
their altéroate nesct, and vere never seen Lo re—-enter cheir
deserted nest pothole, which was only about 80 m away.
During the course of this three-year study, birds with three
or more nests did mot use the same nest twice. The Roma pair
had elght neats, four in reasonable repair and four
neglected. These birds used the four better-maintained nests
and returned to the first=-used in the s=sequence in their
fifth consecutive breeding year (J.J. Cuy pers. comm.).
Alternate nests belonging to ome pair of birds were on
average 230 m apart (range 2-2000 m ) (Figure 7.2). Nests in
sandstone may be very close together because of the rock
structure which ofcten forms horizomtal series of potholes 2~
6 m apart. Caves in basalt tend to be single formations,
fewer in number and randomly spaced on a cliff. The distance
between the nests belonging to a palr of Bearded Vultures
was therefore greater on average for birds nesting on basalt

than for those nesting on sandstone (mean = 3046 m and 52 o
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FIGURE 7.2. Distances between the nests maintalned by aach

palr of Bearded Vultures (1i.e. intra=palr nast

distance).
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reaspectivaly). In most cases, paira of Bearded Vultures had
all their mnests on a particular peak or cliff face, w0
alternate nests were not very far apart. One exception was
observed in the northern Loamg Wall pair. In 1980 they nested
an Mt. Durnford omly 700 m north of the Mt. Durnford pair's
nest site., During the incubation pericd, the male bird of
the northern Long Wall pair falled to return from a foraging
trip into Lesotho (presumed killed) resulting in a nesting
fatlure. The female took on a new mate 1in 1981, (a
spubadule), and they moved to wvhat was presumed to be a new
nest saite about 2 ks to the south and on cthe northern
sectlon of the Long Wall. This may mnot represé&nt an
alcernnte nest site, but rather a move to a completely nmnew
area following the acqulsltion of a new mate and a nesting
fallure. The neXt longest distance recorded becwaan
alternate nests was 800 m.

The orientation of nests are shown in Figure 7.3. Nests
that are 1a protected sites (e.g. deep narrow gorges), and
nests rthat have some protectlion at thelr entrances (e.g.
large rock outcrops), are indicated., Nests faced from duas
north cthrough east and south to west-southwesat. No nests
were found faclng from west to north-northwest. 271 of all
nests Faced due south. All nests facing due norch belonged
to the Roma pailr, sitvated in a narrov deep valley at
relatively low altitude, and vere classed as “protected”.
Half of the west-southwest facing nests and the one
southwest nest were also In protected sites. The unprotected

nests faced mainly between east and south-southwest (79%).
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Most nests (B89%) were built in potholes (small caves)
in the ciiff face. The nest structure was usually invisible
when viewed from any angle other than horizentally intoa the
pothole. In one notable exception the nest had ocutgrown the
pothole and extended out of the entrance and up the side of
the cliff for about 1,4 m in height. Three nests (all
belonging to one palr of birds) were buflt om ledges, and
three nests were classed as potholefledge nests, having been
built into ghallow depressions on ledges. 90% of neats had
overhangs or concave cliffs above the nest entrance, varying
from ©0,5-15 m wide. These overhangs would prevent snow
gettling and blecking nest entrances, alchough since wmost
were in pothoeleas, the nests themselves would be sheltered.
The ledge nests wvere at low altltude (2286 m above sea
level) where snowfalls were neither frequent nor usually
severe, and all had overhangs. All the pothole/ledge nests
had large overhangs.

All nests found were either in the subalpine (1829-2845
m above sea level) or alpine (>2865 m) belts (Killick 1963).
The altitude of nesting cliffs ranged from 1850 m to 3201 m
(Figure 7.4), the mean altitude being 2578 w. Sandstone
nests were between 1850 and 2134 m and basalt nests between
2149 and 3201 m. The lower-altitude nests in basalt were on
the eroded river cliffs in Lesotho and the lower Drakensherg
of the northeastern Cape. The high=aletitude nests were on

cliffs of the Natal Drakensberg escarpment and peaks 1in

Lesorha.

The helight of nesting cliffs varied from 24-732 o (mean
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FIGURE 7.4. Altitude of Bearded Vulture nest sitces.
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= 212 m) (Figure 7.53). Basalt cliffs attaln greater helghts
than do those of sandstone, and this 1ls seen im the nesting-
cliff heights. However, 1t 1s interesting that the lowest
ellff on which Bearded Vultures were found breeding was of
basalt. The position of a nest on & ¢cliff was expressed as a
percentage (from the base of the cliff) of the cliffs’
height. The average posiction of nests was 72X of the cliff
helght (range 2Z1=-91%): The minimum helight was something of
an exception, the next lowest height being half way (30%) up
the cliff. The distribution of positions of nests on cliffas
13 shown in Flgure 7.6. In Filgure 7.7 the positions of nests
on cliffs are plotted againset the respective cliff heights.
Nests on high cliffs (viz. above 250 n) were =significantly
(Chi-squared test, P<0,00l) and more consistently higher on
the cliffs {(average of 8l% of cliff height) than were nests
on lower cliffs (average of 60X of cliff height).

The habltat surrounding nests consisted wmainly of
subalpine and alpine grassland-fynbos and grassland-heath.

The nests of two pairs had montane Podocarpus forests at the

bases of the nesting ecliffs and two pairs had nests directly
ahove rivers.

Direct sunlight rarely fell for long periods on Bearded
Vultura nests. dnly when the sun was approximacely
horizontal to the pothole entrance would the rays fall on
the nest. In addition, 25% of the nests were on due south-
facing «cliffs and recelved no sun at all., Table 7.2 1listcs
some of the nests that did receive direct sunlight and the

dpproximate lengthas of time that sun was on the nest and the
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nest cliff around the nest entrance. The longest recorded
period of sun on a nest was & h (aecan for those nests chat
received direct sunlight = 2.6 h). Sun was recorded on nests
only 1n the mornings, because of the predominantly south to
east aspects of most nests. Filgures for sun on cliffs at
nest entrances ranged from 0-11,5 h.

Bearded Vultures were very tolerant of other birds
nesting and roosting near Cheir nest sites. Rock Fligeons

Columba guinea perched within 0,5 m of nesting birds and

Black Swiftea Apus barbatus were seen roosting withia 1L = of

a Bearded Vulture nest entrance, evoking no response from
the Bearded VYultures. Table 7.3 liscs the larger specles
found nesting and rooating near nesting Bearded WVultures,
and thae distances lnvolved. In the only Iacidence of two
palrs of Bearded Vultures nesting on the same peak (about
700 m apart), no aggresslve Interactions between the palrs
was seen. "Off-duty” birds from the different palrs would
soar together, and co-operative foraging occurred (sece
Chapter &), the birds separating on thelr return and
énterlng thelr respective nescs. Cape Vultures were commonly
closely assoclaced with Bearded Vultures on cliffs, colonies
of wop to 30 birds belng located within 100 m of & Bearded
Vulture nest. The closest that a Cape Vulture was recorded
was 15 m. Once whenm a Cape Vulture attempted to land on the
lip of a Bearded Vulture nesting pothole the lnecubating bird
aggressively rushed at the Cape Vulture which departed
immediately. Cape Vultures were seen roosting on the edge of

Bearded Vulture nests which were not in use {in the wnon=-
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breeding season and at alternate nests), evoking no response
from Bearded Vultures.

Only one record of Black Eagles nesting on the same
peak as Bearded Vultures was obtalined. The nests were 120 m
apart on either side of a 90" corner and therefore out of
sight of one another. Both specles successfully reared young
birde. 1In most cases the nearest Black Eagle was on another
cliff or peak, the mean minimum distance being over 1 |km.
One ineident of Bearded Volture-Black Eagle nesting
incteraction was recorded at Ntabamhlope durlng the Bearded
VYulture's {Incubation period im late July 1981L. The Black
Eagles which had bred successfully about 1500 = nocrthwest of
the Bearded Vulture's sicte the previous year and had three
alternate nests in good conditiom in that area, started nest
buillding about 150 m from the Bearded Vulture's nest on a
ledge facing thelr pothole entrance. WNest building was
accompanied by aerlal displays (diving, looping and rolling)
in front of the Bearded Vulture's nest. Any flying Bearded
Vulture was vigorously attacked by both eagles, one behind
the other, the Bearded Vulture being hard pressed to avoid
the combined onslaught. Even when perched on the cliff or in
a pothole, the eagles would attack the Bearded Vulture,
forcing 1t to take up a defensive position with talonms
extended, and In one case the Bearded Vulture tumsbled out of
a pothole following a particularly close encounter. It then
settled into a smaller, deeper pothole out of reach of the

eagles, alcthough they continued to display. Twice the
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situation was reversed, with the Bearded Vulture diving
ageressively at a Black Eagle. The Black Eagles attespted to
gstablish themselvee for a further thrae days, afrer which
thelir activities Ln that area decreased. The gagles d41d mot
breed that year and it is unlikely that thay would have, as
they usually lay their eggs in May (Tarboton & Allan 1984) .
Intersctions bectwean Bearded Vultures and other birds
are mentioned later im this chapter, but with the exception
of Whitenecked Ravems at the time of the Bearded Vultuore's
incubation and early nestling periods, the latter specles
were very tolerant of other birds nesting in close
proximity; Jackal Buzzards nested within 150 m, Peregrine
Falcons within 80 m and one palr of Lanoer Falcons nesCed

only 9 m from an active Bearded Vulture nest.

7.3.2 Breeding densicy

The breeding density of Bearded Vultures was detérmined
for cthe Natal Drakensherg escarpment, for an area of the
Lesotho highlande about ths Mokhotlong willage and for an
area in the northeastern Cape in the Barkly East district.
All three areas were considered to be of sultable habitac
throughout. In some cases & number of adjemcent nests were
alsa found, but the areas about these ware not
systematically searched, and they are therefore not included
in the analysis.

Elght nesting pairs of Bearded Vultures were found on
the Natal Drakensberg escarpment between Sani Pass In cthe

south and The 