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ra in-cor re la ted var ia t i ons  in mean laying date that  I documented. 

The markedly c i  rcannua1 l ay i ng  date o f  p a r t i c u l a r  pa i r s ,  

c e r t a i n l y  both i d e n t i f i a b l e  par tne rs  a t  nest  no. 63 where the 
date was e x a c t l y  the same in both study years would,  however, 

quest ion the degree o f  inf luence of  these proximate controls.
I t  must constant ly be borne in mind that  the food source of  

t h i s  colony i s  an " a r t e f a c t "  o f  s t oc k - f a r m ing  p r ac t i ces .  As the 

food source has changed markedly w i t h i n  l i v i n g  memory, i t  is 

u n r e a l i s t i c  to r e l a t e  o v e ra l l  t i m i n g  o f  the colony 's breeding 

cycle to i t s  cur rent  food source. I r  t h i s  regard, Houston (197o) 
concluded that the breeding season of  the congener Gu rueppe im 

in East Af r i ca was so t imed that  the f ledging date coincided wi J i  
a r e l a t i v e l y  abundant per i od  o f  food. This l i n k  c e r t a i n l y  doe^ 

not  hold at  Potberg,  where f l e d g l i n g s  appear dur ing a t ime of  

r e l a t i ve  decrease in food abundance.
I t  i s  of  i n t e res t  to note that  throughout the Cape Vul ture's 

range there is a gradat ion in laying dates, from ea r l i es t  in the 

Transvaal (ear ly May) through to l a tes t  in the southwestern Cape 

(mid June). Th is  appears to be a r e f l e c t i o n  o f  env i ronment -  

i nduced  m o d i f i c a t i o n  o f  what  i s  l a r g e l y  the i n n a t e l y  
predetermined t ime o f  i n i t i a t i o n  o f  breeding,  but  the f a c to r s

involved are unknown.
The accurately determined period length of  57 days compares 

favourably wi th the 56-day est imate of  Mundy (1982:165) and the 

57,6 day per i od o f  Boshof f  & Cur r ie  (1981). I t  i s  c l e a r l y  longer 
than the f i g u re s  given in Brown A Amadon (1968) and McLa^hlan & 

L 1 vers 1 dge (1978).

4.3.3.The nestl ing period

Immedia te ly  a f t e r  ha tch ing ,  the tendency was f o r  both 

parents to stay at  the nest  t oge ther  f o r  longer  s t r e tches  V.an 

during the Incubation period. Nest l ings were essent ia l l y  guarded 

a l l  the t ime by at  least  ve parent ( th i s  stud),  Mundy 1982), and 
t h i s  contrasts wi th attendance behaviour o f  other vul ture species 

(Mundy 1982, Pennycuick 1976). Predat ion may account  f o r  a 
s ub s ta n t i a l  po r t i o n  o f  egg and n e s t l i n g  loss in co l on ia l  

s i tuat ions,  e.g. gu l l s  , reviewed in Hunt & Hunt (1976). The high



parenta l  at tendance by Gu_ cop ro theres , f o r  the stage o f  the 
per i od  a f t e r  the n e s t l i n g  i s  d o r s a l l y  fea thered,  could then 

r e f l e c t  an ant i -predator  response ; more l i k e l y  i t  is an e f f ec t  

o f  c o l o n i a l i t y  and the t r a f f i c  o f  s t rangers  to the nest  (Mundy

1982). For example, the a b i l i t y  of  parents to repulse Black Eagle 
predatory a t t emp ts  i s  enhanced as a r e s u l t  o f  t h e i r  co l o n i a l

nes t i ng  ha b i t  (4.2.6.,  appendix b).
That  at tendance s t i n t s  o f  both sexes were sh o r te r  than 

during the incubat ion period re f l ec t s  the increased attendance of  

both parents ,  as we l l  as not  such c lose at tendance by any one 

parent .  Th's made changeovers more d i f f i c u l t  to d i scern  and 

re s u l t e d  in a g rea te r  p r op o r t i o n  o f  w i t h i n - d a y  s t i n t s  being 
documented. The e a r l i e r  changeover t ime r e f l e c t s  the weather 

c o n d i t i on s  o f  approaching summer, as compared to the previous 
period (see chapter three),  as wel l  as the st imulat ion provided 

by the nest l ing to return to the nest ea r l i e r .
Nes t l i ng  growth and c o n d i t i o n ,  as we l l  as aspects o f  the 

q u a l i t y  o f  food as i t  a f f e c t s  n e s t l i n g s ,  are considered in

chapter  three (3.2.4. and 3.3.).
Nes t l i ngs  o f  the Lappet - faced Vu l t u re  are known to be 

parasi t ised by Hippoboscid f l i e s  Icosta meda (Anthony 1976), and 
in 1981 Potberg nest l ings were heavi ly fed on by s imu l i i d  f l i e s .  

As parents remove f l i e s ,  the number of f l i e s  that  I observed was 
probably greater than i t  would have been had the parents not been 

disturbed (by me). S imu l i i d  f l i e s  require water in which to breed 
(Ledger 1979), and the stream in the k l o o f  prov ides a su i t a b l e  

ha b i t a t .  The Potberg c r l o n y  i s  the only one I know of  w i t h  a 

sui table breeding ground fo r  these f l i e s  w i t h i n  some 400 m of  the 

breeding ledges (see also Mundy 1982, Tarbotor * Al lan in press). 
That the degree of  nest l i ng i n fes ta t i on  is related to preceding 
p rec ip i ta t i on ,  i s  indicated in Figure 25, although other factors

may inf luence t he i r  presence.
S i m u l i i d s  are known to vectors  o f  protozoan pa ras i t es  

(Fal l  is et  al. 1973), and are l i k e l y  vectors of avian haematozoa 
i n t o  v u l t u r e  n e s t l i n g s  (Boshof f  & Cur r ie  1981, t ioshof f  1981). 

Blooa smears o f  1979 n e s t l i n g s  (a year o f  heavy i n f e s t a t i o n )  

contained one or more species of  Leucocytozoon, wi th the degree 
of i nfec t ion varying from low-grade in some samples to a higher



parasl taemiu in others (Boshoff & Curr ie The f ac t  that  the
e a r l y  blood f i l m  taken from a 22-day o l d n e s t l i n g  revealed no 

Leucocytozoon presence probably r e f l ec ts  an aspect of the f l i e s  

l i f e  cycle. For example, gametocytes of  L. neavei were f i r s t  seen 
in peripheral  blood of  Guinea Fowl Numida meleagris nest l ings 14 

days af ter  i n fec t i on  from sporozoi tes from S. adersi (Fal l  is et  
a 1. 1973). The subsequent f l e d g in g  success of  those Potberg 

n e s t l i n g s  w i t h  high pa ras i t aemia  i s  unknown, thus whether 

Leucocytozoon cont r ibutes to Cape Vul ture mor ta l i t y  or morbidi ty 
remains undetermined.  The n e s t l i n g  t h a t  ex h ib i t e d  a low-grade 

Leucocytozoon i n fec t i on  (and which was fed on by a large number 

o f  s i m u l i i d s )  in t h i s  study was l a s t  seen f l y i n g  s i x  days a f t e r  

i t  f ledged, and i t  did not have a PFDP. Given the necessi ty of  at 
least  some supplementary aid from the parents during th is  stage 

o f  i t s  l i f e  (4.3.4.),  even i f  i t  d i spersed,  the chances are t ha t  

i t  d id  not  l i v e  long.  However, no l i n k  between i t s  probable 
demise and the parasi taemia i s  suggested ; the nest l ing cer ta i n l y  

l i v e d  f o r  some th ree  months w i t h  th' is i n f e c t i o n .  Thus more 

observat ions of  the fate of  f l edgl ings known to be infected wi th 
b lood pa ras i t e s  are needed before any conc lus ion regard ing the 

e f f ec ts  of e i ther  parasi te can be reached.
In a prev ious study o f  haematozoa from southern A f r i c a n  

v u l t u r e s ,  the Cape Vu l tu re  was the cn i y  species t h a t  was not 

i n f e c te d  w i t h  blood pa ra s i t e s  (Greiner  & Mundy 1979). This was 
ascr ibed  to  i t s  unique nes t i ng  h a b i t ,  as we l l  as the t i m in g  of  

i t s  breeding season. In t h e i r  f i r s t  weeks of  l i f e ,  nest l ings have 
a re l a t i v e l y  sof t  skin and are e i ther  naked or sparsely covered 

w i t h  f ea the rs  ; consequent ly  i t  i s  a t  t h i s  stage t h a t  they are 
p a r t i c u l a r l y  vu lne rab le  to the a t t e n t i o n s  of  b i t i n g  i nsec ts  

(Markus 1974). My observat ions of  the d i f f e ren t  extent  of feeding 

by f l i e s  a t  two sequen t i a l  v i s i t s  to the nest  would tend to 
suppor t  t h i s .  Gre iner  & Mundy (1979) sampled ne s t l i n g s  f -om 

s u n r e r  r a i n f a l l  co l o n i es ,  - ing which t ime "appropr ia te  
o r n 1 t h o p h l-l1c v e c t o r s  a re  e v i d e n t l y  sca rce  o r  absen t  .. 

precluding transmission of potent ial  pathogens These resul ts 

then i n d i c a t e  another  unique e f f e c t  u f  t h i s  co lony 's  l oca t i o n ,  

and consequent impl i ca t ions for  the members. The adul ts display a 

behav ioura l  t r a i t  r e l a te d  to the presence o f  the f l i e s  in t h a t



they remove f l i e s  w i t h  t h e i r  b i l l s ,  and i t  has oeen r e f l e c t e d  
upon nreviously that  many hosts may be evolut ionar i1y adapted to 

t he i r  blood pare .es (Markus 1974).

4.3.4.The post - f ledging dependence pe r i od

Parental care extends beyond the pre- f lodging periods in i  

wide var ie ty  o f  bi rds (Ashmole & Tovar 1968, Burger 1981, Diamond 
,975, Feare 1975, Nelson 1976, Skut .h 19,6),  i n c l u d i n g  rap tor s  

(reviewed in Brown & Amador 1968, Newton 1979, see also Sherrod 

1983).  I t  i s ,  however ,  l a r g e l y  u n s t u d i e d  due to obv ious  

d ' f f i c u l t i e s  i n  o b s e r v i n g  the j u v e n i l e s  a f t e r  they  f l y .  
Pa r t i cu l a r l y  lengthy indiv idual  PFDP lengths have been observed 

in  Crowned Eagles Stephanoaetus coronatus (11,5 months)(Brown 

1966), Harpy Eagles Harpi  a harpy ja (10 months) (Fowler  & Cope 
1954), and the C a l i f o r n i a  Condor (7 months) (Koford 1953). In 

most members o f  the A cc i p i t r i da t ,  much shorter periods have been 

documented (e.g. Johnson 1973, Newton ] 979 :Tab 1e 18, Sherrod 

1983, Snyder & Wi ley 1976). New World Black Vu l t u res  Coragyps 

a t r a t u s have been observed to con t i nue  to feed j u v e n i l e s  away 
from the nest s i t e  some six months a f t e r  f ledging (Jackson 1975); 

s im i l a r  behaviour (away from the s i te)  has not been observed in 

any a c c i p i t r i d  s p e c i e s .  I n d i v i d u a l  PFDPs have a l s o  been 

documented f o r  Old World v u l t u r e s  (Anthony 1976, Mundy 1982, 
Mundy & Cook 1975, Pennycuick 1976), a l though observa t i ons  are 

minimal. As a general ru le in raptors,  the larger  species remain 

dependent longer (Newton 1979).
Tne occurrence of  prolonged parental  care ce r t a i n l y  seems to 

be c o r r e l a t e d  w i t h  t he  use o f  s k i l l e d  f e e d i n g  methods,  

exp lo i ta t i on  of  scarce foods and prof ic iency in accurate f l y ing 

(Ashmole A Tovar 1968, Koford 1953, Stonehouse A Stonehouse 

1963), and the improvement of  these wi th age and experience (Dunn 
1972, Lack 1968, Orians 1969). ' surplus of  fa t ,  laid down during 

the nest l ing and post - f ledging periods, would serve to t ide the 
j u v e n i l e  over du r i ng  per i ods  o f  ea r i y  s e l f - f e e d i n g  when i t s  

s k i l l s  were not  mastered to the po in t  wnere hunt ing was more 
l i k e l y  to be successfu l  (Cade 1982, Drent  A Daan 1980, She-rod

1983). Using these reserves, a juveni le  may survive approximately
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r,ree weeks w i t h o u t  i ;■ ■ latdnce I documented, a f t e r

t h i s  engtn o f  t ime  the ' r e n i l t  wa-, some t w o - t h i r d s  c c i t s  

normal" oody weight.
The lack of  proficiency in f l y i ng  is probably accentuated in 

young g r i f fons ,  whose wing loadings approach the possible maximum 

Pennycuick 1972). This was i l l u s t r a t e d  by the numbr,- o f  days 

that  lapsed before the f i r s t  ooserved foraging at tempt in three 
) f  the 1981 PFDPs (Table 9). Lack o f  p r o f i c i e n c y  in the f ac t o r s  
l i s ted  above would act to increase the p robab i l i t y  of  mor ta l i t y  

) f th is  age-c l ass ,  and th is  would account ,  p a r t l y ,  f o r  the 

v a r i a t i o n  in l ength o f  PTDP th a t  i s  o f t en  observed ( t h i s  study,  
Newton 1979). The lengths  would also be i n f l uenced  by the 
par t i cu l ar ,  local ,  food condi t ions : i t  is c l ear l y  advantageous 

to the juven i le  to a t ta in  e f f i c i e n c y  in feeding as soon as 

possible.
in pract ice,  i t  is very d i f f i c u l t  to document the proport ion 

if  food supp l ied  by the parents compared to the p ropo r t i on  

obtained by the ju ve n i le  through the d i f f e r e n t  stages o f  the 

JPDP. A re l a t i v e l y  higher concentrat ion of  avai lable food would 
f a c i l i t a t e  th is  t rans i t i on  (see also chapter six). This was borne 

j t  in observat i ons  o 1 Oys te r ca t che rs  Haematopus o s t r a i e g u s , 
-nere the age at which paren ta l  feeding ceased va r ied  w i t h  the 

ib itat , and consequently wi th  food (Mor ton-Gr i f f i ths 1969).
uveni le Cape Vul tures i n i t i a t e  contact wi th t he i r  parents, 

j '  i not v i ce  versa. In the breeding k l o o f  t h i s  occurs a t  the 
s i t e  only.  The behaviour  o f  the j u v e n i l e  t h a t  never 

- e v l s i t e d  i t s  s i t e ,  and consequent ly  s tarved,  emphasised t h i s  
i spec t  : i t s  parents  made no a t t emp t  to v i s i t  i t  a t  i t s  o f ten 
jsed perch po in t  15 in below them. Also,  j u v e n i l e s  spent very 

l i t t l e  t ime alone at th e i r  nest  s i t e s ,  and were c l e a r l y  
s t im u la te d  to v i s i t  them by the presence o f  the parents.  

Juveniles may so l ic i t  food from adul ts other than t he i r  parents, 
nowever my c i r c u m s t a n t i a l  e\ lence i nd i ca tes  t h a t  parents 
i i f ferent ia te  between s imi lar ly -aged of f spr ing and supply food to 

their own o f f spr i ng only. Given what I consider the necessity of  
larental feeding aid during th is  c r i t i c a l  period, th is  t r a i t  is 

• idapt ive value in increasing the probab i l i t y  of  the parents'  

r ' product i ve , uccess.  I t  i s  surel y s i g n i f i c a n t  t h a t  the
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Aasvogelvlei  Immatures ar r ived at  Potberg some f ,5 nonth. i f - ’ 
f ledging : t he i r  "dispersal "  pr sumably fo l low-d -fDP, 

than taking the place of  i t .
Al though Newton (1979) c i t e s  two re fe ren t  ‘ *

authent icated" cases of  adul ts terminat ing the period by drivinc, 
t h e i r  young away, these do not  in f a c t  r e f e r  to such behaviour.  

The over t  aggressive terminat ions that  I observed, together * V 

Rowe's (1947) observat ions of  a j uveni le  Black Eagle, would V 

f  near to be the only recorded Instances in the Accipi t r idae.
The t r ad i t iona l  view of  the re la t ionship between parent 

o f fspr ing assumes un i la te ra l  parental  investment  (Wi lson 19 
however,  the phenomenon o f  p a r e n t - o f f s p r i n g  c o n f l i c t  * 

apparent ly c l a r i f i e d  by Tr ivers (1974), who interpreted i t  as t! 

outcome of  natural  select ion operat ing in opposite d i rect ions or 

the two generat i ons .  Tne t i m i n g  o f  the per iod o f  c o n f l i c t  is  
explained in terms of  the inclusive f i tness of  the j uveni le ,  and 

o f  the reproduc t i ve  f i t n e s s  o f  the parent  ; both f i t ne ss es  ar 

de f i ned in Wi lson (1975). In vu l t u re s  w i t h  such an extend* I 

breeding cycle,  the cost  to the <emale in terms Oi her a b i l i t y  * 

produce an egg in the next season becomes c l ea r l y  apparent as the 

PFDP approaches that  season's laying date. This was I l l u s t r a te d  

by the Increase in frequency of  emulat i ons  during the PFDP as i t  
overlapped wi th the pre- lay ing period.

In overal l  terms, a "choice" must be made between deferr ing 

the next season's breeding at tempt and cont inuing to supply the 
j u v e n i l e  w i t h  food, 0 " t e r m i n a t i n g  the PFDP. I f  the former ,  the 

j u v e n i l e ' s  i n c l u s i v e  f i t n e s s  d im in i shes ,  but  i t s  r ep roduc t i ve  
f i t n e s s  i s  enhanced on ly  i f  i t  could not  have surv ived w i t hou t  

the a d d i t i o n a l  p a r e n t a l  h e l p ,  c e t e r i s  pa r i  bus . F a c t o r s  

I n f l u e n c in g  t h i s  " sw i t c h "  are those t ha t  necess i ta ted  the 

( l e n g t h y )  p e r i o d  i n  the  f i r s t  p l a ce  : the j u v e n i l e ' s
requ i rements ,  and i t s  p r o f i c i e n c y  in f l i g h t  in r e l a t i o n  to i t s  

a b i l i t y  to ob ta i n  i t s  p a r t i c u l  food- type.  My observa t i ons  

i n d i c a t e  t h a t  Cape Vu l t u r es ,  a t  l ea s t  a t  Potberg,  at tempt  
breeding in the season f o l l o w i n g  a successful  c yc l e ,  thereby 
opt ing for  the l a t te r .

The aggress ive i n t e r a c t i o n s  between parents and t h e i r  
o f f s p r i n g  t r ecogn i sab le  to me) formed a subset o f  a l l  the



i n t r aspec i f i c  in teract ions that  I observed. The observat ions of 

overt  aggressive terminat ion of  the per i od  are tnen cons i ^ ten 
w i t h  p a r e n t - o f f  sp r ing  c o n f l i c t  theory d r i v e r s  1974), and are 

not neccessar i ly "anthropomorphic and erroneous" (Brown & Amadon 

1968). The case of the juveni le  that  was chased o f f  the s i t e  and 
subsequently fed at  the s i t e ,  i s  i nd ica t i ve  of  the extended t ime- 

per i od  o f  c o n f l i c t  o f  f i t n e s s es  of  e i t h e r  ‘ p a r t i c i p a n t "  (as 

i l l u s t r a t e d  in hi Ison 1975: Figure 16-2).
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CHAPTER FIVE : POPULATION DYNAMICS 

5 . 1 . Int roduct ion

This chapter  i s  concerned w i t h  breeding ra tes ,  surv iva l  

rates and the e f f ec ts  of  th :  consequent reproduct ive rate on the 
southwestern Cape (sub) popu la t i on .  D i r e c t l y  concerned w i th  

numbers of  ind iv iduals ,  i t  documents the state ( including i n f l ux  

and e f f lux )  of  the populat ion as i t  was during the study period, 

and provides a framework for  populat ion trend predict ion.
G r i f f o n  v u l t u r e s ,  together  w i t h  sea -b i rds  and o ther  large 

rap to r s ,  have a very low rep ro duc t i v e  ra te  (Amadon . 964, Wynne 

Edwards 1955). I n d i v i d u a l s  can be d i f f e r e n t i a t e d  according to 

breeding s ta tus  and c a p a b i l i t y  ; the non-breeding segment then 
i n c l u d e s  n o n - b r e e d i n g  " b r e e d a b l e "  adu l t s ,  sub-adu l ts  and 

immatures,  e.g. f ou r  year  o l ds ,  and o ther  immatures,  e.g. 

j u v e n i l e s .  The term "breedable"  r e f e r s  to i n d i v i d u a l s  t h a t  are 

capable o f  breeding, but for  various reasons are not act ive in a 
p a r t i c u l a r  year ,  and i s  used because some immature plumaged 

ind iv iduals  are f u l l y  capable o f  breeding ( t h i s  study, see Newton 
' 9 / 9 :T a b le  21). The demographic parameters associated wi th the 

dynamics o f  t h i s  popu la t i on  ( i n c l u d i n g  those given by Brown & 
Cade 1972) are then cons idered separa te l y .  Breeding success 

dur ing the study per i od  and f o r  the prev ious s i x  years i s  

documented in chapter  four (4.2.5.).

5.2.Informat ion concerning the demographic parameters

5.2.1.Popu1 a t i on  size and st ructure

Informat ion per ta in ing to colony size p r i o r  to t h i s  study is 

co l la ted in Boshoff & Curr ie (1 U). The number of  act ive Potberg 

nest  s i t e s  f o r  the 1975 - 1963 per i od ,  as wel l  as Aasvogelv le i  
1981-1983, are dep i c ted in F igure 30. The t o t a l s  o f  a l l  b i r d s  
present  in the colony were very cons tan t  (F igure 17), save for  

the drop of  some 17 per cent  o f  the t o t a l  f o l l o w i n g  the 

h e l i c o p t e r  i n c i d e n t  (see 4 .2 .6 . ) .  S i m u l t a n e o u s  coun ts  a t
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I
. :

Aasvogelvlei  produced 82 (Potoei j 57)  in 1981 and 74 (Potberg 59) 

i n  1982 ( A . F . B o s h o f f , N.G. Pa lmer  pers .  comm.). F i g u r e  17 
documents counts made j u s t  before dark at  Aasvogelvlei  during the 

study per iod.
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Figure  30. The number o f  ac t i v e  nests a t  Potberg (numbered) and 

Aasvogelvlei  for  che l as t  nine years.



Three immatures,  r inged as n e s t l i n g s  a t  Aasvoge l v l e i  in 
1981, were res i g h te d  a t  Potberg (4.2.4.),  and t h i s  conf i rmed 

inter -colony movement. As the colonies are 120 km apart  ( l ine  of  

s i g h t ) ,  t h i s  i nvo l ves  some 2,5 hours f l y i n g  t ime ,  using an 
average soeed o f  50 kph (Boshof f ,  Robertson & Norton in prep.,  

Pennycuick 1972). These two co lon ies  were t he re fo re  assumed to 
c o n s t i t u t e  a s i n g le  popu la t i on .  This popu la t ion  was, in turn ,  

assumed to be d i s c r e t e  in terms o f  i n f l u x  o f  b i r ds  from o ther  
co lon ies  : no r i nged  b i r d  from any o ther  colony has ever been 

found in the area,  nor has any co l o u r  r inged " f o re i g n e r "  been 
res i gh ted  ( t h i s  study,  Boshof f  & Cu r r i e  1981). However one 

immature, sighted in 1982 at  Potberg and age-estimated as having 

fledged in 1981, was not r inged and therefore not from Potberg or 

Aasvoge l v l e i .  This i n c i d e n t  was the on l y  suggest ion of  i n f l u x  
f rom other,  unknown, areas. A f t e r  a newspaper r ep o r t  which 

documented vul tures at  Perdeberg (Cape Times 15 Apr i l  1983), an 

o l d  s i t e  in the Langeberg range (33 57S ; 21 32E), I checked the 
area, which is 18 <m SW of  Aasvogel v l e i ,  in Apr i l  1983. I counted 

28 vul tures and saw one Aasvogel v le i  1982 immature. The amount 

o f  "whi tewash" suggested t h a t  t h i s  l o c a t i o n  was used f a i r l y  
f r e q u e n t l y .  Cons ider i ng  e f f l u x ,  a lumber o f  b i r d s  r inged at  

Potberg have been resighted or recovered in various areas of  the 
Cape Province (but not near any other colonies) before i n i t i a t i o n  

of  th is  study iBoshoff  1981,Boshoff & Curr ie 1981:5). No s im i l a r  

i n c i d e n t s  were documented dur ing t h i s  study. These instances 
c n f i rm  t ha t  immatures may d i sperse f rom t h e i r  natal  colony 
(Mundy 1982, Piper et  1981), and therefore cannot be assumed 

as dead merely b e c . s e  they are no longer  r es i gh ted  at  the 

colony.
The f o rag ing  range o f  the Potberg vu l t u re s  was recorded 

i n d i r e c t l y  (pos ta l  survey) and d i r e c t l y  ( r a d i o - t r a c k i n g )  : the 

fo l lowing instances document sight ings made away from the defined 

foraging range (see 3.2.1.). Se- -rate sight ings were made of  one 
v u l t u r e  (some i n d i v i d u a l  ?) in February and A p r i l  ly82, 105 km 

WSW of the k loo f  and ca 40 km SE of  Aasvoelkop, a defunct vul ture 
roos t  (Boshof f  & Vernon 1980, I. B e l l ,  _ex P. Steyn j_n 11 t t ., 

M a r t i n  1983).  A s i n g l e  a d u l t  was observed 45 km SSE o f  

Aasvogelvlei  (118 km ENE of Potberg) in August 1982 (A.F. Boshoff
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I n  m t . ) .  The three other sight ings given by Mart in (1983) were 
w i th i n a 60 km radius o f  the k loof ,  some 1,5 hours vu l t u re - f l y i ng  

t ime  d i s t a n t .  Records f o r  the decade 1970 - 1979 are given in 
Boshoff a_L (1983:F,gure 17).

Age est imat ions of  a l l  b i rds in the colony (divided into two 
classes) were made at  the s ta r t  of  each breeding cycle . Thus at  
the s t a r t  o f  the 1981 cy c le ,  43 (75 %) were es t imated as f i v e  

years o ld and o l de r  ( "breedable"  age). Seventeen breeding pa i r s  

comprise 34 breeders, which const i tuted 61 per cent of  the then 
cur rent  to ta l  o f  57 bi rds.  The proport ion documented at  the s ta r t  
o f  the 1982 cyc le  was o f  40 b i r d s  f i v e  years and o lde r  (70 % of  

the then c u r r e n t  t o t a l ) .  Thus 34/43 (79 %) o f  "breedable"  b i r d s  
were ac t i v e  in 1981, and 36 /  40 (90 ») in 1982.

At Aas voge 1 v 1 e i , a maximun, o f  19 vu l t u r es  was counted i n  
1981, of which at  least  two were c l ea r l y  immatures. Probably one 

o f  these was a c t i v e  (5.2.2.) and in t h a t  year ,  ten s tes were 

a c t i v e ,  i .e.  20 breeders a t  the colony.  In 1982, 16 was the 
highest count, and of  nine breeding pai rs,  eight  eggs were la id.

5.2.2.Deferred matur i ty

Vu l t u res  are Inc luded in the group of  b i r d s  which show a 
deferred matur i ty  by .,ot breeding in t he i r  f i r s t  few years, and 

t h i s  obviously a f fec ts  the breeding dynamics o f  the populat ion in 
question. In 1981 then, o f  34 act ive breeders 2 were est imated by 

plumage characters as immatures and 2 o f  36 in 198?. Cer tainly at 
two s i t e s  t h a t  were a c t i v a te d  f o r  the 1982 cyc le ,  both females 

had brown eyes and were es t imated  as no o l de r  than f ou r  years 
(and into t h e i r  f i f t h ) .  Of seven ringed breeders in 1981, and six 
in 1982, only two were of  known age (Robertson 1983b), as others 
had e i t h e r  a metal  r i n g  ( f o u r ) ,  or  had miss i ng co lou r  r i ngs  

( two) .  Of the known age p a i r  in 1981, the male was s i x  years old 
(and i n to  i t s  seventh) and the female four  years old ; i t  i s  

poss ib l e ,  but  unknown, whethe t h i s  same p a i r  us tne same 
(ac t i ve )  s i t e  the prev ious cyc le .  A female,  w i t h  a miss ing r i ng  
and only observed in 1981, was e i t h e r  r inged in 1974 or 1975 i f  

r i nged at  Potberg : more l i k e l y  the l a t t e r ,  i t  was then f i v e  
years old when i t  produced an egg in 1981. And the age of  another



(male) wi th missing r ings could not be determined wi th adequate 

accuracy. Al l  three breeding adul ts wi th metal r ings could have 
been r inged in any year  between 1951 and 1973 (Boshof f  & Cur r ie  

1981). A female ringed in 1977 at  Potberg commenced breeding in 

the 1983 cycle (possible mate replacement, see 4.2.1.), then six 
years o l d  and i n t o  i t s  seventh year .  I t  was observed as not  

breeding in the previous two years.
No »*i nged b i r d s  breo a t  Aasvogel v I ei  in e i t h e r  year .  In 

1981, A.F". Rr>shoff and I c lassed only one breeder (subsequent 

dead egg, as an immature, and est imated i t  at  four years old.

5.2.3.Frequency of active sites, and of breeding

As wi th other raptors,  ind iv iduals  show breeding per i od ic i ty  
by net  breeding in p a r t i c u l a r  years : t h i s  i s  p a r t i c u l a r l y  

ev i den t  in a colony where a l l  "breedabIe"  b i r d s  are v i s i b l e .  I f  

i t  i s  assumed that  pai rs (or a t  least  one of  the pai r )  occupy the 

same s i t e  when ac t i v e  in two consecut ive years ,  breeding 

frequency can be determined by examining act ive s i tes as wel l  as 
observ ing recogn isab le  i n d i v i d u a l s .  Cons ider ing 64 s i t e s  over 

eight  years (average annual increment of  1,6 new s i tes  documented 
per year from 1975), the same s i te  was act ive in two consecutive 

years 15 t imes (2 years : 15) ; in 3 years : 8 t imes ; in 4 years 
: 4 t imes ; in 5 years : 4 t imes and in 6,7 and 8 years : tw i ce  

(data from CDNEC records). I f  two adjacent years are considered 
over  the seven cyc les ,  67 per cent  or two t h i r d s  o f  the s i t e s  

that  were act ive in one year were act ive in the next (range 45% - 
8 3%). Fourteen o f  seventeen (82v ) ac t i v e  1980 s i t e s  were ac t i ve  
in 1981 (15/18 or 83., in 1982). Thus during the study period, one 
f i f t h  of  the s i tes " l a i d  o f f "  between the two years, as compared 

t o  a f a c t o r  o f  one t h i r d  f o r  the y e a r s  1975-1982.  Th i s  
corresponds to a pai r  breeding at  a spec i f i c  s i te  at  a frequency 
of  about two in every three years.

Of seven recogn i sab le  in , / i dua l  s ac t i ve  a t  s i x  s i t e s  in 
1981, f i v e  were a c t i v e  at  the same s i t e  ( f ou r  s i t es )  the 
fo l lowing year, a decrement o f  less than one th i rd .  Both bi rds of  

the co lour  r inged p a i r  were a c t i v e  a t  the same s i t e  in both 
years.



5.2.4.Age-c lass survival rate ,

The f o l l o w i n g  e v i d en c e  conce rns  s u r v i v a l  of  marked 
i n d i v i d u a l s ,  f i r s t - y e a r  im ma tu res  and o t h e r  age groups 
separately,  by documenting how long each was seen in the colony 

(depic ted in F igure 31). The a l t e r n a t i v e  reason ( to  death) o f  
non-sight ing,  of  dispersal  and r ing loss, must be borne In mind. 

One opened metal r ing,  of  a b i rd colour ringed in 1975, was found 

a t  the base o f  NWl c l i f f  in 1982. I t  i s  poss ib l e  t ha t  t h i s  
individual  was act ive in 1981 (Figure 31, 'YW').

1981 1982
-i—4— 1— 4— I— l— I-

met.1.295:
met.1.7 

gyr

gyw =
m e t. r .26-1-

ma rk i ng 

on b i r d

1983

- + — t -

zz
--.e t . 1 .1 ;  — :

■
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Figure 31. diagram depict ing the length of t ime ringed vul tures 

were res i gh ted  in the k l o o f .  The dark shading i nd i ca tes  b i r d s  

r inged in 1980 ( r sy ,  bsw, bsg, bry) and dur ing the study per iod.  

Ihree immatures ringed at  Aasvogelvlci  were resighted from Apr i l  
1 W .  For met.1.29, see t ex t  "Adult  survival " .
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Immature survival
Only two of  e i g h t  1980 f l e d g l i n g s  were d e f i n i t e l y  seen in 

the kloof  up to one year a f t e r  f ledging ; however two others were 
no t  r inged.  Thus no more than f ou r  remained a l i v e  and in the 

k loo f  throughout t h e i r  f i r s t  year, al though th i s  f igure is most 

l i k e l y  2/8 (Table 13.). As observat i ons  began some three months 
a f t e r  f l ed g i ng ,  the average of  44,7 per cent  i s  probably lower  

than the "t rue" value.

Table 13. The number of  months, in the year a f t e r  f ledging,  that 

juveni les were resighted in the kloof .  As bi rds from nests 55 and 
30 were not  co lour  r i nged,  t h e i r  presence in the k l o o f  was 

uncertain.

Bird no. months a f t e r » of max.

f ledging that  b ird posslb.e

was resiqhted

RSY 12 100

BSW 3 25

ese 12 100

BRY 4 33

n.65 m m .6 50 (? )

n.30 min.6 50 (? )

8RG 0 0

WYB 0 0

Average 5.4 44.7

,>,R 10 83

8SR 4 33

WYR 2 17

WBfi 0 .5 4

RSG 0.3 2.5

A ">Y 12 100

Average 4 .8 40.0

O m b tued average 5 .1  42 ?



In 1981, a l l  n e s t l i n g s  were r inged and cnly one was 

res igh ted  in tne k l o o f  one year  a f t e r  f l edg ing .  On average, 
immatures rema ned for  40 per cent of the maximum possible period
in t h e i r  f i r s t  year .  The mean f o r  ihe two years i s  one o f  43 per

cent "survival "  in the f i r s t  year (Table 13).

Of seven t h a t  f  1 edged in 1982, qnly  one was present  i n  the
k l o o f  s i x  months l a t e r .  Three were recovered dead w i t h i n  o e 

month of f ledging.
Thus, fo r  these three years combined, f o u r  (or a maximum of 

six) of  21 immatures were resighted a l i ve  one year a f t er  they had 

f ledged, a "surv ival "  rate of some 19 - 29 p*r cent for t h i s  age 

class.

Adul t  survival
Of the seven recognisable ind iv i dua l s  act ive at  six s i tes  in 

1981, f i ve  were present one year later.  One "missing" b i rd  had a 

metal r ing only,  thus could have easi ly  been missed as i t  was no 
longer  seen a t  a nest  s i t e  in 1982 and cou ld  have been confused 

wi th other,  s i m i l a r l y  r inged, bi rds (Figure 31: met.1.29). Adult 
su r v i v a l  i s  also i nd i c a te d  in the t o t a l  counts (F igure 17). 

Al though the speed of  nate replacement i s  unknown, no breeder was 

considered to have died wh i l s t  engaged in a cycle ; cer ta i n l y  no 
r inged pa r t ne r  went miss ing.  One (non- r ingod)  ad u l t  t h a t  died 

during the study period was found (an est imated six weeks a f t er  
deatn) 4 n f rom the top of  the w a t e r f a l l  a t  the head o f  the 

kloof .

General survival
Table 14 documents the b i r d s  tha were res igh ted  in 1981, 

according to when they were r inged.  I spent  a large amount o f  

t ime in observat ion and, as a l l  perch areas were v i s i b l e  from the 
observa t i on  p o in t ,  am c o n f i d e n t  tha t  I observed every r inged 

b i r d .  Assuming t h a t  the co lour  r inged v u l t u re s  had not l o s t  
t he i r  r ings, of  123 bi rds that  id been ringed up unt i l  1980, 14 

(11,4%) were sighted M 1981. I f  "breedable" colour r inged birds 
alone are cons idered ( i .e .  1974 - 1976), f ou r  of  48 (8,3%) 

surv ived  to breed in tne k l oo f .  Of course,  an unknown number of 

non ringed bi rds from those years may or may not be breeding.
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Table 14. The number o f  ne s t l i n g s  t h a t  were metal  r inged and 

colour ringed at  Potberg (data from Boshoff & Curr ie 1981, CDNEC 
records), a;,J the number tnat  were subsequently resighted during 

the study per iod.  Two i n d i v i d u a l s  ( xa , xb ) w i th  miss ing r ings  

could not be accurately placed.

Year no. nestlings  

metal ringed

no. nestlings  

colour ringed

no. n est l ings  

not ringed

no. resighted no. resighted no. breeding

in 1981 in 1962

p re - '7 2

1972

19/3

1974

1975

1976 

1377 

1978

1980

12

14

14

22

15

11

13

7

9

6

?
?

min. 6 

2 

8 

5 

2 

2 

1 
2

}
,ab

ab

,ab

ab
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b. j .DIscussion

5.3.1.Pnjulat ion s t r u c t u r e

The has cer ta i n l y  decl ined in numbers wi th in l i v ing

memory, but i t  appears to have stabi l i sed.  The drop in the number 

of  act ive s i tes between 1975 and 19/b (Figure 30) would suggest a 
sudden dec l i ne  in colony s t r eng th ,  a no i t  i s  not  u, l i k e l y  t ha t  

th i s  was due to an i nd i r ec t  poisoning event. Breeding a c t i v i t y  in 

the subsequent  y e a r s  sugges t  an absence o f  any form o f  
persecution and, as a resul t  of  discussions wi th farmers in the
area (chapter  th ree) ,  I would cons ider  such an event  to be

u n l i k e l y  in the f u t u re .  Nonetheless,  the co lo n ia l  nes t i ng  and 

feeding hab i t s  o f  t h i s  species do render  a colony o f  t h i s  s ize 
very vulnerable to sudden exterminat ion by as l i t t l e  as a single,  

a l b e i t  u n i n t e n t i o n a l ,  po isoning event .  That  the a v a i l a b l e  

evidence suggests that  i t  is a discrete populat ion increases the 

p o s s i b i l i t y  o f  such a "c lean sweep", and also ra i ses  quest ions 
concerning the v i a b i l i t y ,  i n  genet i c  terms,  o f  the populat i on,  

hese aspects are discussed fur ther  in chapter six.
A f i g u r e  of  some 30 per cent  o f  i mmatures in 1982 r e f l e c t s  

e i t h e r  a high ad u l t  su r v i v a l  or a r e l a t i v e l y  low j u v e n i l e  

su r v i v a l  r a te  : tne (suggested) high m o r t a l i t y  o f  r inged b i rds  
would i n d i c a t e  the l a t t e r .  However, the numbers o f  b i r d s  at 
Aasvogelvl r i  serves to emphasise that  colonies may d i f f e r  in the

y  oport ions of cer ta in age-classes counted, pa r t i cu l a r l y  i i the

colony is checked on l y  s p o ra d i c a l l y .  That even less b i r d s  than 

double the number o f  ac t i v e  nests were counted in both years 
save for  one count) indicates a d i f f e ren t  foraging behaviour to 

that  at Potberg (or a very d i f f e re n t  breeding strategy I). Also, 

i t  i s  known th a t  the popu la t ion  o f  Cape Vul tu res  i s  s p a t i a l l y  
Heterogeneous wi th ? . least, four components (Mundy 1982, Piper et 

ij_. 1981). However a t  Potberg,  where colony numbers were very 
. t ab le ,  the p ro po r t i on  of  "bn- dab 1 e" b i r ds  breeding in e i t h e r  

year cannot be considered low, i f  i t  is remembered that factors 
such -is an (unknown) shew in the male : female ra t i o  in a colony 

t h i s  size would inf luence partner a v a i l a b i l i t y  considerably For 
-xar.ple, in the C a l i f o r n i a  Condor popu la t i on  o f  some 60
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I n d i v i d u a l s  in 1946, \  fo rd  \ 19; , r r  ent

proport ion of  male-.
Both the lo c a t io n  and th^  p t • ,enc - Aasvogei v l e i

immature suggested that  the vul tures at ^erdeberg "ormed part of 
the 1982 A usvoge lv le i  popu la t ion .  ' t - . poss ib le  th a t  at least 
one breeding a t te m p t  occurred in  the .angeberg in 1981 (e.g. 

Perdeberg ?), and th is  may explain the presence of  the non-ringed 

immature I saw at Potberg. As only three vul tures were counted at 

Aasvogel v l e i  in  January 1983 and the two co lo n ies  are so close 
together, I assumed that  the birds counted at Perdeberg were the 

same as those that were at Aasvogelvlei in 1982.

5.3.2.Deferred m a tu r i t y

The (successful ) four year old female oreeding record is the 

youngest age of  a documented g r i f f o n  vu l tu re  breeding attempt , a 
European G r i f f o n  Vu1tu re  Gyps fu lvus  was found breeding in the 

w i l d  a t  f i v e  years  o f  age (Terrasse 1977) and a c ap t ive  G. 

c o p ro th eres bred u n success fu l ly  in i t s  s ix th  year (Mundy 1982). 

Mundy (o£. c i t .) then assumed the age o f  f i r s t  breeding f o r  the 
species to  be s i x  years . But why do b i rd s  not breed in  th e i^  
immature years ? According to Lack (1968:297) ".. they (b i rd s )  

have evolved physiological regula t ing factors to prevent ea r l ie r  

m a tu r i t y  because t h i s  .. enables them to leave more o f f s p r i n g  
than i f  they mature e a r l i e r .  This view im p l ie s ,  f i r s t ,  t h a t  any 
Ind iv idua ls which attempt to breed when younger are un l ike ly  to 
succeed and, secondly tha t  the attempt to breed exposes the birds 

to a higher m o r ta l i t y  than i f  they do not attempt to breed." This 
v iew  ( c o r r e c t l y )  s t r e s s e s  c e r t a i n  c o n s t ra in t s  o f  natura l  
s e le c t io n ,  and i t  a lso de f ines  the phenomenon o f  de ferred 

matur i ty  as an adaptation (sensu Wil l iams 1966).
I t  i s  known th a t  young b i r d s  have a high m o r t a l i t y  ra te  

( e.g. P iper e_t aj_. 1981, 5.2 J .  , presumably because they are 
less e f f i c i e n t  in f i n d in g  food than o ld e r  b i rd s  (Lack 1968, 
c ' i p t e r  fou r ) .  A t r a n s i t i o n  to e f f i c i e n t  feeding as a r e s u l t  of 

e; r .r ience gained could then be viewed as t id in g  the indiv idual 
over a se r ies  o f  le v e ls  (Newton 1979:136) or energy thresho lds 

(Drent & Daan 198U, Vernon & Robertson 1983). The end r e s u l t  i



an Indiv idual capable o f  accumulating s u f f i c ie n t  reserves so that 
i t  is  able to accommodate each l e v e l ,  and thereby exceed the 
(summated) breeding th resho ld .  The balance o f  an i n d iv i d u a l ' s  

energy budget i s  then expected to vary seasona l ly  (e.g., w i th  
re la t i v e  food abundance in re la t ion  to requirements, q.v. Houston 
1976), annually and w i th  age, where age is  l inked w i tn  increasing 
exper ience (Vernon & Robertson 1983). Viewed in i t s  c o r re c t  

pe rspe c t ive  then,  de fe r red  m a tu r i t y  i s  a consequence ( sensu 

Wi l l iams 1966) of  Inexperience.
In d i v i d u a l  v a r ia t i o n s  in  the age o f  f i r s t  breeding would 

then re su l t  from environmental v a r ia t i o n s ,  and consequent food 
a v a i l a b i l i t y  (Lack 1968, Newton 1979), as well as in t raspec i f ic  

r e la t i o n s  (e.g., a v a i l a b i l i t y  o f  mates and nest s i t e s )  th a t  
i n f lu e n c e  a t ta in m e n t  o f  the breeding thresholds. These factors 

can be expected to vary between the d i f f e re n t  colonies throughout 
southern Afr ica.

5 ,3 .3 .Survival

Given the assumption that ringed vultures have not los t  a l l  
t h e i r  r in g s ,  whether the "m iss ing "  v u l tu re s  are dead, or a l i v e  

elsewhere, the fac t  remains that they do not const i tu te  part of 

th is  populat ion's breeding segment.
Survival est imates for th is  species have been made, based on 

r ing recoveries (Houston 1974b, Piper et ah 1981), although the 

authors have c r i t i c i s e d  the r e s u l t s  (o£. c i t . ) ,  e.g., " c l e a r l y  

nonsense" (Mundy 1982:267). Indeed, i f  based sole ly on recoveries 

o f  dead b i r d s ,  a l l  es t im a tes  o f  a g e -s p e c i f i c  s u r v i v a l ,  tha t  
assume a constant survival rate for  pa r t icu la r  age-classes, are 

l i a b le  to be untrustworthy (l.akhani & Newton 1983). Also, in the 

absence of  re l ia b le  estimates, pred ic t ion of population numbers 
cons t i tu tes  l i t t l e  more than a numerical exercise. For example, 

the expected annual increment "breedable" v u l tu re s  from the 
Potberg colony was c a lc u la te d  using past breeding data and 

es t im ated  a g e -s p e c i f i c  s u rv iv a l  ra tes  o f  40 per cent p.a. f o r  
f i r s t  years, 35 per cent p.a. over the next four years and 92 per 
cent p.a. fo r  a d u l ts .  From December 1982 to December 1987, the 

p op u la t ion  "dropped" by f i v e  b i rd s  : i f  the a d u l t  su rv iva l
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est imate was increased to 95 per cent p.a., the population would 

show an increase o f  two ! These c o n s id e ra t io n s  do, however, 
emphasise the overwhelming importance o f  high a d u l t  su rv iva l  
rates, for  animals with such a low reproductive rate. As w i th  the 
Andean Condor V u l tu r  gryphus and the C a l i f o r n i a  Condor, these 

v u l t u re s  d is p la y  such low re p ro d u c t iv e  ra tes  th a t  t h e i r  
p o pu la t io ns  cou ld  not p e r s i s t  except f o r  the e x t ra o rd in a ry  

longevity of the adults" (Mertz 1971).



/
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CHAPTER SIX : GENERAL DISCUSSION

The e v o lu t io n  o f  e x c lu s ive  scavengers I s  proposed' to have 
occurred under c e r t a i n  c o n d i t io n s ,  as descr ibed by Houston 

(1979). The proposal is  based on studies of g r i f f o n  vultures and 
other scavengers in the re la t i v e ly  undisturbed (by man) s i tua t ion 

in the Serengeti in East A fr ica  (Houston 1972, 1974a, 1976, Kruuk 
1967, P e t r id e s  1959, Pennycuick 19 72). In a prev ious paper, 

Houston (1974a) remarked that the s i tua t ion  in the Serengeti ".. 
may not be typ ica l  o f  the a c t i v i t i e s  o f  g r i f f o n  vultures in other 
reg ions o f  A f r i c a  today". As one stands on top o f  the Potberg 

today (F igu re  3), i t  is  indeed d i f f i c u l t  to re - c re a te ,  in  one's 
mind, the scenario o f  Coastal Rhenosterbosveld supporting numbers 
o f  Bontebok and other bovids (chapter two). And i f  the degree of 

man's in f lu e n c e  on l i f e  communit ies in  general is  viewed as a 
continuum (Myers 1979), the remnant v u l t u r e  po pu la t ion  in the 

sou the rn -sou thwes te rn  Cape is  su re ly  p o s i t io n e d  towards an 
e x t r e m i t y .  This s ta tement  needs, however, to be q u a l i f i e d .  In 

terms o f  t h e i r  feed ing ,  the b i rd s  are t o t a l l y  dependent on the 
stock farmer, whereas in the breeding area the s i tua t ion  in the 

k l o o f  remains remarkably  und is turbed .  Throughout t h e i r  range 
then, Cape Vultures have undergone a marked t ra n s i t io n  in feeding 

•co logy  in the l a s t  two to three c e n tu r ie s  and the aim o f  t h i s  
study was to examine the nature and e f fec ts  o f  th is  a l te red food 

supply on the reproductive performance o f  a p a r t i c u la r  colony.
Food is  considered l im i t i n g  i f  i t  prevents a population from 

increasing and i f  s u f f i c ie n t ,  i t  must be so in quant i ty , qua l i ty  

and a v a i l a b i l i t y  to the animal concerned (Newton 1980). I 

attempted to determine how much food would be avai lable to the 
vul tu res i r  the area surrounding the colony by incorporat ing tne 

various factors that  inf luence '.s a v a i la b i l i t y .  I then attempted 
to determine how much food i n d i v i d u a l s ,  and the whole colony, 

a c tu a l l y  ob ta ined.  The former was determined by ( i n fo rm a l )  
personal in terv iews w ith  farmers, as well  as a postal survey ; I 

cons ider  th a t  both o f  these methods f u l f i l l e d  a va luab le  

e x t e n s io n  r o l e .  The l i m i t e d  n a tu r e  o f  the  fe e d in g  range 

determined by these methods, and subsequently  supported by the
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r a d io - t r a c k i n g  study was expected, given th a t  i t s  s ize  is 
dependant on the ( summated) requ irements  o f  i n d iv i d u a l  colony 

members. In passing, i t  is  o f  in te res t  to note that  the existence 
o f  a feed ing  range is  not n e c e ssa r i ly  an e f f e c t  o f  man's 

in f lu e n c e s .  Although g r i f f o n  v u l tu re s  o r ig i n a t e d  under and are 
most s u i te d  to c e r t a i n  c o n d i t io n s  (Houston 1979), pe r iphe ra l  

p o p u l a t i o n s ,  in  a reas  o f  low o r  no m i g r a t o r y  u n g u la te  
c o n c e n t ra t io n s ,  would have fed on the carcasses o f  re s id e n t  

species. The sou them-southwestern Cape would have beer such an 
area (chapter two).

Practica l  d i f f i c u l t i e s  with the est imat ion of  crop content 

o f  i n d iv i d u a l  b i rd s  re s u l te d  in  t h i s  sec t ion  being not as 
accurate as I had o r ig in a l l y  hoped. In re trospect , I should have 
concen t ra ted ,  du r ing  the ob se rva t ions ,  on a more r igo rous  

documentation of a smaller number o f  nests (e.g.those on NW2).

Thus in  c o n t r a s t  to the S e re n g e t i , where food va r ie s  
seasonally in d is t r ib u t io n  and abundance (Houston 1974a), food at 
Potberg v a r ie s  in abundance on ly .  The I eve, f  v a r i a t i o n  in  the 

q u a n t i t y  a v a i l a b le  w i t h i n  an area o f  some 60 km rad ius  o f  the 
colony (excluding south !) is  considered highly un l ike ly  to f a l l  

below the colony's requirements : in general terms there is  thus 
a s p a t ia l  s u f f i c i e n c y .  A s i m i l a r  co e lus ion  was reached w i th  

Gymnogyps ca1i fo rn ianus , another large-carcass scavenger (M i l le r  
e t  a_L 1965). In terms o f  temporal a v a i l a b i l i t y  o f  food, the 

evidence I ob ta inea in d ic a te d  th a t  both a d u l ts  and n e s t l in g s  
b ta ined  s u f f i c i e n t  q u a n t i t i e s  dur ing the n e s t l i n g  per iod. 

Although th is  period coincides wi th inclement weather , and 1961 

was exceptional ly  wet in th is  respect, the condit ion of nestl ings 
as in d ic a te d  by growth in  both wing length  and body mass 

suggested th a t  the n e s t l i n g s  nonetheless rec ieved s u f f i c i e n t  

quant i t ies  of food.
But is  t h i s  food a v a i la b le  to a l l  age groups ? Young 

v u l tu re s  are less e f f i c i e n t  a ‘ o b ta in in g  food than o ld e r  b i rds  
(Houston 1976, Mundy 1982), and a t  Potberg young b i r d s  have a 

very low s u r v iv a l  ra te  (chapter  f i v e ) .  Ju ve n i les  may a lso  have 
very lengthy PFDPs, and i f  the length  o f  the Pf'DP is  i n d i c a t i v e  

o f  the a v a i l a b i l i t y  o f  food to th a t  age c lass  (chapter  fou r ) ,  

then my ob serva t ions  r e f l e c t  a d i f f i c u l t y  tha t  those juveni les 

experience in  o b ta in in g  food. Are the chances o f  an immature
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ind iv idua l  being behavioural ly excluded by adults from ingesting 
food g rea te r  a t  a sma I 1 ( e.g. sheep) carcass than a t  a la rge (e.g 

h e r t e b e e s t )  c a rc a s s  ? Two f a c t o r s  c o u ld  r e i n f o r c e  t n i s  
disadvantage. F i r s t l y ,  the s m a l le r  carcass would presumably be 
eaten up f a s t e r ,  and by fewer b i rd s  and secondly , a d u l t s ,  which 

outnumber j u v e n i l e s  by a r a t i o  o f  some three to one (chapter  
f i v e ) ,  g e n e ra l l y  i n i t i a t e  feeding at  the carcass (Mundy 1982). 

Th is  proposal i s  e s s e n t i a l l y  a c o r o l l a r y  o f  t h a t  o f  F ishe r 's  
(1952), which accounted fc  the surge in  numbers o f  the Fulmar 

Fulmarus g lac ia l  is  . the i n i t i a t i o n  and development of whaling 
prov ided a r i c h  and e a s i l y  a v a i la b le  food source (discarded 

o f f a l )  t h a t  acted to increase the s u r v iv a l  ra tes  o f  the younger 
age classes. The very small numbers of ringed b irds surviv ing to 
breed at  e i th e r  colony (Table 14) h ighl ighted the current lack of  

r e c r u i tm e n t  (and, consequent ly ,  an im p o r ta n t  advantage o f  the 
r in g in g  programme !). A f law  in  my study was then a lack o f  

carcass-watches th a t  would have provided relevant information. 
Comparative PFDP lengths  from o the r  c o lo n ie s ,  e.g. those in the 

Transvaal where the food source is  d i f f e r e n t ,  would also 
I l l u m i n a t e  t h i s  aspect . This proposal i s ,  however, te s ta b le .  A 
l i m i t e d  supplementary  feeding scheme, soeci f i c a l  ly designed to 

ass is t  juven i les  through th is  period of t ra n s i t io n  (chapter four) 
has been i n i t i a t e d  a t  Potberg, and is  o u t l i n e d  in appendix a. 

N e s t l ing s  w i l l  con t inue  to be co lo u r  r inged  fo r  a t  leas t  f i v e  
yea rs ,  and du r ing  the months a f t e r  f le d g in g ,  the j u v e n i l e s '  use 

o f  t h i s  source as w e l l  as t h e i r  s u r v i v a l ,  w i l l  be monitored 
(CDNEC-A.F. Boshoff  pers. comm.). Other th ings  being equal, 

documentation o f  subsequent j u v e n i l e  s u r v iv a l  ra te s  w i l l  then 

al low fo r  a conclusion regarding the proposal's v a l i d i t y .  These 
v u l tu re s  have thus achieved a t r a n s i t i o n  in t h e i r  food source, 

bu t  I suggest t h a t  t n i s  t r a n s i t i o n  has not been achieved w i th  

equal sucess by a l l  age groups.

The evidence indicates that th is  jub-populat ion const i tu tes 
a d is c re te  e n t i t y  (chapte r  t ve )  : d i s t r i b u t i o n ,  maps should 

in c o rp o ra te  t h i s  (e.g. Newman 1983, Steyn 1982), as the nearest 
known breeding conspeci f ics  are i . the no r theas te rn  Cape, some 

500 km from t h i s  area. In the Cape Prov ince,  t h i s  species has 
undergone f l u c t u a t i o n s  in numbers in the past, * 1 though i t  is  

l i k e l y  t h a t  i t s  range was  continuous u n t i l  approx im ate ly  one



cen tu ry  ago (Boshof f  & Vernon 1980). I f  one assumes I s o la t i o n  
since then, and th is  is most l i k e l y  an over-est imate o f  the t ime- 
span, some f ive  iso lated generations are involved. What then are 

the consequent imp l ica t ions  for the remnant group ? Obviously a 

smaller size increases the chances o f  e l im ina t ion  in a pa r t icu la r  
area, and the CDNEC has attempted to reduce the l i k e l i h o o d  o f  

such an event, e.g. in d i re c t  poisoning, by means of  considerable 
extension work w i th  farmers. Less apparent are b io log ica l  e f fec ts  

o f  such s ize  and i s o l a t i o n ,  and as these two a t t r i b u t e s  are 
unique to th is  population i t  is  re levant to consider them in some 

d e t a i l  here. For example, in small  popu la t ions  he te rozygos i ty  
decreases through the a c t io n  of  genet ic  d r i f t ,  a l though in 

populat ion sizes o f  100 to 1000 the loss of  v a r i a b i l i t y  is  s l igh t  
in each generation 'Roughgarden 1979). Also, only one indiv idual 

migrat ing between "iso la ted" groups per generation is enough to 
counter  the e f f e c t  o f  d r i f t  (o£. c i t .) : i t  i s  th e re fo re  h ig h ly  

un l ike ly  that  these vul tures display any phenotypic disadv cage 
resu l t ing  from th is  e f fe c t  alone. Secondly, a recent analysis of 

the e f f e c t s  o f  inb reed ing  accounted fo r  the h igher  m o r t a l i t y  

ra tes  o f  inbred ca p t iv e  young ungula tes (Ba l lou  & RaM< 1982). 

The frequency o f  inb reed ing  in the c o lo n ia l  (e.g. g r i f f o n  
v u l t u re )  s i t u a t i o n ,  where b i rd s  appear to breed in t h e i r  nata l  

areas (chapter four) ,  is presumably greater than tha t  in so l i ta ry  

breeders, other things being equal. Consequently, on the basis of 

t h i s  a lone, i .e . exc lud ing  any poss ib le  behavioura l  t r a i t s  tha t  
might prevent inbreeding, oie would expect a r e la t i v e l y  low level 
o f  h e te ro z y g o s i t y  in t h i s  sub-populat ion. Bal lou & Ralls (1982) 

concluded by emphasis ing th a t  an awareness o f  the e f f e c t s  o f  

inb ree d ing ,  such as decreased f e r t i l i t y ,  i s  v i t a l  to the sound 
conservation management of  small ( isolated) populations. Genetic 

d r i f t  and inbreeding then re su l t  in decreased heterozygosity, and 

a recent e lec trophoret ic  study of allozymes and soluble proteins 

o f  Cheetahs Ac inonyx jubatus vealed dramat ica l ly  low levels of 
var ia t ion  (O'Brien et  aj_. 1983). These levels could not, however, 

be l inked to any (deleterious) phenotypic effects .  Nevertheless, 
i t  should be borne in mind tha t  d e le te r io u s  e f f e c t s  are not o f  

necessity a d i re c t  consequence of reduced v a r i a b i l i t y  : the l ink 
c e r t a i n l y  has been demonstrated (Ba l lou  & R a l ls  1982 & re fs ,  

therein) ,  but not (as yet)  to be causal . Furthermore, any study



o f  t h i s  i n t e r e s t i n g  aspect (e.g. between southern Cape and 
northern Transvaal vultures ?) should c r i t i c a l l y  question which 
p r o te in s  the study is  to be based on : O'Brien et  ̂ aJL (1983) did

not consider th is .
Co lon ia l  n e s t ing  provides opportun it ies fo r  ind iv iduals  to

observe where o the rs  go in search o f  food (Loman <4 Tamm 1980, 
Ward & Zahavi 1973) and, given the proposed 1 ink between a 
migratory food source and the evolut ion of  these scavengers, The 

advantages acc ru ing  to an in d iv id u a l  nesting near conspecifics 

are apparent . Furthermore,  where the food source is  evenly 
d i s t r i b u t e d  th roughout  a p a r t i c u l a r  area (e.g. feeding range), 
the network o f  i n d i v i d u a l s  spreading over the area (Houston 

1974a) together w i th  local enhancement (Hinde 1970/ at a carcass 
c l e a r l y  f a c i l i t a t e  the d iscovery  o f  food. Where numbers in  the 

colony d e c l in e ,  i s  the re  a c r i t i c a l  leve l  below which these 
advantages e f f e c t i v e l y  break down ? The r a d io - t r a c k in g  study 
v i v i d l y  demonstrated the c a p a b i l i t y  o f  an in d iv i d u a l  to  cover 

la rge t r a c t s  o f  ground r a p id l y  and a persona l ,  v is c e ra l  , 
understanding i s  t h a t  under t h i s  a l t e re d  food regime the 
advantages of  co lon ia l  breeding, in terms of  ac tua l ly  f ind ing the 

carcass,  are not as g rea t  as they were under the c o n d i t io n s  of 
the "Serengeti  scenar io " .  The Potberg colony i s  c u r r e n t l y  a t  a 
reduced leve l,  i.e. there are vacant nest s i tes  in the k loo f  that 
have been successful in the past, and in an area of  apparent food 
abundance. Is the tendency o f  t h i s  sou the rn-sou thwes tern  Cape 

population to sp l in  er in to smaller bre- ng groups a re f lec t ion  
o f  th is  decreased advantage, in combination w ith  other, unknown, 

social factors?
T h is  s tu d y  has d e m o n s t ra ted  t h a t  these v u l tu re s  are 

essen t ia l ly  se l f -sus ta in ing  under the condi t ions of  .he "farmland 

s c e n a r i o " ,  g iv e n  a lack o f  p e r s e c u t i o n  and a c o n t in u e d  

wi l l ingness on the part of the farming community to ( in d i rec t ly )  
support them. The resu l ts  of ’<* l im i te d  feeding programme should 
provide for a conclusion as to whether manipulative management 
procedures are neccessary in order to maintain the i r  presence in 

the area. Of equal importance, I t r u s t  t h ^ t  the study has 
i l l u s t r a t e d  aspects o f  t h e i r  l i f e  h i s t o r y ,  and in d ica ted  those 

that warrant fu r the r  investigation.



APPENDIX A

An a c t i v e  management plan f o r  the co lony ,  o f  which the 

1 im i te d  feeding programme forms a major p a r t ,  was accepted in 

p r i n c i p l e  by the CDNEC a t  a meeting in  A p r i l  1983. The lo c a t io n  
o f  the feeding s i tes  on pr iva te  property was accepted by the farm 
owner in  October 1983. Most o f  the p o in ts  l i s t e d  in  the sec t ion  
" P u b l i c i t y  campaign" have been at tended to. The management 

proposals are out l ined in th is  appendix.

Aims

a. To improve the survival rate o f  f i r s t  yeat birds.

b. To increase the breeding success.
c. To remove, or lessen, the threat of poisoned carcasses in the 

fo rag ing  area, as we l l  as reduce the p e s t i c id e  le v e ls  th a t  are 

cur ren t ly  found in addled eggs.

Manipulation of _che food supply

Although research in d ic a te s  temporal v a r ia t i o n s  in the 

quanti ty of food avai lable to the vu l tu res,  a spatial  suf f ic iency 
i s  concluded to e x i s t  in  the area surrounding the colony. The 

time of  year during which newly fledged birds are in part icular 

need o f  an adequate and e a s i l y  a v a i la b le  food supply (due to 
nexperience in f l y in g  and foraging a b i l i t i e s )  coincides w i th  one 

such p e r io d .  T h is  s tud y  h i g h l i g h t e d  the  c r i t i c a l l y  low 
r e c ru i tm e n t  to breeding d isp layed by the Potberg co lony,  
m o r ta l i t y  being highest during the months fo l lowing fledging. The
ra tionale for a l im i ted  feeding programme is  discussed fu r the r  in

chapter  s ix .  I t  is  th e re fo re  considered th a t  a supplementary 

feeding programme be implemented dur ing  the January to June 

period.
[ he supply o f  uncontaminated food w i l l  a lso ac t  to reduce 

the le v e ls  of contaminants  c u r r e n t l y  found in eggs as we l l  as 

ensure an adequate supply during the months preceding laying.



112

Deta i ls  of the feeding programme

A supplement o f  no less than 1U0 kg o f  carcass per week 

should be provided. A supply o f  bone fragments in the size range 
1-5 cm obtained from previous carcasses should be made avai lable 

the s i t e .  This supplement must be in the form o f  whole 

carcasses to  a t t r a c t  the b i r d s ,  p rov ide a balanced d ie t  and 
simulate natural feeding behaviour. Carcasses must be s l i t  along 
the stomach to al low the vul tures entry in to  the body cavi ty , and 

must be removed f o r  burn ing or b u r ia l  not l a t e r  than two days 
a f te r  placement so as to prevent the accumulation of b lowf ly  eggs

(and consequent farmer antagonism).
To ensure that the vultures re ta in  the ’ r  foraging behaviour, 

th ree  a l t e r n a te  feed ing s i t e s  should be used. The approximate 

location of  these is  shown in Figure 1.

irteae  3.

JP

Figure 1. The approximate location of the feeding s i tes  (marked 

as stars) in re la t ion  to th' olony (arrow).

Although i t  would be ideal  to have three s iu c /  in the D 

Hoop Nature Reserve, t h i s  is  not poss ib le  as the colony 's  
fo rag ing  area, determined ( to  an unknown ex ten t )  by prevai 1 mg 

winds and the orographic e f fec ts  of the Potberg, f a l l s  mainly to
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""r."":.".-.....    .
Duration of  the feeding programme

considered v i t a l  :
_ f i r s t  year survival rate 
- number of eggs la id  per year 
.  number of b i rds fledged per year

fo r  a minimum of f ive  years.

D i s t u r b a n c e  at the co1on^

W m
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■ nv .1 i in here i s to each e v e , )  -.tock f . r m e r  w i t h in  the 
fo ray ing  range or the Potbery and Aasvoge1v 1ei co lon ies .  The 

f l i g h t  o f  the v u l t u r e s  should be made aware to the farmers as 
wel as the advantages which vul tu res have fo r  them. The colonies 
emain extremely vulnerable t  the threat  of poisoned carcasses 
n the fo rag ing  area to combat in se c t  plagues, e.g. b lo w f ly  ; 

here,  one carcass has the p o te n t ia l  to k i l l  h a l f  the breeding 
iegment o f  the Potberg colony. Thus an appeal must be made to 
p r e v e n t  i a lbe i t  accidental poisoning event.

,onciusio,

M o r t a u t y  lu r in g  e r t a m  stages o f  the breeding cyc le  

.u r ren t iy  l im i t s  recru itment to the reproductive segment o f  the 

.o iony. Even in the absence o f  o ther  m o r t a l i t y  fa c to rs  (e.g. a 

ooisoning event, c human d is tu rb a nce ) ,  such c r i t i c a l l y  low 
re c ru i tm e n t  le v e ls  w e v e n tu a l ly  re su l t  in ex t inc t ion  of the 

: o 1ony. the programme o u t l i n e d  above i s  designed to a l l e v i a t e  
s t re ss  a t  the p a r t i c u l a r  stages th a t  e x h i b i t  high m o r t a l i t y  

ra tes.  M o n i to r in g  the e s s e n t ia l  demographic aspects o f  the 
population w i l l  enable an evaluation of  the programme a f te r  f ive 

md a decision on i t s  future.



s lopes), w ithout  d is tu rb ing the birds.

P ub l ic ; ty  campaign

The aim here i s  to  reach every stock farmer w i t h in  the 
fo rag ing  range o f  the Potberg and Aasvoge1v le i  co lon ies .  The 

p l i g h t  o f  the v u l tu re s  should be made aware to the farmers as 
well as the advantages which vu l tu res have fo r  them. The colonies 
remain extreme 1y vulnerable to t he threat of poisoned carcasses 
in the fo ra g in g  area to combat in s e c t  plagues, e.g. b lo w f ly  ; 

here, one carcass has the p o te n t i a l  to k i l l  h a l f  the breeding 
segment o f  the Potberg colony. Thus an appeal must be made to 

prevent a (a lb e i t  accidental) poisoning event.

Conclusion

M o r t a l i t y  dur ing c e r ta in  stages of  the breeding cycle 

curren t ly  l im i t s  recruitment to the reproductive segment of the 

co lony.  Even in  the absence o f  o the r  m o r t a l i t y  fa c to rs  te.g. o 

po ison ing event ,  or human d is tu rb a nce ) ,  sue1’ c r i t i c a l l y  ow 
re c ru i tm e n t  le v e ls  w i l l  e v e n tu a l l y  re su i t  in ex t inc t ion  of the 
colony. T ? programme o u t l in e d  above is  designed to a l l e v i a t e  

s t re ss  a t  the p a r t i c u l a r  stages tha i. e x h i b i t  high m o r ta l i t y  

ra tes .  Monito ng the e s s e n t ia l  demographic aspects of  the 
population w i l l  enable an evaluation of the programme a f te r  f ive 

years and a decision on i t s  futv e.
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A P P E N D I X  B

The accounts o f  the f o l l o w in g  observa t ions  th a t  I made a t  

Potberg are taken from "Predatory a t tempts  on Cape Vu l tu res  by 
Black Eagles" (Mundy, Robertson, Komen & O'Connor in orep.).

At 15h45 on 24 J u ly  1981 a subadu l t  eagle swooped down 

towards a c l i f f  and caused 25 ro o s t in g  v u l tu re s  to f l y  o f f ,  but 

(the) two incubating birds remained on t h e i r  eggs. At 15h3Q on 14 
January 1982 a j u v e n i l e  entered the gorge and dived down to 

w i t h i n  10 m o f  a breeding ledge, e l i c i t i n g  hoarse c a l l s  and 

extended necks from the vul tures and causing 9 of 12 birds to f l y  
o f f ,  including a f led g l ing  which had fledged a week ea r l ie r .  Tne 
three tha t  remained were attending the only act ive nests on that 

c l i f f ,  although a nest l ing  of  114 oays was the only nest occupant 

at the time. The eagle then dived past another breeding area and 
e l i c i t e d  f u r t h e r  hoarse c a l l s ,  causing fo u r  more b i rd s  to f l y  

o f f .
At 08h4Q on 13 December 1981 loud c a l l s  anounced the ar r iva l  

o f  a female eagle on a vu l ture s i te  where the vul tures had fa i le d  

in  t h e i r  breeding a t tem p t  in J u ly .  The s i t e  was 4 m above an 
a d u l t  a t tend ing  a 116-day o ld  n e s t l i n g .  W i th in  30 seconds, 
fu r the r  hoarse c a l l s  accompanied the landing of  the male eagle on 

a ledge 3 m higher .  At Q8h50 a j u v e n i l e  v u l tu r e  also landed at  

th is  las t  s i te  and aggressively chased the eagle o f f  by jabbing 
a t  i t  v ig o ro u s ly  w i th  i t s  b i l l  and e m i t t i n g  a h ig h -p i tche d  
s tacca to  c a l l .  The female eagle l e f t  three mir ' tes l a t e r  and 

between 09h02 and l lh55, and together with the male, the eagles 
e l i c i t e d  aggressive responses 11 more times from four attendant 
parent vultures by soaring past th e i r  section c l i f f  repeatedly.

At 10hQ3 on 24 December 1981 an eagle dived at  f ive  vultures 
perched on c c l i f f ,  causing a j u v e n i l e  to f l y  o f f ;  no c a l l  was 

heard. The eagle repeated the behaviour and caused three o f  the 
remain ing fou r  a d u l ts  to jump o f f .  ‘ s i t  soared in the v i c i n i t y  

o f  the c l i f f  once again, the l a s t  v u l t u re  jumped o f f  and tne 
eagle dived a f t e r  i t ,  extend ing i t s  legs as i t  passed over the 

v u l t u r e ,  but no c o n tac t  was made. The v u l tu re  w1 need s l i g h t l y ,  
f lexe d  i t s  wings, thereby inc reas ing  i t s  speed, and f lew  on. At
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A P P E N D I X  B

The accounts o f  the f o l l o w in g  observa t ions  th a t  I made a t  

Potberg are taken from "Predatory  a t tem pts  on Cape Vu l tu res  by 
Black Eagles" (Mundy, Robertson, Komen & O'Connor in prep.).

At 15h45 on 24 J u ly  1981 a subadu l t  eagle swooped down 

towards a c l i f f  and caused 25 ro o s t in g  v u l tu re s  to f l y  o f f ,  bu t  
(the) two incubating birds remained on t ^ e i r  eggs. At 15h30 on 14 
January 1982 a j u v e n i l e  entered the fo rge  and dived down to 

w i t h i n  10 m o f  a breeding 1 edge, e l i c i t i n g  hoarse c a l l s  and 

extended necks from the vul tures and causing 9 of 12 birds to f l y  
o f f ,  including a f ledg l ing  which had fledged a week ea r l ie r .  The 
three that  remained were attending the only act ive nests on that  
c l i f f ,  although a nest l ing o f  114 days was the only nest occupant 

at the time. The eagle then dived past another breeding area and 
e l i c i t e d  f u r t h e r  hoarse c a l l s ,  causing fou r  mere b i rd s  to f l y  

o f f .
At 08h40 on 13 December 1981 loud c a l l s  anounced the arr iva l  

o f  a female eagle on a vu l tu re s i te  where the vul tures had fa i led  
in  t h e i r  breeding a t tem p t  in Ju ly .  The s i t e  was 4 m above an 
a d u l t  a t tend ing  a 116-day o ld  n e s t l i n g .  W i th in  30 seconds, 
fu r the r  hoarse c a l l s  accompanied the landing o f  the male eagle on 

a ledge 3 m higher .  At  08h50 a j u v e n i l e  v u l tu r e  a lso landed a t  
th is  las t  s i te  and aggressively chased the eagle o f f  by jabbing 
a t  i t  v ig o ro u s ly  w i th  i t s  b i l l  and e m i t t i n g  a h ig h -p i t ch ed  

s tacca to  c a l l .  The female eagle l e f t  three minutes la te r  and 
between 09h02 and l lh55, and together w i th  the male, the eagles 

e l i c i t e d  aggressive responses 11 more times from four attendant 
parent vul tures by soaring past th e i r  section c l i f f  repeatedly.

At 10h03 on 24 December 1981 an eagle dived at f ive  vultures 
perched on a c l i f f ,  causing a j u v e n i l e  to f l y  o f f ;  no c a l l  was 
heard. The eagle repeated the behaviour  and caused three of  the 
remain ing fou r  a d u l ts  to jump o f f  ; i t  soared in the v i c i n i t y  

o f  the c l i f f  once again,  the l a s t  v u l t u r e  jumped o f f  and tne 
eagle dived a f t e r  i t ,  extending i t s  legs as i t  passed over the 

v u l t u r e ,  but no con tac t  was made. The v u l t u r e  winced s l i g h t l y ,  

f le xe d  i t s  wings, thereby inc reas ing  i t s  speed, and f lew  on. At



lO h l l  the male eagle landed 1,5 m from a 133-day old nestl ing and 
2 5 m  from s i m i l a r  aged n e s t l i n g  on e i t h e r  side. A l l  three 

attendant adults rushed towards the eagle and no is i ly  jabbed at 

i t ,  and the eagle was f i n a l l y  forced o f f  the ledge e ight  seconds 

a f t e r  i t  had landed.
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APPENDIX C

The fo l low ing  is  a copy o f  the le t t e r ,  reduced in size, that  

was used in the postal survey (chapter three) :

PROVINCIAL AOMINISTRATION 0? THB CAPS 0? 1003 HOPS

DEPARTMENT ON M TVRS a S V I’ O W tS iT A i CONSERVATION

T u lephone :  N ap kfl 5«30

Dear S ir

Fat be ( 3e Hoop N ature  Reserve)
P .u . 3 re iaad o rp
3RS3AS3CRP
t :? c

I  aa employed by the above Departm ent to c a rry  out research  
on -he Cape V u ltu re . As you s ty  *r .o * , ape V u ltu re s  ;e
undergone i  d rs a a tis  d e c lin e  in  r.e pest fs» i t c a  : • » ,  
e s p e c ia lly  in  the Cape Province * r.e re there i r e  r no i 
than 6 -  breeding p a irs . The is  or » ia  or ay re o e iro l : to
try  and understand the fa c to rs  ca .s in g  t h i :  d e c lin e ;
V u ltu re s  occur only in  Southern A fr ic a  and are there  '> • ur
c o n s erva tio n  p r io r i t y .

: ecu ld  l ik e  to es tim ate  the fo rag in g  e re *  » v i i t u  »s
from tne Potberg ao u r.ta in . em ch  is  the or i -a m g  v u .tu r e
colony in  the a o u tn -*e s te rr . Tape P ro v in ce . ' - 1- 1 th e re fo re
be extrem ely  g ra te fu l  i f  you :ou.d an see: • •.ion - * - o * ,
detach and re •- urn the s l ip  i n  tne p re -id -, e , - d  enve lope .
»nu.d e l jo ap p rec ia te  hear.no  from yo. a c o .t  any v u . lu res  
found in d is tre s s  on your f a n .

In  o rd er fo r  he to aane f u l l  uoe e l tne in fo rm atio n  aup pu ie i 
by "ou ‘  ~ - 1 . - ■ .  .mu « n r -  i  i n - i r  address as re iu e
b e1c*.

fo u rs  f a i t h f u l ly

In  o rd e r  f o r  he to aaite f u l l  uoe ot t  .e in .o ra a  t.o n  e u p p n e u  
by "on i t  la  e s s e n t ia l th a t fou supp-y your address <\a r e q u e s te d  

-  1 -  ; tr. • you n a n t ic ip a t io n  of yo -r c o -o p e ra tio n .

A .S . RC3ERT50N

TEA.-I HERS

PLEASE TICK APPROPRIATE AN3*ER NIKS

Hoe o ften  : i von :*«  v u ltu re s  m your firm '' ADDRESS

About once a day
About once a week

About once a month
About once a year
About once per f iv e  years

About once per ten yearn

Never

3 . 1 .  ASS. V IR  AfRIXAAN"
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APPENDIX C

The fo l low ing  1s a copy of  the l e t t e r ,  reduced in size, that 

was used in the postal survey (chapter three) :

PBOVINCUL OMINISTRATlO.'t < - <3 Ca? . 0 ? V S 0 2  HOPS

3S?A R m :iT  o? XAT-? s m s e w ta w A i OWSEHVATZOS

' e le e b o n e i  7 sp k e i  S9 *.b«r? ( 3a Hoop H; -u re  3 «9t r v » )
P.O. 3r»" .aadorp  
3RS3AS30SP
72iC

3e a r  S i r

I  «o tao loysd by ‘.he  above 3« p e rb a « n t  to  c a r r y  o u t  re s e a rc h  
on the rape V u l t u r e .  A3 you aay k r .o* .  Cape V u l tu re s  have 
undergone a d ra e a t lC  d e c l i n e  i n  "he pes t fe»  i e c s ie a .  
e e o e c i a l ’. y  in  the Cape P ro v in c e  "h e re  th e re  are - :« no c  re 
than  o- breedir . .-  c a . r s .  Che h e ; o r  a ia  o f  ay re s e a rc h  . to 
t r y  end unders tand  tr.e f a c t o r s  c a u s in g  th u s  d e c . m e ;  -a - 
V u l t u r e s  occu r  o n ly  i n  S o u th e rn  A f r i c a  and a re  t h e r e : o r e  our 
c o r .a e rv e t ic r .  p r i o r i t y .

I  wou ld  l i k e  to  e s t im a te  the f o r a g in g  a rea  o f  the v u l t u r e s  
f r o e  t r s  P o tbe rg  m ou n ta in ,  w h ich  i s  the o n ly  r e a a .a m g  v u . t u r e  
c o lo n y  the i c i t n - w e e t e r r .  Cape P r o v in c e .  - * " u .  i  the  re :  o re  
be e x t re m e ly  g r a t e f u l  i f  yo . cou ld  a is w e r  the  q u e s t ion  be.ow, 
d e ta c n  and r e t u r n  the s l i p  i n  tne p r e - e id r e s s e  l e n ve lo pe ,  
wou ld  a ls o  a p p re c ia te  h e a r in g  from : o a c o . t  any v u . t u r e s  
found  in  d i s t r e s s  on yo u r  f a r n .

In  o rd e r  f o r  sa to  aaite f u l l  use of the in f o r m a t i o n  s u p p l ie d  
by you i t  i s  » i s e n t i a l  t h a t  you su pp ly  , * r  address as req u e s te d  
be lo w .  '  Ah', jc you i n  a n t i c i p a t i o n  o f  1 ; r  c o - o p e r a t i o n .

f o u r s  f a i t h f u . - y

A . S .  RCBSRTSOM

___________________  TSAR HERS --------------------

P L E A S E  T IC K  A P P R O P R IA T E  A N S *E S  .

How o f t e n  d o  y o u  s e e  v u l t u r e s  o n  y o u r  f a r m "  A P 3 S S 3 3

About once a day .......
About once a week .......
About once a ronth 
About once a year 
About once per f i v e  years 
About once per ten y e a  -  ' 

lever

\  . ASS. v t>  AfRIKAAN-
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A P P E N D I X  D

The fo l low ing  thicknesses of  shel l  fragments were measured 

d i r e c t l y ,  by the Western Foundation o f  Ver teb ra te  Zoo.ogy, 

C a l i fo rn ia ,  using a Federal Bench comparator thickness guage (L. 

K i f f  in  1 i t t . ). Ten measurements were made o f  each sample and, 
where known, the fa te  o f  the sample is  i n d ic a te d  (hatched^ ; 

n e s t l i n g  subsequently  f 1 edged). The o r i g i n a l  p o s i t i o n  o f  the 
fragment, where known, is  also indicated (xe : equatorial ; xP ; 

p o la r ) .

Nest Date T h ick n e ss  

membrane p re s e n t

(mm)

membrane a bsen t

Fate C o l l e c t o r

10 1974 0,671 0 ,626 add led CDNEC

40 1974 0,564 • add led CDNEC

3 1975 0,668® . 0 ,6 1 0 p 0,626 a dd led CDNEC

4 1975 0,708® add led CDNEC

42 1975 0 ,641® . 0 ,661p 0,562 embryo dead CDNEC

55 1975 0 ,760 0 ,627p ; 0 ,6 4 9 P add led CDNEC

13 1981 - 0,649 add led ASR

16 1981 - 0 ,622 h a tched ' ASR

29 1981 0 ,759 0,661 a d d e d ASR

63 1981 - 0 ,680 h a tc h e d 1 ASR

17 1982 0,852®-,0,360p add led ASR

13 AW 1982 0 ,6 4 6 ® ;0 ,5 8 5 p add led ASR
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A P P E N D I X  E

The f o l l o w in g  is  a l i s t  o f  poisons used in  the farmlands 

s u r r o u n d in g  the  c o lo n y ,  in o rd e r1 o f  amounts so l d  a t  the 

Bredasdorp-Napier Co-operative (S. Lambrecht. pers. comm.). From 
d iscuss ions  w i t h  farmers in the area, i t  would appear th a t  

"Dazzel" is ,  or ce r ta in ly  was, tne most frequently  used poison to 

-ombat Blow f l i e s .

Brard Main component Manufacturer

1. Sheep dips

Super Golden Fleece 

Sumifleece 

Dazzel NF 

Sama dip 

Topclip purple

( Pr im ate*, Parecto)  

Oiazinon 

Zip dip 

Y-8HC Dip

Oiazinon, A n itraz  Coopers

Shell

Oiazinon Agricura

Phoxim 3ayer SA

Oiazinon, Rotenone Cifca Geigy

Oiazinon Coopers

Triazophos Hoechst

Lindane, Trichlorophenol Agricura

2. Sheep b lo w -f ly  s tr ide

Vetraz in  SP 50

Dazzel

PAB

In je c t  

Karbadip 

Nexa je t  

Bromex OFF

Vetrazin

Oiazinon

Oichlofenthion

Fenthion ethyl

Carbaryo1

3romophos-ethy1

Oichlofenthion

Ciba Geigy

Agricura

Mil borrow

Bayer SA

Agricura

Hoechst

Coopers
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