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1. Introduction 
 

1.1 Northern Bald Ibis 
 

1.1.1 In The Wild 
 
The Northern Bald ibis (Geronticus eremita), also colloquially known as the 
Waldrapp or Hermit ibis, is a migratory species in the family Threskiornithidae 
(spoonbills and ibises) and one of the most critically endangered bird species in the 
world. 
 
Favouring barren, semi-dessert or rocky habitats close to running water it was once 
widespread across the Middle East, Southern Europe and North Africa but has now 
disappeared from almost all its former range, with a single remaining stronghold of 
around 100 pairs in Southern Morocco. In 2002 a relic population of 10 birds, 
including 3 breeding pairs was discovered in Syria. 
 
The species has in fact been in gradual decline for centuries with European 
populations becoming extinct over 300 years ago, largely due to natural causes. 
However the population crash over the last century (98% between 1900 and 2002) is 
believed to be driven primarily be recreational hunting, loss of steppe habitat, 
pesticide poisoning, disturbance and dam construction. 
 
High level protection of the birds and their sites of occupation, enforced by local 
community wardening and monitoring by birdlife international has resulted in 
evidence of population growth in Morocco. Provision of drinking water, removal of 
predators & competitors and low intensity agriculture & steppe management are seen 
as vital if the species is to expand northwards in Morocco and establish new colonies. 
 
 

1.1.2. In Captivity 
 
G. eremita are a very popular captive species, largely due to their peculiar appearance 
and vocalisation, complex social interactions, individuality and indeed their 
precarious status in the wild. With a generally gentle disposition and tolerance of 
other species they are relatively easy to keep in captivity and as such there are 
approximately 1000 individuals in captivity around the world, five times the wild 
population. 
 
The European captive population of around 850 birds produces between 80 and 100 
chicks per year and several reintroduction attempts have been made with captive bred 
European stock but so far none have been successful.  
 
However two research stations, in Austria and Turkey, have breeding colonies 
managed as free-flying flocks which are caged at migration time. Although in no 
sense a wild population they provide an easily observed study group of naturally 
breeding and self-sustaining ibis which may provide insight into how reintroduction 
projects could be improved. 
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1.1.3 At Pensthorpe 

 
The bald ibis flock at Pensthorpe currently numbers seven mature birds of various 
ages at a sex ration of , and three young birds from this year. This is the first year the 
group has nested and the first bald ibis chicks hatched at Pensthorpe. Appendix 1 
contains Arks reports of the individuals within the group, including the parents of our 
study birds. 
 
Husbandry of the group is carried out largely in accordance with the International 
Advisory Group for the Northern Bald Ibis (AGNBA) husbandry guidelines. Those 
aspects which differ from the guidelines relate largely to aviary design and staff are 
confident these do not in any way work to the detriment of the birds’ welfare. 
 
With the exception of a brief case of avian Tuberculosis in 2010 the group has an 
excellent record on condition and health reflected this year with successful parent 
rearing in the aviary.  
 
 

1.2 Research justification 
 
The husbandry guidelines published by the AGNBI state that hand-rearing of G. 
eremita is ‘not recommended except for scientific reason’. Therefore it is important to 
provide some scientific justification for undertaking such research and state what was 
hoped to be accomplished. 
 
 

1.2.1 Duty of Care 
 

The 2011 breeding season was the first year that our bald ibis flock was expected to 
breed, and in fact only one pair did so. Their nest was monitored regularly and was 
found to contain 3 eggs, all fertile, with one at a noticeably later developmental stage. 
Whether this was the same female laying a late egg or another bird droppings fertile 
egg in the nest is still unknown. 
 
If left to parent rear all three it is extremely unlikely that the female would have 
incubated the third egg to hatch once the other two had hatched, and had it done so it 
would not have been able to compete with significantly older siblings. In addition the 
likelihood of the parent birds rearing three or even two chicks on their first attempt 
would be very low. 
 
Therefore the decision was made to incubate and hand rear two of the eggs, and allow 
one egg to remain under the bird. This would hopefully allow the parents to 
concentrate on rearing one baby, a far more manageable load for first time breeders. It 
would also mean the hand reared chicks could be brought up with another ibis which 
it was hoped would help avoid severe imprinting and the ‘sociably poor’ birds the 
AGNBI warns about. 
 
It was felt this adhered to the duty of care Pensthorpe held towards fertile eggs of a 
critically endangered species. 
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1.2.2. Study opportunity 
 
As well as being the correct decision for the birds involved, the process was also seen 
as an opportunity to further research into hand-rearing of ibis and help to define a 
protocol which would avoid the very problems mentioned by the AGNBI in hand-
reared birds. Finding such a method of hand-rearing could ultimately avoid nestling 
competition and mortality in parent-reared stock, without compromising the ability of 
the birds to integrate fully into the parent group. 
 
Unfortunately hand rearing of ibis is rarely undertaken and even more rarely recorded 
in any detail. It appears in fact that most hand-rearing is carried out more in theory or 
trial and error than by established precedent, which may be the reason that its success 
has so far been minimal. The chance to present data on method and results, which 
may help establish such precedent was not one to be passed up. 
 
 

1.3 Literature Review 
 
During background research for the project only one other set of data similar to what 
we were intending to compile could be found. Thanks must be extended to Mr. Gareth 
Evans of the North of England Zoological Society for providing rearing method and 
weight gain records on eight bald ibis chicks Chester Zoo hand reared for a release 
project in Spain. 
 
The information was not available to us during the time Pensthorpe’s ibis were being 
reared but it is interesting to compare rearing methods and how similar diet and 
timings were. Chester Zoos records were vital in legitimising our own findings and 
references will be made to their data in later parts of this paper. 
 
 
2. Method 
 

2.1 Nesting 
 
A study conducted by Kerin Pegoraro for his 1996 book Der Waldrapp looked at nest 
site preferences in wild bald ibis in the breeding colony in Morocco. He identified 9 
different styles of nest site and observed the choices made by 63 pairs of ibis. He 
found that the two most popular, accounting for 31 (49%) of nests involved a covered 
recess in a cliff where the ledge was completely covered but not overhung. 
 
We chose to recreate this by attaching an open sided slated box to the side of the 
aviary as high as we could get it, about 7 or 8 metres from the ground. We erected two 
of these boxes and although birds immediately showed interest in both, only one was 
ultimately used. 
 
Although a small number of sticks was placed in the box when erected, the parent 
birds built the nest entirely themselves from the piles we provided for them. The pair 
were also seen taking sticks from other nests, particularly the black stork pair who 
were also breeding for the first time. 
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2.2 Incubation 
 
The eggs were removed from the bird at an estimated 15 days of incubation and were 
held at 37°C until chipping. Both eggs hatched without incident although the second 
was, as expected, delayed by 7 days. 
 
 

2.3 Early Feeding 
 
Feeding began the day after hatching, identified as day 1 on the data. Initially this was 
done every hour between 6am and 10pm feeding 1ml of pureed diet at each feed. 
Food was administered orally by syringe after inducing the ‘gulping reflex’. On the 
first day the bill had to be manually opened and the tube inserted. By the second and 
certainly third day, gulping could easily be induced and tube inserted without need to 
open bill. 
 
Food consisted of Lundi Ibis pellet, which we use as the adult ibis’ mainstay diet, 
soaked in a calcium and ‘avipro’ solution. This was also used when hand rearing ibis 
at Chester Zoo.  
Ox heart, stripped of all fat and cartilage was incorporated first into the blended liquid 
diet then later as solid food in increasing proportions as the young ibis were weaned. 
Again ox heart was used at Chester although not blended as part of the syringed feed. 
The final ingredient added was fish in equal quantities with heart, beginning with 
whitebait during the liquidating process then sprats as the ibis began taking solids. 
As the liquidated food needed to be smooth and thin enough to be syringed, the 
blending process usually took 15 minutes to achieve the correct consistency. 
 
Food amount and regularity altered daily as the chick developed. A table showing day 
by day feed protocols is shown below in appendix 2. The birds were weighed every 
day before the first feed to establish weight gain. Results from this are shown at a 
later stage. 
 
 

2.4 Later feeding 
 
The young ibis were encouraged to pick food up for themselves, and as soon as they 
began doing so hand feeding with the tube and inducing gulping was quickly fazed 
out in the hope of avoiding undue imprinting. Once tube feeding was over the chicks 
received the same ingredients of the diet but cut up rather than blended, and as they 
got older these pieces grew in size. 
 
 

2.5 Housing 
 
When first hatched the chicks were kept in a small tub within a dry-box, kept at 35 
degrees Celsius. The purpose of the tub was to avoid splayed feet when slipping 
around on slippery surfaces. After 2 days the chick was given the run of the dry box 
and as it got bigger larger areas were provided such as a horse feed bucket with a heat 
lamp above. As the ibis began to eat for itself these contained areas became very 
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messy and the ibis was given the run of a sizeable indoor aviary with branches for 
perching and a substrate of pine needles. 
 
 

 
 
 
2.6 Release 

 
The hand-reared ibis were released back into the parent group at ……… Initially they 
were brought back in at night for shelter and to ensure they were eating. During this 
period the ibis would greet the keepers and their box as they came to collect them for 
the night! Eventually the ibis began to show less enthusiasm for being caught at which 
point they were left out at night during fine weather and monitored closely. 
 
 
3. Results 
 
The first egg hatched on 11th May and for ease of reference was given the nominal 
identification of ‘Fred’. The second egg hatched on 18th May and was named 
‘Ginger’. Conveniently when feather sexing was carried out the birds did turn out to 
be male and female respectfully. Although eventually rung with official ID tags, the 
birds will be identified as Fred and Ginger within this paper.   
 
 

3.1 Weight gain 
 
As mentioned above both ibis were weighed every day in the morning before the first 
feed. Studies in the wild have shown fledging (full feathering and wing muscle 
development) at 40-50 days and first flight taken at 50-60 days, by which time the 
youngsters should weigh 1kg for females and 1.3 kg for males. 
 
Presented in appendix 3 is a table showing weights at every day of rearing up to first 
captive flight. These have been converted to graph form in appendix 4 which shows 
how weight gain in general increased as the bird got older. Comparison between Fred 
and those reared at Chester Zoo is presented in appendix 5. Comparison with Ginger 
is not presented due to her erratic growth rate from illness compromising any 
conclusions based on comparisons. 
 
Towards the end of their flightless stage the young ibis were placed in a small indoor 
aviary with perching branches where they could exercise there wings and take flight 
when they were ready. Observation of the parent reared sibling showed that the parent 
birds physically prevented the youngster from taking its first flight for about a week 
after it appeared to want to, in keeping with recorded wild behaviour. As this 
prevention did not occur with the hand-reared birds fledging dates differed between 
the two. 
 
Regular observation of the aviary nest showed that the parent reared and the first 
hand-reared bird grew at the same rate, fledged and took first flight at roughly the 
same time, notwithstanding the anomaly described above. As well as seemingly 
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justifying our rearing methods it also provided a standard with which to compare the 
second hand-reared youngster. 
 
Interestingly there were short periods of time during rearing where growth weights 
dipped, particularly with the younger chick. There were two main periods in this, each 
lasting around a week where appetite was drastically reduced and overall condition of 
the bird seemed to deteriorate. Treatment with Baytril mixed in with the heart and fish 
worked in getting the bird through these periods. Ultimately however this youngster 
took a lot longer to reach fledging stage and remained a much smaller bird. 
 
 

3.2 Imprinting 
 

Both Fred and Ginger became heavily imprinted during the rearing process. However 
Fred began picking up his own food at 15 days, relatively early in development, 
whereas Ginger took a lot longer. Ginger was in fact so late in developing this that 
fears were raised of whether she would ever learn to feed herself. 
 
Intriguingly once she eventually learned to pick up food for herself, when over a 
month old, she lost interest in hand feeding very quickly, whereas Fred continued to 
beg for food whenever he saw keepers, even when introduced to the aviary, and up 
until time of writing. 
 
Being a weaker bird ginger was brought in at nights for a period of nearly a month 
before being left permanently in the aviary. However once permanently out she 
quickly lost her bond with keepers, while Fred never has and continues to greet them 
when entering the aviary. 
 
Now at approximately five months old both birds are fully grown and have been 
accepted readily by the rest of the group. Although Ginger is the bird showing more 
natural behaviour in terms of her relationship with keepers, it seems Fred has 
integrated himself better within the group, interacting with his parents and sibling and 
often seen in the indoor area with the others on a cold morning, while Ginger 
currently remains outside and generally alone. Whether this is due to her being 
subdued by Fred (the older and far more dominant of the two) or whether she is 
simply a timid bird taking a little longer to adapt remains to be seen. 
 
 
4. Conclusion 
 

4.1 Weight Gain 
 

The results for weight gain during the rearing process show a very natural progression 
in Fred and a slower development in Ginger. However disregarding her two troughs in 
growth due to ill health, her weight gain is similar to Fred’s and she moves onto solid 
food at roughly the same time, although feeds for herself much later. 
 
This suggests that our feeding regime discussed above, in particular the regularity of 
feeding and the recipe for the ibis ‘puree’ used when tube feeding is not only highly 
palatable to the young but also leads to correct growth and development. Excess 
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protein would cause excessive growth leading to splayed legs (briefly experienced by 
Chester Zoo during their rearing process), while nutrient deficiency would cause 
stunted growth, neither of which occurred. 
 
The worry that the bolus regurgitated by the parent bird naturally contains essential 
bacteria or nutrients which were not provided in the artificial food does not appear to 
have materialised. However ongoing observation of the juveniles throughout their 
first year and beyond is vital to ensuring this is the case. 
 
Overall at time of writing it can reasonably be deduced that the diet employed in 
hand-rearing our young Northern Bald ibis was highly effective in producing healthy 
bald ibis over appropriate time spans. 

 
 
4.2 Imprinting 

 
The observations taken of both Fred and Ginger’s behaviour throughout development 
have been very interesting. Gingers long delay in feeding for herself could be 
explained by heavy imprinting. However as Fred was equally imprinted yet developed 
self-feeding surprisingly early, it is more likely that Ginger’s periods of illness 
effectively suspended her behavioural development as much as her growth, rather 
than it being an effect of the hand rearing process. 
 
A real positive to come out of the process was Ginger losing her imprinting soon after 
release into the aviary. This shows hand-reared birds can lose their bond with keepers. 
Given that Fred has so far not shown signs of losing this the key appears to be 
interaction with other young ibis at an early stage of development.  
During the critical first days of his life Fred had no other ibis around so all his 
interactions were with humans. From hatch Ginger was kept in a neighbouring 
enclosure to Fred so was able to hear the company of her sibling, and came into 
physical contact at an earlier age which may have proven critical to her self-identity. 
 
A possible lesson to be learnt here then is that when hand-rearing for re-integration 
with a group it is best to rear multiple individuals of the same age and keep them 
together to allow these interactions at an early age. This would hopefully alleviate the 
bond the chicks develop with their keepers.  
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Appendix 2: Table showing Daily feeding protocols during hand rearing 
 
After 18 days tube feeding was still carried out but was fed to appetite rather than to a 
fixed schedule.  
 
 

Day Quantity Frequency  Notes 
   (ml) (hours)    
1 1 1 Day after hatching 
2 1.5 1   
3 2 2   
4 3 2   
5 4 2   
6 6 2   
7 7 2.5   
8 8 2.5   
9 12 2.5   

10 15 2.5   
11 18 2.5   
12 22 2.5   
13 25 3 Add solid food 
14 28 3   
15 30 3   
16 32 3   
17 35 3   
18 Feed to Appetite 3 Wean off Syringe 
↓ ↓ ↓   
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Appendix 3: Table showing weights at every day of rearing up to first captive flight 
 

Age (days) Fred Weight (g) Ginger Weight (g) Notes 
        
1 38 42 Hatch weight 
2 39 46   
3   54   
4 55 55   
5 69 63   
6 93 75   
7 114 95   
8 137 115   
9 163 124   
10 187 143   
11 218 185   
12 252 249 Moved outside during day 
13 309 269 Started introducing solid food 
14 357 304   
15 399 340 Fred started eating solid food 
16 446 370   
17 527 412   
18 573 459   
19 620 511   
20 683 586   
21 713 620   
22 766 633   
23 810 671   
24 830 672   
25 870 720   
26   774   
27 896 790   
28 955   Ginger medication started 
29 989     
30 996 644   
31 1019 629   
32 1062     
33 1084 674   
34 1108 738 Ginger medication ended 
35 1124 743   
36 1125 774   
37 1131 786   
38 1121 760   
39 1125     
40   797   
41 1187 825 Fred last recorded 
42   830   
43     Ginger medication started 
44   750   
45   794   
46       
47   775 Ginger last recorded 
48     Ginger medication ended 
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Appendix 4: Weight gain chart for Fred and Ginger 
 
Note Fred’s gradual increase over time, and Gingers erratic periods during her illness. 
The difference is most clearly seen in the comparison chart 
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Apendix 5: Growth rate charts for 7 hand reared Bald Ibis reared together at Chester 
Zoo in 2007. 
 
In the second chart the average growth rate of the 7 birds has been presented with 
Fred’s growth rate for comparison 
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