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Introduction  
The Black Stork (Ciconia nigra) is a medium sized member of the Ciconiidae family. 
Its natural breeding range extends across the Palaearctic region, with wintering 
grounds in Asia and Africa. There is thought to be a resident population in SW Spain 
and some breeding in scattered populations in Southern Africa. Preferred habitat is 
undisturbed open woodland where it feeds in streams, riverbanks and grasslands 
Natural diet consists mainly of fish, with invertebrates, reptiles, amphibians, birds 
and small mammals also taken. 
 
The Black Stork is not globally threatened but its numbers are declining, particularly 
in Western Europe. It is listed as CITES II and is currently managed at ESB level in 
European collections.  
 
Previous attempts 
In 1987 Cotswold Wildlife Park (CWP) was the first UK collection to successfully 
hand rear Black Storks, in 1988 we went on to be the first UK collection to 
successfully parent rear this species. Whilst we have continued to have success with 
parent rearing we have never repeated the hand rearing success (unfortunately records 
of this rearing were incomplete and much of the information lost) despite several 
attempts in successive years all have resulted in mortality due to metabolic bone 
disease (MBD). With each attempt lessons have been learnt and over the years we 
have tweaked the rearing protocol and finally put together a well-researched 
procedure. 
 
Reasons for hand rearing 
At the end of January this year our pair of Black Storks were moved to a temporary 
enclosure whilst exhibit renovations took place, the depth of the aviary was increased 
along with the height, which is now a tented net rather than a flat roof structure, 
offering much needed additional height. 
 
Whilst the renovations are expected to have a positive impact long term on the aviary 
residents, a short term negative effect on the breeding season was anticipated for our 
Black Storks who had successfully parent raised several times previously. The storks 
along with our group of Scarlet Ibis were returned to the aviary at the beginning of 
March and by the end of the month nest building behaviour had started. On April 20th, 

the storks were observed mating and the pair were frequently observed sitting on the 
nest. On the 29th April they were still observed sitting throughout the day but on the 
1st of May the nest was found abandoned, four eggs were removed for artificial 
incubation. The next day the male was observed carrying the broken eggshell of a 



fifth egg. There is little doubt that the disturbance to the birds during the enclosure re-
build was in some way responsible for this early abandonment.  
The four eggs were incubated in a Brinsea Octagon 20 Advance at a temperature of 
37.5 C and kept at a humidity of around 50%. On 1st of June, after a period of 32 
days, two eggs hatched, the other 2 failed to hatch – on examination both contained 
dead full term chicks. It appears that these chicks had failed to break through the 
internal membrane but the reasons for this were unclear. 
On May 22nd, twenty-one days after the first clutch was abandoned, the pair started 
incubating a second clutch of eggs. One month later (21st June) this nest was 
abandoned, revealing one dead chick in the nest, an addled egg and a fertile egg that 
was taken for artificial incubation and hatched the next day. 
 
The parental abandonment of stork eggs, particularly the first clutch, has been a 
repeated feature at CWP. In view of the importance of breeding this species in 
captivity, we have demonstrated the importance of nest monitoring and the potential 
benefits of artificial incubation and rearing. 
 
 

                                              
Black Stork chicks in rearing basket – Day 5 

 
 



 
 
2008 Protocol 
After previous unsuccessful hand rearing attempts using the aforementioned 
technique, it was decided to establish a new protocol for this species using 
information gathered from wild data, observations of parent reared youngsters and 
experiences from other collections with related species. The main issue appeared to 
be the lack of calcium provided in previous attempts due to the complete removal of 
bone etc from the diet of the hand reared chick until it was able to caste a pellet. After 
observations with parent reared birds it was obvious that the young birds could 
tolerate a surprising amount of bone, feather and skin from the point of hatching. This 
was backed up when we received the stork rearing protocol from San Diego Zoo 
which has been used consistently and successfully with Storm Storks, Woolly 
Necked Storks and Marabou’s. 

Old Protocol (used prior to 2008) 
 
When temperature has been taken down to around 30°c move chicks out of 
brooder and put under heat lamp (thermostat controlled), humidity is less important 
at this time – make sure chicks do not dehydrate when under a lamp – dip food in 
water as it is fed (faeces should be runny, if they are too solid bird is dehydrated). 
A bowl of water can be put with the chicks at 2-3 weeks but make sure it is 
shallow. 
 
Feed the best bits of chicken and mice with all feather and fur removed, make sure 
food is at room temperature and lightly dust with Nutrobal (move chicks from 
brooder to under a heat lamp during feeding to maintain body temp and if chick 
feels cold place back in brooder straight away). 
 
At approximately 1 week start including chopped up chicks feet for extra calcium. 
At approx 2 weeks start giving small amounts of feather and fur on food. As soon 
as chicks start throwing pellets you no longer need to take feather and fur off food.  
 
Feeds should be 4 times daily and no more than 10% of total body weight at each 
feed. Do not feed if crop obviously still contains food. 
 
Keep chicks on a substrate that they do not slip on and is easily cleanable – watch 
for legs splaying. Keep protein levels of food low. 
 
Brooder Temp 32°- 34°c (Approximately 50% humidity). Reduce in stages of 
0.5°c to suit the chicks (if they are sitting hunched up and shivering they are cold, 
if they are raising wings or panting they are too hot). They will often give a call 
that is different to the feeding calls if they are uncomfortable 



 
With this information, we were able to produce the following protocol: 
 
 

Black stork – Hand-rearing Diet and Protocol 
 
Available food items 
Mice (frozen) 
Weaner rats (fresh and fed high quality diet with calcium supplements) 
Rainbow trout 
Capelin 
Invertebrates (locusts, giant mealworms, crickets) 
 
Supplements 
Calcium carbonate 
Vionate 
Nutrobal 
Thiamine 
Vitamin E 
 
Suggested composition would be 
67% Mice / rat (finely chopped with bone etc crushed) 
10% Trout 
20% Capelin (contain oils and other minerals etc not found in trout) 
3% Invertebrates (not essential to daily intake but offers some fibre and variety) 
 
Calcium carbonate at 1% of previous days feed intake 
Thiamine and Vitamin E tablets (crushed and added to CaO2 at a rate of 1:100 – after 
veterinary advice) this is to add vital nutrients lost in fish during the freezing process. 
 
The rats used for the rearing diet are bred at CWP and fed a high quality diet until 
utilised for feeding at approximately 4 weeks. The appearance of the carcass of these 
“super” rats (very little fat, good muscle etc) leads us to believe that they are far more 
nutritionally beneficial than bought in lab type rodents. This is an area that will 
benefit from further investigation and analysis. 
 
For providing UV – critical for the production of activated D3 and the metabolism of 
calcium, a 100watt full spectrum reptile lamp will be used with a hand held UV 
detector to tell us how much UV is being provided, this bulb gives off little or no heat 
so will be used in conjunction with a red heat lamp. Target range is around 200 
mW/cm2 (micro watts per square centimetre) this has been calculated after measuring 
direct sunlight at around midday in Central Southern England. The bulb will be 
positioned at the correct distance to ensure that this optimum reading is taken at the 



exact position of the chicks in their rearing pen. Regular checks will be needed whilst 
birds are under the UV to monitor for signs of distress. This “basking” period is 
probably unnecessary if the calcium: phosphorous, and therefore activated vitamin 
D3 levels are correct, but it can be reasonably assumed that wild chicks will be 
regularly exposed to varying levels of UV. Chicks should be placed under UV from 
day 4 and monitored carefully. 
 

 
UV Set up, note the UV detector next to basket 

 
Once chicks are growing well and able to tolerate variable day time temperatures, 
rearing pens with windbreaks will be utilised. A heat lamp attached to a thermostat 
will be used in case the temperature falls below acceptable levels. Chicks will be 
carefully monitored whilst in the sun in case of over heating and dehydration. An 
average of 1 – 2hrs of sunlight per day (starting from around day 20-25, depending 
on weather) should be adequate initially, increasing as birds grow until they are able 
to be housed outside on a permanent basis. 
 
Amounts fed to the chicks were altered from previous hand rearing attempts to match 
that of a protocol sent to us from San Diego Zoo, courtesy of Pat Witman.  
 
 
 
 
 
 
 
 



SAN DIEGO ZOO Adult Body Weight (kg): 

AVIAN PROPAGATION CENTER Species Male Female 

HAND-REARING PROTOCOL Marabou (Leptoptilos 
crumeniferus) CRC 5.6 - 8.9  4.0 - 6.8  

Black Stork Diet Differences 
Cotswold Wildlife Park 

    Woolly -necked 
(Ciconia episcopus)  2.0 - 2.7  1.5 - 2.5  

    Storm's Stork 
(Ciconia stormi) 

1.5 - 2.0  1.3 - 1.5 

    Black Stork (Ciconia 
nigra ) 

    
Please note intake amounts in read indicate 
recommended intake amount for Black Storks 
based in 2008 results.  

DAY TEMP 
(EF) 

BROODER                                      FREQ.  DIET (By weight)       INTAKE          MISC. DIET MISC. 

0 95 95.0 F                                              
Use nest cup 
w/ paper 
towel & 
Nomad mat  

 Do not feed day 0                                                       
Give Pedialyte @ end 
of Day 0 

 Try not to imprint 

  
1 95  Every 3 hrs 

(5x) 
Finely chopped & 
measured by wt:                           
75% Mouse (skinned 
&bones crushed)                                            
12.5%sm Trout 
(w/out head/tail)                      
12.5% Smelt (w/out 
head/tail) 

12.50% CaCO Vit E w/ 
Thiamine Present 
food on dish in 
front of chick 
Warm food to 100-
105 F Feed only on 
Empty Crop 

67% Mice / rat (finely 
chopped with bone etc 
crushed) 
10% Trout  
20% Capelin (contain 
oils and other minerals 
etc not found in trout) 
3% Invertebrates 

Calcium carbonate at 1% 
of previous days feed 
intake. Thiamin and Vit 
E - tablets crushed and 
placed on food.   

2 94 Add sticks to 
nest cup                              
Use mirror for 
single chicks  

 

Gradually increase 
size of food 

17.50% 20-50% wt gains in 
parent reared chicks 
for 1st 10 days 
Expect 10-15% wt. 
gains during 1st 30 
days (Marabou) 
Start sunning 

 

Preferable do not exceed 
10% daily weight gain. 
Place under UVB bulb at 
approx 200 uW/cm2 

3 94  
 

 25%  
  

8 92  

 

  Offer distilled 
water using a 
syringe, slowly 
give by placing 
drops onto outside 
portion of chick’s 
upper mandible.  
Do not squirt into 
mouth, ~1ml 

  
 11-14 90-89 Move to floor 

brooder w/ 
heat  17-20 for 
Storm’s 

 

Leave head with fur                                       
Offer water bowl; 
continue oral fluids 

 Consider dribbling 
water into beak, 
chick should point 
beak to ceiling.   

 

Day 10 – 20  chicks 
should achieve no more 
than 10% increase in  
body weight daily  

17 87 Outside w/ 
heat during 
day.  No heat 
inside @ night

  

 May caste pellet.   

  
21-23 85 Outside day & 

night w/ heat 
@ night 

Every 4 hrs 
(4x) 

Leave ½ pelt on 1 
mouse & increase by 
½ pelt/day.                                                               
Leave head/tail on 
fish; cut head in ½                         
Gradually increase 
size of pieces 

20% (25% 
if wt drops 
<normal) 

Do not wait for 
consistent casting 
before increasing 
amount of fur.  
May not caste until 
receiving whole 
pelt.     Standing 
day 22-38 

 

Day 20 – 40  chicks 
should achieve no more 
than 7.5% increase in  
body weight daily  

24 84  

 

Add small pieces of 
fish w/ bone 

  

  



30 81 No heat at 
night 

Every 5 hrs 
(3x) 

Offer mice w/ pelts, 
legs, tails & head.  
Offer fairly large 
pieces.  

15% Expect 2-8% wt. 
gains during next 
~20 days 
(Marabou) 

 

 

40-55   Every 6 hrs 
(2x)  

By weight:                                                               
50% whole mouse                                                        
15% whole Trout                                                            
10% whole Smelt            
Add 25% Carnivore 
meat  

10-12% If no “crop 
problems”, make 
this change at day 
40, otherwise 
postpone.                                        
Delete Calcium, 
except for 
Marabous 

By weight:                      
50% whole mouse                                                        
15% whole Capelin                                                           
10% whole Trout                                                     
Add 25% Day old chick 

Day 40 – 55  chicks 
should achieve no more 

than 5% increase in  
body weight daily  

50  Day 55-65 
Storm's to 1x 

 

By weight:                                                                 
50% Carnivore meat                      
25% mouse                                                                  
15% Trout                                                                    
10% Smelt  

 Expect 1-5% wt. 
gains during next 
~20 days 
(Marabou)               
Chicks fledge @ 
35-55 - stop oral 
fluids 

By weight:                                                                 
50% Day old chick                                                
25% mouse                                        
15% Capelin                                                              
10% Trout  

 
60    Adult diet:                                                                   

55% Carnivore meat                                           
25% Trout                                                                  
15% Mouse                                                                  
5% Smelt  

 

60-80 days - may 
feed out of dish 

Adult diet:                                         
55% Day old chicks                                                    
25% Capelin                                                                  
15% Mouse                                                                  
5% Trout 

 
70   

 

 10-15% Expect Marabou 
chicks to be in adult 
range 

  
Apetate (liquid vitamin B complex for children) - Use 1cc/50g food fed 
Calcium carbonate - Use 1% of amount fed previous day (added to 1st & last feedings if quantity too great) 
5 IU/ml of Vitamin E and 1.84 mg/ml of thiamin injected into fish when fish represents at least 25% of chick’s diet. 
(.2 ml /16g Smelt to 4.0ml/216g med. Trout) 
Texture & size of food pieces may cause chick to refuse food.  Keep pieces small and continue to crush bones until chick can accept. 
 
Early on in the rearing process, the diet ingredients were discussed with an avian 
veterinary specialist – Neil Forbes. One finding of his analysis was that the calcium: 
phosphorous ratio of the rainbow trout was less than ideal for optimum bone 
development. At this point the amount of trout was decreased whilst the amount of 
the more nutritionally beneficial capelin was increased. It had been intended to use 
mussels and other shellfish as an addition to the diet, but after discussion these 
proved to be excessively high in iron. Freshness and lack of contamination of dietary 
components is vital. Filter feeders such as mussels, krill and shrimps can harbour 
pathogens such as Clostridia spp bacteria and for these reasons it was decided that 
shellfish would play no part in the rearing diet. The bone development of the legs was 
also examined and found to be normal. It was agreed that regular updates on progress 
and photographs of the legs would be sent through for a veterinary assessment.  
 
The rearing process itself is quite simple; chicks are fed by placing moistened food 
on a sterilised surface in front of the bird which will then ingest the food items. This 
replicates the natural feeding method where adult birds will regurgitate food in the 
nest. Whilst chicks are still very young, it is recommended to feed them under a heat 
lamp to prevent chilling whilst feeding. Food items should also be warmed to around 
body temperature (37.5 c). The birds must be weighed regularly to assess growth 
rates and photographs are also beneficial to record development. 
 



 
 
Growth rate charts & percentage growth rate. 
 

Black stork 2008
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Daily Weight Gain in grams 2008 birds 

Age 

% 
weight 
gain 

weight 
gain 

BB1028 
Daily 
Weight  

% weight 
gain 

weight 
gain 

BB1029 
Daily 
Weight  

% 
weight 
gain 

weight 
gain 

BB1053 
Daily 
Weight  

Average wt 
gain % 2008 
chicks  

Average wt 
gain % 2003 
chicks  

0    59.1    53.5    58    

1    56.5    50    50  -2.9 

2 1.41 0.8 57.3 0.4 0.2 50.2    50 0.9 11.2 

3 5.23 3 60.3 4.18 2.1 52.3 9.4 4.7 54.7 6.27 27.6 

4 8.45 5.1 65.4 8.79 4.6 56.9 6.94 3.8 58.5 8.06 18.6 

5 8.56 5.6 71 8.96 5.1 62 10.59 6.2 64.7 9.37 19.0 

6 11.12 7.9 78.9 12.09 7.5 69.5 11.59 7.5 72.2 11.6 18.4 

7 11.66 9.2 88.1 11.51 8 77.5 8.58 6.2 78.4 10.58 14.8 

8 11.23 9.9 98 12.25 9.5 87 12.24 9.6 88 11.9 14.8 

9 15.3 15 113 11.49 10 97 14.77 13 101 13.85 15.6 

10 10.61 12 125 10.3 10 107 8.91 9 110 9.94 14.2 

11 12.8 16 141 13.08 14 121 11.81 13 123 12.56 15.8 

12 13.47 19 160 11.57 14 135 12.19 15 138 12.41 14.9 

13 11.25 18 178 11.11 15 150 10.14 14 152 10.83 10.4 

14 10.11 18 196 11.33 17 167 11.84 18 170 11.09 13.5 

15 11.73 23 219 2.99 5 172 10 17 187 8.24 15.2 

16 10.95 24 243 12.2 21 193 10.69 20 207 11.28 12.1 

17 10.28 25 268 10.88 21 214 4.34 9 216 8.5 15.8 

18 10.07 27 295 1.4 3 217 7.4 16 232 6.29 13.0 

19 7.79 23 318 3.22 7 224 7.32 17 249 6.11 8.5 

20 8.49 27 345 5.8 13 237 9.63 24 273 7.97 8.0 

21 10.14 35 380 8.01 19 256 9.15 25 298 9.1 9.6 

22 11.31 43 423 11.71 30 286 4.02 12 310 9.01 7.5 

23 5.43 23 446 6.99 20 306 14.19 44 354 8.87 6.2 

24 9.86 44 490 11.76 36 342 10.45 37 391 10.69 4.4 

25 10 49 539 8.18 28 370 6.9 27 418 8.36 3.3 

26 8.53 46 585 10 37 407 11.24 47 465 9.92 4.6 

27 11.96 70 655 11.79 48 455 11.82 55 520 11.85 3.4 

28 10.68 70 725 10.32 47 502 9.61 50 570 10.2 3.3 

29 11.31 82 807 9.36 47 549 11.92 68 638 10.86 -0.6 

30 9.04 73 880 12.38 68 617 8.15 52 690 9.85 5.3 

31 10.22 90 970 11.02 68 685 5.79 40 730 9.01 4.8 

32 5.15 50 1020 7.29 50 735 6.84 50 780 6.42 -0.8 

33 3.92 40 1060 4.76 35 770 6.41 50 830 5.03 3.7 

34 5.66 60 1120 9.09 70 840 -9.63 -80 750 1.7 1.4 

35 8.03 90 1210 5.92 50 890 20 150 900 11.31 0.6 

36 3.55 43 1253 6.4 57 947 11.11 100 1000 7.02 0.6 

37 6.46 81 1334 8.76 83 1030 5 50 1050 6.74 1.7 

38 4.94 66 1400 6.79 70 1100 4.76 50 1100 5.49  

39 3.57 50 1450 -4.54 -50 1050 4.54 50 1150 1.19  

40 6.89 100 1550 14.28 150 1200 8.69 100 1250 9.95  

50 5.55 100 1900 5.88 100 1800 3.03 50 1700 4.82  

60 2.32 50 2200 2.5 50 2050 5.55 100 1900 3.45  

70 -2.22 -50 2200 -2.12 -50 2300    -2.17  



Note daily weight gain in 2003 chicks much higher than 2008 chicks especially for 
first 18 days, which is the most critical time during development of bones. This fully 
explains why the 2003 chicks all suffered from acute symptoms of metabolic bone 
disorders – all of which resulted in fatalities.   
 
At day 60, it was observed that one bird was developing a very slight twist in the 
lower right leg, on inspection it was obviously abnormal and Neil Forbes was 
consulted. After examination it appeared that some damage had occurred to the outer 
growth plate of the joint. This plate had stopped growing due to deterioration of the 
bone whilst the inner plate continued to grow as normal – this had the effect of 
causing the leg to twist slightly, a condition that would worsen as the bird grew. Due 
to the age of the bird, it was thought that growth of this bone was almost complete 
and the problem could possibly right itself. However, after a course of metacam to 
reduce inflammation, it was clear that a surgical procedure would be necessary to 
lengthen the growth plate to stabilise the joint and straighten the leg. 
 

 
Chick at day 60 showing twist to right leg 

 
The operation appeared to go well, with a wedge placed into the damaged growth 
plate to enlarge it to the size of the healthy plate. Pins were then inserted to keep the 
leg straight and a resin stabiliser attached. On return to the park the bird was placed in 
a sling to reduce the risk of damage to the leg. Unfortunately, due to the pressure on 
the respiratory system caused by the sling, this chick died shortly afterwards. The 
damage to the growth plate was thought to be an indication of minor MBD, on 
inspection of growth rate charts it seems that the early weight gain of this bird 
exceeded that of the two remaining chicks and may well have contributed to this 
problem. It is also worthwhile noting that although slinging injured birds such as 
flamingos generally presents no problems – this may not be the case with storks 
although there are other factors that would need investigating before this can be 
determined. 



 
 

 
 

 
X-Rays showing damage to growth plate and leg after surgery 

 
The two remaining chicks continued to grow well and the recommended diet was 
reduced slightly to ensure growth rates were correct. Once old enough, these birds 
were housed permanently outside and weaned onto their adult diet. Some begging 
towards keepers was observed but this gradually decreased as birds learned to feed 
from their bowls at intervals throughout the day. It was useful to have the two birds 
as this prevents high levels of imprinting which could certainly cause problems for 
single hand- reared storks. 
 
Conclusion 
Based on the figures from the hand rearing process, it appears that the growth rates 
for the birds were towards the top end of the required scale. The bird that died post 
surgery had a slightly higher growth rate and this may well have contributed to the 
bone problems. The surgery appeared to have been successful and no other bone 



damage to the legs was seen under X ray. The most important factor compared to 
previous rearing attempts is to restrict feed intake and keep protein levels low to 
ensure a slow and even growth rate, particularly between days 5 and 20 when growth 
rate is at its peak. We reduced the amounts listed in the protocol during the later 
stages of rearing and in future attempts will incorporate this into the process. It is 
very difficult to develop a definitive rearing protocol based on just three individuals 
but with accurate recording in future years it is hoped that a reliable and workable 
document can be formulated. 
 

 
The result! – Healthy fledged stork, day 125 
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