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Institution Species Diet 

Columbus Zoo 14.9 Carmine Bee-eaters Crushed bird of paradise base with fruit mix and mealworms, waxworms, maggots 
dusted with Nekton I and sprayed with Betatene; bug bowl with crickets, wild bees and 
bugs at flowering plants. 

Disney’s Animal Kingdom 2.4 Carmine Bee-eaters Large mealworms dusted with Betatene, Emeraid II and Nekton S tossed to birds TID.  
Large amounts of wild insects available to birds in aviary, including bees. 

Riverbanks Zoo 9.9 Carmine Bee-eaters 
9.4 White-throated Bee-eaters 

Large mealworms, waxworms, crickets, Bird of Prey meat, Red Apple Jungle pellets 
(soaked), all dusted with Nekton I and sprayed with Betatene. 

St. Louis Zoo 20.20 Carmine Bee-eaters Large mealworms, mealworms, crickets all dusted with softbill powdered diet and 
calcium carbonate.  Whole softbill.  All diet items sprayed with Betatene. 

San Diego 1.1.10 Carmine Bee-eaters 
0.0.2 White-throated Bee-eaters 
0.0.17 White-fronted Bee-eaters 

Crickets, mealworms, waxworms.  Adults rearing chicks offered small mealworms, 
mealworms, pinhead crickets, live fly pupae, live fly larva, fruit flies. 

Vogelpark Walsrode 1.1 White-fronted Bee-eaters 
13.12 Carmine Bee-eaters 
0.0.3 Blue-throated Bee-eaters 
11.9 White-throated Bee-eaters 

Mealworms, crickets, waxworms, zophobas, hard-boiled egg, raw beef heart slices all 
mixed with “home mixed” dried insect food, vitamins and minerals and Rotan (coloring 
agent). 

WCS/Bronx 3.7 Carmine Bee-eaters 
8.6 White-throated Bee-eaters 

Dog kibble, softfood faire, large mealworms, mealworms, waxworms, crickets dusted 
with CaCO3.  Pan spritzed with Betatene mix.  Live bees year-round, increased during 
breeding. 

Woodland Park 2.1 Carmine Bee-eaters Brookfield dry mix diet with meat, mealworms, crickets, supplemented with Nekton I 
and Betatene.  Bee hive 100’ from winter holding, birds catch bees and wasps on exhibit. 

Results of 2001 Bee-eater Survey – Marcia Arland 



Current Institutional Holdings 
(ISIS March 2014) 

Institution AZA EAZA Africa Asia 

Carmine Bee-eater 24.16.0 87.68.14 ~100 0.0.5 

White-throated Bee-eater 14.11.1 0.0.1 0.0.0 0.0.23 

White-fronted Bee-eater 13.18.0 14.8.13 0.0.59 0.0.9 

Red-throated Bee-eater 1.0.0 0.0.0 0.0.0 0.0.0 

Blue-throated Bee-eater 0.0.0 0.0.0 0.0.0 0.0.0 

None of these are endangered, however they were 
previously or still are considered desirable exhibit 
species by zoological facilities.  
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Research at Disney’s Animal Kingdom 

Carmine bee-eaters (Merops n. nubicus) are colonial, 
gregarious birds native to the savannah woodlands, rivers, 
and grass plains of Africa. There is considerable diversity in 
the social and breeding behaviors in the bee-eater family. 
Some species are solitary nesters, while others have complex 
social organizations at the nest sites. Using a captive colony 
of carmine bee-eaters housed at Disney’s Animal Kingdom®, 
we reconstructed the parentage of 61 birds using eight 
polymorphic microsatellite markers. To determine the extent 
of parental investment in this species, observational data was 
collected to determine which individuals were participating 
in nest visits, excavation, and rearing of chicks. By including 
a genetic study of all individuals in the colony we were able to 
examine the degree of nest parasitism or loyalty to one cavity, 
as well as parental investment in incubating eggs and rearing 
chicks. This study is an example of how genetic markers, in 
combination with behavioral observations, are useful in 
understanding the biology of a little-studied species, as well 
as gives insight into common social behaviors that improve 
individual success and fitness. 

Investigation of Parental Investment and Genetic 
Relatedness of Carmine Bee-eaters (Merops n. 
nubicus) at Disney’s Animal Kingdom 



Investigation of Parental Investment 
and Genetic Relatedness of Carmine 
Bee-eaters (Merops n. nubicus) at 
Disney’s Animal Kingdom 



Diet Intake of Carmine Bee-Eaters (Merops nubicus nubicus) 
at Disney’s Animal Kingdom 

The Carmine bee-eater (Merops nubicus nubicus) resides in the African 
tropical savannah. Its diet consists almost solely of airborne insects (Fry, 
1984). At Disney's Animal Kingdom, an insect, meat, pellet, vegetable diet 
is offered. This study was designed to attain information on item 
preference, assure consumption of meat, and reduce waste. 



Carmine bee-eaters make attractive additions to zoo aviaries but breeding 
programs have had challenges and limited success. The objectives of this study 
were to document nesting behavior of Carmine bee-eaters in a captive setting and 
compare reproductive success between a novel nest box (plastic, 17x30x22 cm) 
and a PVC pipe model used previously (30 cm long, 8 cm in diameter). Three bee- 
eater pairs were given access to seven nest chambers (six novel boxes, one PVC 
model). Behavioral observations occurred during a 15-min period in the morning 
or afternoon before egg production and continued until chicks fledged for a total 
of 87 observation periods (21.75 hr). All occurrences by an individual bird 
entering or exiting a nest tunnel, food provision, and the time (min) spent inside a 
nest cavity were documented. Additionally, daily temperature within each nest 
chamber was recorded. Before eggs were produced the average daily temperature 
(23.021C) within the nest chambers did not differ, suggesting that nest cavity 
choice was not influenced by temperature. No differences were detected among 
pairs in percent of observed time spent inside their nest cavities or number of 
times a nest tunnel was entered during the incubation or fledging periods. During 
incubation females spent a greater percent of observed time inside the nest cavity 
than males (P50.02). During the fledging period food provision did not differ 
between the pairs, however males entered their nest tunnels more often per hour 
than females (P50.03), and males tended to provide food more often than 
females (P50.053). Two pairs nested in novel nest boxes and successfully fledged 
one chick each. The pair that nested in the PVC model did not fledge a chick. A 
nest box that aids in keeping eggs intact is essential for breeding bee-eaters in 
captivity, and maintaining captive populations will provide opportunities for zoo  
visitors to enjoy these birds and reduce the need to remove birds from the wild. 

Use of Novel Nest Boxes by Carmine Bee-Eaters 
(Merops nubicus) in Captivity 



Colonial living and parental investment in an ex situ flock 
of Carmine Bee-Eaters (Merops n. nubicus)  

Colonial living in birds has been found to have both positive and negative 
reproductive benefits. Individuals living in a colony accrue reproductive benefits 
by taking advantage of the high density and the potential to utilize multiple 
reproductive strategies including cooperative breeding. Although helping 
behavior and the degree of relatedness between parents and helpers have been 
described in the family of bee-eaters, Meropidae, they have not been quantified. 
Also, growing evidence suggests that both extra pair fertilizations (EPFs) and 
intra-specific nest parasitism (ISNP) are sufficiently frequent in colonial birds to 
produce patterns of relatedness that differ from those inferred from behavioral 
observations. The aim of this study was to use genetic and behavioral information 
to examine relatedness and reproductive behaviors, including helping, in an ex 
situ colony of Northern carmine bee-eaters (Merops n. nubicus). We used 
microsatellite marker to conduct parentage analysis and calculate relatedness 
between all individuals in the colony. We also conducted behavioral observations 
to determine the behavioral parents (i.e. the males and females that 
entered/exited each nest with the highest frequency). Using two methods of 
parentage analysis, we were able to determine one or both parents of all offspring 
from the colony. While we observed many birds participating and helping in the 
excavation phase, we did not confirm the presence of helpers during chick rearing. 
Both males and females were found to use reproductive strategies other than 
monogamy in this colony. In general, EPCs and ISNP are two of the consequences 
and costs of social living, with fitness benefits accrued for individuals that utilize 
these strategies. Northern carmine bee-eaters use a flexible social system that 
enables individuals within populations to take advantage of suitable nest 
conditions and mating strategies as they arise. 







RFID (Radio Frequency Identification) Study 



Challenges in the Carmine Bee-Eater 
Population at Disney’s Animal Kingdom 

Skewed population with regards to gender.  Too many males compared to females 
 
Diet Items – Specifically those being fed to nestlings.  Adults eat balanced diet but 
don’t feed same items to chicks 
 
Egg breakage in the nest boxes which led to artificially incubating all eggs 
 
Low hatchability of fertile eggs in artificial incubation 
 
Lower than expected survivability in hand-reared chicks 
 
Malformed feathers in a small percentage of nestlings 
 
 



Incubation Stats 2011 2012 2013 

Egg-Laying Calendar 11 May – 25 May 3 May – 18 May 1 May – 23 May 

Total # of Eggs Laid 24 28 34 

Average Size (mm) 24.85 x 20.04 24.59 x 19.84 24.74 x 19.84 

Average Weight (g) 5.34 5.40 5.37 

Number of Fertile Eggs 21 24 26 

Undeveloped Eggs 3 4 8 

Number of Eggs EDE 2 1 0 

Number of Eggs MDE 0 3 10 

Number of Eggs LDE 5 8 7 

Total Number of Hatches 11 12 9 



Hatchability vs. Survivability 



Carmine Bee-eater 
Weaning/Self-feeding 
Behavior 
 
Originally there were 
challenges with chicks weaning 
from hand-feeding.   
 
After several approaches had 
been tried, success was 
achieved even beyond the 
expectations. 



Malformed Feathers 
Primary and secondary flight feathers may be twisted, weak, or not 
grow in at all.  Tail feathers may or may not be affected depending on 
the individual.  In some cases this has been recoverable, in others the 
condition was not reversible.  
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