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We feed zoo animals …

1. … and meet nutrient requirements or cause 
deficiencies 

2. … and influence their behaviour

3. … and we tell a story
- to keepers and zoo personnel
- to visitors



What s in an apple?



•85 % water
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What s in an apple?
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Don t believe names, think for yourself

•‘Frugivores’ are adapted to wild fruits but 
not to commercial produce that has been 
bred for centuries to please the human 
palate!



Don t believe names, think for yourself

•‘Frugivores’ are adapted to wild fruits but 
not to commercial produce that has been 
bred for centuries to please the human 
palate!

•A large number of nutritional analyses 
document that ‘wild fruit’ contain more fibre 
and less sugar than commercially available 
fruit (that is the product of selective 
breeding to please human taste).
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if you want to ‘copy’ wild 
fruit, you have to feed green, 
leafy vegetables
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What is your story ?

“We show you that you can 
maintain wild animals in human 

care with diets that do not 
resemble the ones they eat in the 

wild.”
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What is your story ?

“We are concerned with 
conservation and welfare 

but we think it has nothing to do 
with feeding natural diets.”
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What is your story ?

“Nature sucks. 
Let us rather do 

something unnatural 
–

it is much more fun.”
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What is your story ?

“Hurray for Chiquita!”
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At our zoo, we show you 
that is is ok to treat 
animals like cartoon 
characters.



What is your story ?

At our zoo, we show you 
that is is ok to treat 
animals like cartoon 
characters.

And by the way, we justify 
it by saying conservation is 
important.









What is your story ?



Veasey et al. (1996), del Castillo et al. (2005), Bashaw (2011), Orban et al. (2016)

Giraffe activity budgets



Veasey et al. (1996), del Castillo et al. (2005), Bashaw (2011), Orban et al. (2016); du Toit & 
Yetman (2005), Pellew (1984)

Giraffe activity budgets



Veasey et al. (1996), del Castillo et al. (2005), Bashaw (2011), Orban et al. (2016); du Toit & 
Yetman (2005), Pellew (1984), Schüssler et al. (2015)

Giraffe activity budgets



Concentrates, fruits & 
vegetables
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“It is our aim to feed our animals a 
diet that consists of about 0.5 % 

natural diet items.”

What is your story ?



This represents app. 
1.5 kg edible browse 

per 5 animals …



This represents app. 
1.5 kg edible browse 
(= 380 g dry matter)
per 5 animals …



… who would eat
18 kg DM /d each, 

This represents app. 
1.5 kg edible browse 
(= 380 g dry matter)
per 5 animals …



… who would eat
18 kg DM /d each, 
i.e. 0.4 % of natural intake.

This represents app. 
1.5 kg edible browse 
(= 380 g dry matter)
per 5 animals …











What is your story ?



Chimpanzee R/R





What is your story ?



What is your story ?



What is your story ?

We get our 
animals hooked 
on sugar so they 
always come 
back to sugar 
daddy …



Fatter animal are more difficult to kidnap













“We feed our monkeys fruit so that 
they have something to fight 

about.”

What is your story ?



Development of zoo feeding regimes
concepts from agriculture

(production animals – use production potential)
human consumption habits



concepts from agriculture
(production animals – use production potential)

human consumption habits

Development of zoo feeding regimes



concepts from agriculture
(production animals – use production potential)

human consumption habits

copying natural diets
avoid diseases – use adaptation potential – teaching biological

knowledge

Development of zoo feeding regimes



• Human nutrition
• Pigs
• Beef cattle/ Dairy cattle
• Riding horses
• Dogs/ Cats
• Zoo animals

Man-made diets: too little fibre



• Human nutrition ! gut health
• Pigs ! piglet diarrhoea
• Beef cattle/ Dairy cattle
• Riding horses  ! crib biting
• Dogs/ Cats  ! faeces consistency
• Zoo animals  ! obesity

Man-made diets: too little fibre



• Human nutrition ! gut health
• Pigs ! piglet diarrhoea
• Beef cattle/ Dairy cattle
• Riding horses  ! crib biting
• Dogs/ Cats  ! faeces consistency
• Zoo animals  ! obesity

Man-made diets: too little fibre



Use Fibre content* Longevity

Beef cattle 12 %DM      app. 2 years

Dairy cattle 18 %DM      app. 4 years

Feral cattle 30 %DM      app. 25 years

!"#$%&'#()*+',(&--,./)%#&.$+0&'+')%#&.+/,$#1.

Fibre content depends on intended use



Use Fibre content* Longevity

Beef cattle 12 %DM      app. 2 years

Dairy cattle 18 %DM      app. 4 years

Feral cattle 30 %DM      app. 25 years

!"#$%&'#()*+',(&--,./)%#&.$+0&'+')%#&.+/,$#1.

Fibre content depends on intended use



Zoo nutrition problems 
- historical development



Carnivore Red meat ?

The classic problem repertoire



Carnivore Red meat Calcium deficiency

The classic problem repertoire
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behavioural
deficiencies



Carnivore Red meat Calcium deficiency

The classic problem repertoire

+

+

Dental calculus,
obesity, 
behavioural
deficiencies



Carnivore Red meat Calcium deficiency

The classic problem repertoire

+

+

Dental calculus,
obesity, 
behavioural
deficiencies



Carnivore Red meat Calcium deficiency

The classic problem repertoire

+

+

+ adequate 
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Carnivore Red meat Calcium deficiency

The classic problem repertoire

+

+

+ adequate 
presentation = 
enrichment !!

Dental calculus,
obesity, 
behavioural
deficiencies



Primate Fruits & vegetables ?

The classic problem repertoire



Primate Fruits & vegetables Calcium deficiency

The classic problem repertoire
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The classic problem repertoire

+



Primate Fruits & vegetables Calcium deficiency

The classic problem repertoire

+ Obesity, caries, 
aggression, 
abnormal 
behaviour
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Primate Fruits & vegetables Calcium deficiency

The classic problem repertoire

+ Obesity, caries, 
aggression, 
abnormal 
behaviour

+ adequate 
presentation = 
enrichment !!



Herbivore Hay, fruits & grains ?

The classic problem repertoire



Herbivore Hay, fruits & grains Vitamin E- and calcium
deficiency

The classic problem repertoire
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behaviour



Herbivore Hay, fruits & grains Vitamin E- and calcium
deficiency

The classic problem repertoire

+ Obesity, 
malfermentation
(acidosis), 
abnormal 
behaviour(    )(    )(    )(    )



Herbivore Hay, fruits & grains Vitamin E- and calcium
deficiency

The classic problem repertoire

+ Obesity, 
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abnormal 
behaviour(    )(    )(    )(    )

+ adequate 
presentation



Herbivore Hay, fruits & grains Vitamin E- and calcium
deficiency

The classic problem repertoire

+ Obesity, 
malfermentation
(acidosis), 
abnormal 
behaviour(    )(    )(    )(    )

+ adequate 
presentation = 
enrichment !!



from Foose (1982)
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Not every herbivore likes grass hay



Giraffe Fox (1938), Gradwell (1976), Kloeppel (1976), Altmann (1978), Gorgas et 
al. (1978), Brancker (1980), Foose (1982), Franz et al. (1984), Gutzwiller (1984), 
Hofmann and Matern (1988), Matern and Kloeppel (1995)

Moose Baines (1965), Landowski (1969), Heptner and Nasimowitsch (1974), Bo 
and Hjeljord (1991), Schwartz (1992), Schwartz and Hundertmark (1993), 
Shochat et al. (1997)

Mule deer Cahart (1943), Doman and Rasmussen (1944), Nagy et al. (1969), 
Schoonveld et al. (1974)

Roe deer Dissen (1983)

Chinese water deer Hofmann et al. (1988)

Duiker Cowan (1982), Luginbuhl et al. (1991), Van Soest et al. (1995)

Reindeer Eriksson and Schmekel (1962), Kurkela (1976), Valtonen et al. (1983)

Eland Hofmann (1973, p. 40), Miller et al. (2010)
Kudu Miller et al. (2010)

Not every herbivore likes grass hay



Not every herbivore likes grass hay

from Foose (1982)
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Different enamel ridge pattern on molars

from Kaiser et al. (2010)
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Molars in perissodactyls
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• Just because giraffes, tapirs or gorillas do 
not eat grass hay does not mean they do 
not need a high-fibre diet

• (they also do not eat fish and
nevertheless require protein)

• it is a husbandry challenge to provide a 
roughage or high-fibre diet that these
animals accept

Not every herbivore likes grass hay



Not every herbivore likes grass hay



Hypsodonty



Hypsodonty

Hummel (unpubl.)





Phytoliths



Free-ranging    vs.    captive giraffes

from Clauss et al. (2007)
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+ adequate 
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Enrichment should not be the addition of something 
(like human-taste items) but the presentation of the diet an 

a challenging and meaningful way !
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Changing a bear diet
Bears at a Zoo were considered obese when 
compared to reported body mass for species (male: 
180 vs. 140 kg, female: 115 vs. 75 kg)

Diet offered contained 2x the amount of ME 
(calculated as for dogs) compared to estimated 
requirements at ideal body weight.
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Amount of food was reduced (to what was 
calculated as the total requirement on ideal body 
weight).
Bread was excluded, fruits reduced, additional 
vegetables introduced.
Regular weighing (every second week).
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Changing a bear diet
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Changing a bear diet
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Changing a bear diet

The most important accomplishment is the creation of 
a situation where everyone involved now considers 
regular weighing, and constant adjustment of diet 

amounts based on the results of weighing, a normal 
procedure.
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What is your story ?




