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‘Shellshock’
‘Global warming’
‘Pornography’
‘Prison’

‘Standard decency’ 

‘Combat fatigue’
‘Climate change’

‘Adult content’
‘Correctional facility’

‘Enrichment’

Frequent scatter feeding is not ‘enrichment’.
Lump feeding in 1-2 meals is pauperization.

Euphemisms
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•‘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).

Don’t’ believe names, think for yourself

Fruits Vegetables 
Banana 

Musa acuminata 
 

 

 

 

 

 

  

 

Carrot 

Daucus caurota  

 

 

 

 

 

 

 

Apple 

Malus domestica 
 

 

 

 

 

 

  

   

Sweet potato 

Ipomoea batatas  

 

 

 

 

 

 

 

Orange 

Citrus x sinensis 
 

 

 

 

 

 

 

 

 

Celery 

Apium graveolens 

 

 

 

 

 

 

 

Kiwi 

Actinidia deliciosa 

 

 

 

 

 

  

 

Spinach 

Spinacia oleracea 

 

 

 

 

 

 

 

Papaya 

Carica papaya 
 

 

 

 

 

 

 

 

Endive 

Cichorium endivia 
 

 

 

 

 
 

 

 

Sugars and other nutrients in produce (of fruits and vegetables)  

© VHL Animal Management / Animal Welfare Web/ E.F. Prins Photos and design, Emile Prins, 2012. 
Information used from Danish Food Composition Table and Schmidt et al., (2005). 

Contact:       Tjalling Huisman              
Email:     tjalling.huisman@wur.nl 
Phone:      +31-(0)58-2846311 
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Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat 

 

Ca 

 

P 

 

Mg 

 

Fe 

 

Vit. A 

RE  

Vit. E 
α-TE  

Vit. C  

3.4 234 28.8 6.6 13.3 12.4 0.04 0.27 0.28 0.002 44.2 5.5 0.14 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

2.2 143 14.6 8.6 4.3 8.3 0.04 0.17 0.04 0.001 20.8 5.5 0.1 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

2.2 130 14.3 9.2 7.8 4.9 0.35 0.22 0.1 0.001 40 5.5 0.5 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

2.5 156 25.3 19.7 12.9 8.3 0.32 0.33 0.13 0.003 31.4 5.5 0.65 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

2.1 135 18.5 16.5 18.4 4.7 0.25 0.1 0.22 0.007 197 - 0.55 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

1.6 115 11.2 10.2 6.8 4 0.36 0.29 0.12 0.004 9170 5.5 0.02 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

3.0 197 39.4 9.7 8.3 11 0.45 0.47 0.15 0.009 3730 - 0.26 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

0.9 71 11.1 8.9 12.2 2.1 0.57 0.3 0.08 0.004 14.2 2 0.2 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

1.1 83 16.7 9.7 32.1 6.6 1.29 0.41 0.26 0.05 3490 29 0.52 

Energy 
MJ 

Dry 
Matter 

NDF ADF Crude 
Protein 

Fat Ca P Mg Fe Vit. A 

RE 

Vit. E 
α-TE  

Vit. C 

0.6 62 11 8.9 13 2 0.52 0.28 0.15 0.008 1030 - 0.07 

104 gram sugar 

All values expressed as g/kg wet weight, unless otherwise stated. 

45 gram sugar 

32 gram sugar 86 gram sugar 

14 gram sugar 56 gram sugar 

1 gram sugar 52 gram sugar 

0 gram sugar 27 gram sugar 
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Sometimes we need generalisations
- for large-scale comparative studies

- but not for keeping a species over many years
if you dedicate yourself to 
the husbandry of a species, 
you MUST be ready to read 
up on its specialities 

Don’t’ believe names, think for yourself
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=>
chop, mix & supplement

=>
chopped, mixed & supplemented

Two traditions in imitating natural diets
Ratcliffe and
Wackernagel

Hediger

a complete feed for
each animal (group) 
(pelleted/extruded)

whole feeds (forages, 
fruits/vegetables), that 

resemble the natural diet
selective feeding possible
available feeds differ from in 

nutrient content from the natural
diet

artific
ial ? natural ?

Why spend time with something that is easily 
outsourced and is not the core business of someone 

performing animal husbandry ?



Whose welfare ?
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Where do the prey animals come from ?



Animals are… 1. firstly animals and … 2. prey secondly



Animals are… 1. firstly animals and … 2. prey secondly

Wildnispark Zurich
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How can we support in situ conservation …
… with the narrative that management killing is inacceptable ?



How can we support in situ conservation …
… with the narrative that management killing is inacceptable ?



Feeding has implications
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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

We feed zoo animals …



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.”

What is your story ?



What is your story ?



“We are concerned with 
conservation and welfare 

but we think it has nothing to do 
with feeding natural diets.”

What is your story ?



What is your story ?



“Hurray for Chiquita!”

What is your story ?



What is your story ?



What is your story ?



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 ?



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

We feed zoo animals …



Superfast 
zoo animal nutrition

history
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Animal group Agriculture / 
human-taste diets Classic deficiencies

+ supplement
‘Civilisation diseases’ 
(obesity, malfermentation), 
abnormal behavior 
(stereotypies, aggression)

Diets that resemble
natural diets in 
structure and nutrient
composition

+ adequate 
presentation = 
enrichment !!

Enrichment should not be the addition of something (like human-taste 
items) but the presentation of the diet an a challenging and meaningful 

way !

The basic feeding approach



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

We feed zoo animals …



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 & 
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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



Diet niche,
feeding behaviour

&
feeding frequency
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Feeding frequency
in

human care



from Hiiemae (2000)

Frequent 
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Zoo feeding frequency



Ida Bähler (2020)

Automated scatter feeding
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keepers

Enclosure management = ‘enrichment’



Fischbacher & Schmid (1999), Gerstner et al. (2016)

Enclosure management = ‘enrichment’
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Physical challenges I: the kind of food



courtesy Anita Burkevica, Parken Zoo
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Physical challenges II: food difficult to get at



slide courtesy of Graham Law, Glasgow University

Physical challenges II: food difficult to get at



courtesy Anita Burkevica, Parken Zoo

Physical challenges II: food difficult to get at



Physical challenges II: food difficult to get at



Physical challenges IV: food difficult to get at



Physical challenges IV: food difficult to get at



Physical challenges V: hunting instinct



Physical (‘mental’) challenge 
does not necessarily

prevent boredom
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from Hiiemae (2000)
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‘Enrichment’ strategy: randomness ?
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a circus story



Stage fright



Stereotypies



Stereotypies



Showtime ?



it does not really matter
if you cannot fail 



Showtime ?



- Ziplines that go out of the enclosure again ?
- Carcasses pulled (out of reach) ?
- Slides for fish thrown in ?
- Ice hole-like opening in which prey will appear for only a few 

seconds in a 3-hour-window ?

Showtime ?



Temporal predictability Regularity (Control)/ Boredom

Signal-related 
predictability

Reliability / Control / 
Transparency

predictability of situations
‘it’s showtime’

not necessarily of a result 
(‘I will get food’)

but of a moment of meaning
(‘what I will do will matter now’)  

Predictability – Boredom  - Control
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Summary
Words matter: ‘enrichment’, ‘omnivore’, ‘frugivore’, 
‘natural’

Life happens at the expense of other life: consider the 
whole

Feeding is not just for nutrient delivery, but (nowadays) 
mainly for delivering a narrative and providing occupation

Know species-specific activity budgets = husbandry targets 
for physical challenges and feeding frequencies

Make animal life meaningful 
(can there be meaning without the risk of failure?)



thank you for your 
attention


