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Carnivory ...

e ... IS no physiological challenge

e ... buf a biomechanical and
logistical one!

e Digesting prey is easy - catching
prey is the hard part!



Insectivores

Mole

” (Talpa europaea)

Body Length: 14 cm

Insectivorous Bat
(Myotis lucifugus)
Body Length:7cm

from Stevens und Hume (1995)




Carnivores

Dog
(Canis familiaris)
Body Length: 90 cm

\

Cat

m. (Felis domestica)

- Body Length: 50 cm

from Stevens und Hume (1995)

Mink
(Mustela vison)
Body Length: 42 cm




Piscivores

Sperm Whale

- — (Physeter catodon) ,

Body Length: 5.5 m_
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from Stevens und Hume (1995)

Atlantic Whiteside Dolphin
P oo (Lagenorhynchus acutus)

Body Length: 118 cm
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‘- Harbor Seal
(Phoca vitulina)
Body Length: 96 cm
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Black Bear
(Ursus Americanus)
Body Length: 125 cm
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from Stevens und Hume (1995)
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Carnivorous Mammals: Nutrient
Digestibility and Energy Evaluation
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Estmating the energy content i the first siep in diet formulation, as it determines
the amount of $ood eaten and hence the concentration of nutnients required to
meet the anemal’s requirements. Additionally, m ahle to estmate the Qﬁ
content of a diet emperically known to maintam body condition in an ansmal
facilitas an estmaton of maintenance energy requirements. We collaed data on
nutnient composition of diets fad 10 captive wild cansds, felids, hyenids, mustelids,
pinnipeds, and ursids and the digessbility coefficents from the Bterature @5
species, 74 pubBoations) to st whether differences in protein and ft digestibality
could be detected between species groups, and whether approaches suggested for
the estmation of & metabolzable energy gME) content in domessc
carmvores (NRC [2006] Nutnient requirementss of dogs and cats. Washingion,
DC: National Academy Press) can be appled © wild carmivores as well
Regressions of digestible protan or fat content vs. the ande proein (CP) or f
content indicated no relevant di flerences in the digestr : salogy between the
carnivore groups. For diets hased on raw meat, m c: prey, applying the
calculation of ME ueng “Atwater factors™ (16.7k) /g CP, 167K g mitrogen- free
extracts; 37.7k)/g cude fat) provided estmaws that compared wel to
expermmental resuls. This stdy suggests that ME estimation in such diets s
feasihle without additional digesson trak. For comparative nutnison research,
the study implicates that highly digestible diets typically fed in 2005 offer Btde
potensal to elucidate differences between speces or carmivare groups, but
research on diets with er proporsons of difficalt-to-digest components (fiber,
comnective Sssues) is mng. Zoo Biol 29687-704, 2010, © 2010 Wiky-Lim bc
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Comparison of carnivores

Literature research
publications / species

Canids (15 / 7) ax
Felids (15 / 17) Vﬁ;
Hyenids (1 / 2) o
Mustelids (25 / 9) A
Pinnipeds (11 / 8) x
Ursids 10 /4 PR
Viverrids (1 / 2) i

control data: domestic cats/dogs

from Clauss et al. (2010)



Material and Methods

Data collection in EXCEL spreadsheet
Species
Body mass
Food

Nutrient composition

Crude protein CP
Ether extracts EE

Crude fibre CF / Total dietary fibre TDF (Prosky)
Gross energy GE
Nitrogen-free extracts NfE

... and the corresponding intake and
apparent digestibility (aD) data

from Clauss et al. (2010)




Material and Methods

Evaluation of physiological differences

‘Lucas-Test’:
plotting of digestible nutrient content vs.
nutrient content
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from Clauss et al. (2010)



Protein digestion
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from Clauss et al. (2010)



Protein digestion
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from Clauss et al. (2010)



Protein digestion
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from Clauss et al. (2010)



Fat digestion
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from Clauss et al. (2010)



Fat digestion
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from Clauss et al. (2010)



Fat digestion
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from Clauss et al. (2010)



Effect of fibre on digestion
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from Clauss et al. (2010)



Conclusion

e Carnivores do not differ much in
terms of ‘digestive physiology’
 YOU can use dog/cat equations to

estimate digestibility and energy
content in wild carnivores

NUTRIENT
REQUIREMENTS

“DOGS




... and more data

Digestive physiology of captive giant anteaters (Myrmecophaga
tridactyla): determinants of faecal dry matter content

J. M. Gull", M. Stahl', C. Osmann?, S. Ortmann>, M. Kreuzer?, J.-M. Hatt' and M. Clauss'

Journal of Animal Physiology and Animal Nutrition 99 (2015) 565-576
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