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Approach to zoo animal nutrition

-

“do as we always did”




Historical approach

Variations in Eastern Bongo
(Tragelaphus eurycerus isaaci) Feeding
Practices in UK Zoological Collections

D. J. Wright,"* H. M. Omed,' C. M. Bishop,' and A. L. Fidgett®
Zoo Biology 30:149-164 (2011)

JOURNAL OF Z0O AND

AQUARIUM RESEARCH .;" Y

Research Article

Feeding practices for captive greater kudus (Tragelaphus strepsiceros) in
UK collections |

Lucy A. Taylor™", Christoph Schwitzer®, Norman Owen-Smith?, Michael Kreuzer® and Marcus Clauss®
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Approach to zoo animal nutrition

+ “do as we always did” -
based on experiences what sometimes ‘experiences’ are
has been working mistakes one has been making

for long time

“imitate the natural diet”

best approach depends on what you know
about the natural diet, and
what feeds are available
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EXO m p | e : M O n e d WO |f (Chrysocyon brachyurus)

Insects Insects
0,
Insects 7% &%
5%
-~ Fruit
Fruit 37%
Fruit M%
40%
Vertebrates Vertebrates
55% 52% Vertebrates
55%
Vertebrates
59%
Insects Inseets
° Insects 3%
3% Insects 0%
Fruit 16%
29% Fruit
34%
Fruit
39% Fruit
| 43%
Vertebrates
57%
Vertebrates
Vertebrates Vertebrates 63%
68% 45%

various studies, e.g. Bueno et al. (2004)



EXOmple: COOT] (Nasua spp.)

Gastropods Refuse Vertebrates
0 3%
1% 2, /
S Pl
Spiders ant parts
M% 26%

Millipeds
17%

Fruits
15%

Insects
24%

Alves-Costa et al. (2004)



Natural diets

N8 JOURNAL OF 700 AND ‘3
A A NQUARIUM RESEARCH s

Research Article
Feeding practices for captive greater kudus (Tragelaphus strepsiceros) in

UK collections |
Lucy A. Taylor™’, Christoph Schwitzer’, Norman Owen-Smith?, Michael Kreuzer® and Marcus Clauss®




Natural diets

PN & JOURNAL OF ZOO AND O
e AGUARIUM RESEARCH o

Research Article

Feeding practices for captive greater kudus (Tragelaphus strepsiceros) in
UK collections as compared to diets of free-ranging specimens

Lucy A. Taylor™", Christoph Schwitzer®, Norman Owen-Smith?, Michael Kreuzer® and Marcus Clauss®




Natural diets

EAZA
y & Manag ement
Guidelines

2006

EAZA Husbandry and Masnagement Guideiines
s = EATA

Giraffa comelopardalis

2.2 Feeding

A. Knowledge of giraffe nutrition in the wild

It is important to know what giraffes
are feeding on in the wild, when
determining the proper diet in captivity

2.2.1 Selection of feeding plants

Hofmann (1973) classifies the giraffe as a browser. Tree or shrub browse are the dominant
foodphnts(ﬁoracmnpﬂahmofhunﬂuemfumcsseesemm4 paxtD) leaves and shoots

g up the most imp items of the diet (Table 2-1). Selectivity of feeding bek
is chuum:edbyVmSoest(l”@tobecfmmMmedu&degme Dne tons large body
size, a giraffe just cannot afford to feed as sel 1y as smaller sp .
Table 2-1: Description of feeding behaviour
Plant parts ingested Importance to Reference
the diet
Leaves, small twigs =+ Leuthold and Leuthold
Some bark, flowers and fruits A (1972, 1978)
Leaves and shoots of trees and shrubs P
1 (climbers. vines, tall forbs) UP % 7% Owen-Smith (1988)
Shoot tips 78 %
Leaf whorls 14%
Flowers 5% Pellew (1984a+b)
Pods 3%
Others 1%

If new growing shoots are available (im:lndingyomgle:ves twigs and thoms), they

the f: d food ing to Sauer et al. (1982). Older leaves are
mgemdwhmshoots are not available. me-Stmﬂ:(l988)mpoﬂscons&da:ble amounts of
woody material to be included in the diet (5 % in the rainy and 15 % in the dry season).

EAZA Husbandty and Manag Guidet
Giraffa camelopardalis




Natural diets

There are no secret, species-specific
ingredients!

o

Formic acid in anteater formulase




Natural diets

There is no single source of quantitative natural diet
information on mammails.




Approach to zoo animal nutrition

+ “do as we always did” -
based on experiences what sometimes ‘experiences’ are
has been working mistakes one has been making

for long time

“imitate the natural diet”

best approach depends on what you know
about the natural diet, and
what feeds are available




Two traditions in imitating natural diets

Raftcliffe and

Wackernagel Hediger
a complete feed for ‘natural’ feeds (forages,
each animal (group) fruits/vegetables), that
(pelleted) resemble the natural diet

atypcial physical selective feeding possible

structure
some nutrients available feeds differ from
difficult fo limit in nutrient content from

behavioural deficits the natural diet
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AnimalWelfareWeb.nl

Frugivores don't eat supermarket fruit

Banana

Musa acuminata

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

Carrot

Vegetables

Daucus caurota
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Photos and design, Emile Prins, 2012.
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Contact: Tialling Huisman

Yalling huisman@wurnl
+31{0)58-2846311

courtesy Tjalling Huisman




Traditions in imitating natural diets




Traditions in imitating natural diets

J. Zoo An. Med. 15. 142-146, 1984 J. Zoo An. Med. 13: 104-107, 1982

Diet and Oral Health in Captive A SOFT VERSUS HARD DIET AND
Amur Tigers (Panthera tigris altaica) | | ORAL HEALTH IN CAPTIVE TIMBER
WOLVES (Canis lupus)

L. [. Haberstroh, D.V.M.*

D. E. Ullrey, Ph.D."* K.M. Vosburgh, B.S.*

J. G. Sikarski, DV.M., MS.” R.B. Barbiers, B.S."”

N. A. Richter, DVM.*** J.G. Sikarskie, D.V.M., M.S.”
B. H. Colmery, D.V.M.” D.E. Ullrey, Ph.D.**

T. D. Myers, D.D.S."***
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Approach to zoo animal nutrition

+ “do as we always did” -
based on experiences what sometimes ‘experiences’ are
has been working mistakes one has been making

for long time

“imitate the natural diet”

best approach depends on what you know
about the natural diet, and
what feeds are available

“use a suitable domestic species as model”
‘'scientific compromise’ species-specific peculiarities
huge amount of knowledge are easily overlooked



Nutrition Research Reviews (2002), 15, 153-168 DOI: 10.1079/NRR200238
© The Author 2002

Idiosyncratic nutrient requirements of cats appear to be
diet-induced evolutionary adaptations™

James G. Morris
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Nutrition Research Reviews (2002), 15, 153-168
© The Author 2002

DOI: 10.1079/NRR200238

Idiosyncratic nutrient requirements of cats appear to be
diet-induced evolutionary adaptations™

James G. Morris
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Nutrition Research Reviews (2002), 15, 153-168 DOI: 10.1079/NRR200238
© The Author 2002

Idiosyncratic nutrient requirements of cats appear to be
diet-induced evolutionary adaptations™

James G. Morris

% .

essential nutrients:

- high protein requirement

- amino acids taurine and arginine
not essential for dogs 6 - arachidonic acid

- vitamin A (B-carotine useless)

- vitamin D

- niacine



Nutrition Research Reviews (2002), 15, 153-168 DOI: 10.1079/NRR200238
© The Author 2002

Idiosyncratic nutrient requirements of cats appear to be
diet-induced evolutionary adaptations™

James G. Morris




Nutrition Research Reviews (2002), 15, 153-168 DOI: 10.1079/NRR200238
© The Author 2002

Idiosyncratic nutrient requirements of cats appear to be
diet-induced evolutionary adaptations™

James G. Morris




Approach to zoo animal nutrition

+ “do as we always did” -
based on experiences what sometimes ‘experiences’ are
has been working mistakes one has been making

for long time

“imitate the natural diet”

best approach depends on what you know
about the natural diet, and
what feeds are available

“use a suitable domestic species as model”
‘'scientific compromise’ species-specific peculiarities
huge amount of knowledge are easily overlooked

“based on studies in zoo animals”
‘'scientific approach’ financially and logistically
challenging, difficulty in
summarizing knowledge



Studies In zoo animals

e Case reports / case series

e Inventories of diets, pathological
states, husbandry success

e Differences between free-range
and zoo

 Epidemiological / confrolled studies




Examples: case studies

DIETARY TAURINE SUPPLEMENTATION AND CARDIAC FUNCTION IN THE
GIANT ANTEATER (Myrmecophaga tridactyla): PRELIMINARY FINDINGS

J. Andrew Teare, DVM, MS,I* Alan D. Weldon, DVM, Dipl AVCIM,2 and Nikolay Kapustin,

e oY
2009 PROCEEDINGS AAZV AAWV JOINT CONFERENCE ; \

TAURINE DEFICIENCY IN MANED WOLVES (Chrysocyon brachyurus) MAINTAINED
ON TWO DIETS MANUFACTURED FOR PREVENTION OF CYSTINE

UROLITHIASIS

Sara E. Childs-Sanford, DVM’* and C. Roselina Angel, PhD’
2004 PROCEEDINGS AAZV. AAWV. WDA JOINT CONFERENCE

no control group



The classic problem repertoire

Carnivore - Red meat = (Calcium deficiency

Primate —» Fruits & vegetables === Calcium deficiency

Fish-Eater =~ =—®> Thawed fish = Sodium- and vitamin
B deficiency
Herbivore - Hay & grains - Acidosis, vitamin E-

and calcium deficiency




Examples: inventories
w1, , Feeding type n |Acidotic changes of the rumen mucosa (%)
® Grazer

1 . :'°md'm Grazer 1 13 | 23
g 25 " . | ®Browser Intermediate 30 27
& I .
& 2] « - ° °
¥ Marholdt (1991)
5 1.{m @ L’ ’

05 1

%W V

Grisham and Savage (1990)

0.6
505
5
® 0.4
o
&
203
no direct "l =
T 0 20 40 60 80 100
GSSOC’af’on % grass in natural diet

Mduller et al. (2011)



Examples: differences wild - zoo

fibre in herbivore diets -
- iron deposits in organs 4k

4 unsaturated (n-3) fatty acids in diefs
and body tissues

- tooth wear (browsers, bears) +
+ dental calculus ++

e.g. Taylor et al. (2013), Clauss & Paglia (2012), Clauss et al. (2007), Wenker et al. (1999), Kaiser et al. (2009),
Taylor et al. (2014), Clarke & Cameron (1998)



Dental calculus

Relationship between diet, dental calculus and peri-
odontal disease in domestic and feral cats in Australia

DE CLARKE® and A CAMERONP
Aust Vet J1998;76:690-693.

Results Dental calculus scores were significantly higher Bs v
in domestic cats than in feral cats. There was no statistical %
difference in the prevalence of periodontal disease between ¢
the two groups.

Conclusion It can be inferred that diet may play a role in .. cuuue o e seea o
the accumulation of calculus, but a diet based on live prey ™
does not protect cats against periodontal disease.



Examples: differences wild - zoo

i
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+ fibre in herbivore diets =

- iron deposits in organs 4+

4 unsaturated (n-3) fatty acids in diets
and body tissues

- tooth wear (browsers, bears) +
+ dental calculus ++
- undesired GIT bacteria =

- feeding-related dysbehaviour I

e.g. Taylor et al. (2013), Clauss & Paglia (2012), Clauss et al. (2007), Wenker et al. (1999), Kaiser et al. (2009),
Taylor et al. (2014), Clarke & Cameron (1998), Fujita & Kageyama (2007)



Great ape R/R




Great ape R/R

Removing Milk from Captive Gorilla Diets:
The Impact on Regurgitation and
Reingestion (R/R) and Other Behaviors

Kristen E. Lukas,"**" Gloria Hamor,’ Mollie A. Bloomsmith,™*

3 2
Charles L. Horton,” and Terry L. Maple = Zoo Biology 18:515 - 528 (1999)
0196-206X/86/0705-031 SO .00/0
EEEEEEEEEEEEEEEEEEEEEEEEEEE PEDIATRI(‘S Vol. 7, No. 5, October 1986
Copyrig 986b Wi ll ms & Wilkin Printedin U.S.A.

( Special Articles \

Regurgitation in Gorillas: Possible Model for
Human Eating Disorders (Rumination/Bulimia)

EDWIN GOULD, PH.D.
Department of Mammalogy, National Zoological Park, Smithsonian Institution, Washington, D.C.

MIMI BRES, M.S.
Department of Biological Sciences, The George Washington University, Washington, D.C.




Examples: differences wild - zoo
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+ fibre in herbivore diets =

- iron deposits in organs I

4 unsaturated (n-3) fatty acids in diets
and body tissues

- tooth wear (browsers, bears) +
+ dental calculus ++
- undesired GIT bacteria -
- feeding-related dysbehaviour I
- obesity ++

e.g. Taylor et al. (2013), Clauss & Paglia (2012), Clauss et al. (2007), Wenker et al. (1999), Kaiser et al. (2009),
Taylor et al. (2014), Clarke & Cameron (1998), Fujita & Kageyama (2007), Schwitzer & Kaumanns (2001)



Examples: differences wild - zoo

obesity
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Examples: epidemiological/confrolled studies

Social Factors Influence Ovarian g
Acyclicity in Captive African Elephants
(Loxodonta africana)

Elizabeth W. Freeman,'** Greg Guagnano,? Deborah Olson,® Mike Keele,*
and Janine L. Brown'
Zoo Biology 28:1-15 (2009)

Females more likely to be acyclic had a larger body mass
index and had resided longer at a facility with the same herdmates. Results
suggest that controlling the weight of an elephant might be a first step to helping
mitigate estrous cycle problems.



Examples: epidemiological/conitrolled studies

L

& Science Foundation

Creating a sustainabie tuture
for widitfe and peopss

When feeding stops breeding -
How inappropriate diets can reduce (or enhance)
reproductive output

Christoph Schwitzer' & Katie Edwards?

'Bristol Consenation and Science Foundation, Bristol Zoo Gardens, Cliton, Bristol, UK
Chester Zoo, Upton, Chester, UK

u‘ m |4

P=0.004

» Non-breeding females
scored higher BCS than
proven females

Immature Non-proven Proven

Q"' , =% Reproductive category

courtesy Christoph Schwitzer




Examples: epidemiological/controlled studies

Nutritional Metabolic Bone Disease in Juvenile
Veiled Chameleons (Chamaeleo calyptratus) and
Its Prevention™ |\ 140 19231931 2010 ﬁ

Stefan Hoby,*® Christian Wenker,® Nadia Robert,* Thomas Jermann,® Sonja Hartnack,® Helmut Segner,”
Claude-P. Aebischer,® and Annette Liesegang’*

Effects of starch and fibre in pelleted diets on nutritional status

of mule deer (Odocoileus hemionus) fawns r

S. McCusker’, L. A. Shipley’, T. N. Tollefson'?, M. Griffin®* and E. A. Koutsos®*
Journal of Animal Physiclogy and Animal Nutrition 95 (2011) 489-498




Examples: epidemiological/controlled studies

Nutritional Metabolic Bone Disease in Juvenile
Veiled Chameleons (Chamaeleo calyptratus) and
Its Prevention’™ J. Nutr. 140: 1923-1931, 2010. ﬁ

Stefan Hoby,*® Christian Wenker,® Nadia Robert,* Thomas Jermann,® Sonja Hartnack,® Helmut Segner,”
Claude-P. Aebischer,® and Annette Liesegang’*

Body dimensions

Group n Weight SVL

g mm
Y 10 267(192-342)  100.1 (90.4-1098)
No 10 135 (11.3-15.7) 74.4 (69.1-79.7)

CaALV 9  582(473-692) 1442(1338-1546)
CaA 9  605(521-689) 1442 (133.4-155.1)
CaADUV 9  543(381-705)  1382(117.6-158.8)
CaAD 9  579(382-776) 136.8(117.8-1557)

A 220 - PQCT vertebral column

H[
—{ T H
H

uv No CaAUV CaA CaADUV CaAD
Group




Examples: epidemiological/controlled studies

I:nhn.mymsdma e
Copyright 1997 47, g
by the American Association for Laboratory Animal Seience Apal) )87

Hepatic Hemosiderosis in
Common Marmosets, Callithrix jacchus:
Effect of Diet on Incidence and Severity

Georgina F. Miller,! Dennis E. Barnard,! Ruth A. Woodward,! B. Michael Flynn,! and Jeff W. M. Bulte?

=> Fe 2 350 ppm DM
leads to massive liver
damage




Examples: epidemiological/controlled studies

Jsberwtocy Animal Scieace Marmoset
Copyright 1997
by the American Association for Laboratory Animal Seience
Crude Ofl % 7.50
Crude Protein % 25.40
Crude Fibre % 370
RFE : @
Starches % 2780
N . Sugars % 760
Hepatic Hemosi( | s . —
| Dig. Energy MJ¥g 1330
Common Marmosets, C¢ === X -
- . - Linoleic Acid 21
Effect of Diet on Incide; [ s ; oz
T Py oo - i
Sodium % 033
Chiorine_ % 45
Georgina F. Miller,! Dennis E. Barnard,! Ruth A. Woodwar, | o= % i
_ e T
=>Fe 2 350 ppm DM o o
leads to massive liver Vs, — i~
Vitarmin By iy 2770
damage e - —r
B i | e
Vaamink; )
Folio Acid 10.20
_L"aﬂh“ddm ma/kg :_Erﬁ
e Rt




Approach to zoo animal nutrition

+ “do as we always did” -
based on experiences what sometimes ‘experiences’ are
has been working mistakes one has been making

for long time

“imitate the natural diet”

best approach depends on what you know
about the natural diet, and
what feeds are available

“use a suitable domestic species as model”
‘'scientific compromise’ species-specific peculiarities
huge amount of knowledge are easily overlooked

“based on studies in zoo animals”
‘'scientific approach’ financially and logistically
challenging, difficulty in
summarizing knowledge



Where is the information?

Loo Animal
MNutrition




Where is the information?

NUTHIENT REQUINEMENTS
OF DOMESTIC ANIMALS

NUMBER 7

Nutrient Requirements of
Mink and Foxes

Sccond revised edition, 1982
R L D T
N

Ruase w sdrbe Mo cesnise b=

comparative animal
nutrition and metabolism

Lan D, Hume

Kirk C. Klasing




Where is the information?

NAG Online

Nutrition Advisory Group to the Assocation of Zeos and Aguariums

= ]

N4

Animal Dist information For AZA instituions Confarances NAG NAG News Members Area

About NAG
+ Previous Next .+

The AZA Nurition Advisory Group (NAG) Tapir (Tapiridae) Care Manual
incorporates the science of nutnton into the
management of captive animals.

Citation

AZA Tapir TAQ 2018, Tapir (Tapiridas} Care Manual. Association of Zoos and

Upcoming Events
Aguariums, Silver Spring, MD. p. 65.

CNS 2014 Conferance - August 1. 2014
Abstract

This is just the nutrition chapter,

[ Latest Recalls

» Calfornia Finm flecass Beed Products Due to

Mesbranding and Undeclerad Allergan May 24 @ Jani ACH 2013 NAG EDMpdf 624 &8
204 TApe: Anvenal Cara Manueis, taps
Georgia Frm Racalle Chicken Breast and Tander t pniaivet My 27 Drita
Producta Dee 10 Misbranding and Undeciared

Aargens May 27, ZU\4

Nichigar Firm Hecalls Ground See! Products

Due To Pogsitéa €. Coll O157:H7 May 18, 2014

Hecall Netification Repart 028-2014 (Pork

Praducts) May 16, 204

New York Firm Recaks Pork and Poultry

Praducts Due To Lack of Inspection May 18

2014



ere Is

N

About NAG

The AZA Nutrition Advisory Group (NAG)
incorporates the science of nutnton into the
management of captive animals.

Upcoming Events

CNS 2014 Conference - August 1. 2014

[ Latest Recalls

» Caflfornia Finn ftece’s Bee Products Due to
Mesbeanding and Unteciared Allergan May 24
202

Georgia Frm Racalle Chicken Breast and Tander
Producta Dee 10 Misbranding and Undeciared
Aargeng May 27, 204

Nichigar Firm Hecalls Ground See! Products
Due To Pogsitéa €. Coll O157:H7 May 18, 2014
* Hecall Notification Report 028-2014 (Pork
Products) May 16, 2054

New York Firm Recaks Pork and Poultry
Praducts Due To Lack of Inspection May 18
2014

NAG

Nutrition

Tapir (T

Citation

AZA Tapir TAG
Aguariumes, Si

Abstract

This is just

s o

@ 1anra

Tapa: Anwenat Cara

Lol s enciatuet My 3

the information@

=SWGIAT I
[ DOS

~

- RILUMSALY

Tapir
(Tapiridae)
CARE MANUAL




Where is the information?

Hormne Animal Dist information For AZA instituions Confarances

About NAG

The AZA Nutrition Advisory Group (NAG) Tapi r (T P
incorporates the science of nutnton into the . RN - el
management of captive animals. Table 7: Practical Diet for Asian Tapir (Tapirus indicus)*
Citati ltem | Description | Amount | Comment
on 1 High fiber (ADF 25%) herbivore pellet 1300 g 15% CP, 3% Fat, 25 ppm Cu
) ) 2 Roots (tumip, carrot, sweet potato) 1000 g May be reserved to reinforce
Upcoming Events AZA Tapir TAQ management behaviors
Aguaniums, Si 3 Browse, variable species 1-4m section Constant portion of this diet but
difficult to quantify mass provided
CNS 2014 Conferance - August 1. 2014 Items 1-3 offered AM in holding
Abstract 4 High fiber (ADF 25%) herbivore pellet 2600 g 15% CP, 3% Fat, 25 ppm Cu
5 Roots (tumip, carrot, sweet potato) 1000 g May be reserved to reinforce
management behaviors
[ Latest Recalls 6 Greens (dandelion, kale, collard) 350g May be reserved to reinforce
management behaviors
- 7 Alfalfa hay 2660 g > 18% CP, < 32% ADF
» Calfornia Finm flecass Beed Products Due to ltems 4-7 offered PM in hoiding
Mesbeanding and Unteciarad Allergan May 24
Sl A ) Banana, with peel 3259 May be reserved to reinforce
« Georgia Firm Racalls Chicken Breast and Tender management behaviors
Producta Dee to Misbranding and Undeciared 9 Psyllium fiber 60 g This supplement was added as
Aargens May 27, Z014 prophylaxis against sand colic
« Nechigar Firm Hecalls Ground Bee! Producte Items 8-9 mixed together; offer as indicated
Due To Possida €. Coll O157:HT May 18, 2014
» Hecall Netificaton Repart 028-2014 (Pork 12 Salt block, plain ad libitum Offered in a secure manner tha1
Praducts) May 16, 2054 prevents overconsumption

*Target bodyweight range = 365-375 kg (805-827 Ib).
Downer, 2001; Stevens, 1988; Padilla & Dowler, 1994; Lintzenich & Ward, 1997; National Research Council, 2007; Janssen et al,
1999; Murphy et al.,1997; Clauss et al., 2009

New York Firm Recaks Pork and Poultry
Praducts Due To Lack of Inspection May 18

2014
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Captive Management Husbandry
Manuals

This Husbandry Manual Register is in two parts;

1. The first section is an index of Mammal Taxonomic Orders. Click on the
Taxonomic link to be taken to the relevant section within the second section of
the Registry. Please note that Husbandry Manuals are not currently available
for all groups or species.

2. The second section provides the contact details for the Husbandry Manuals
knm;vln to us from the taxonomic group you have selected, listed by Taxonomic
Family.

If the contact details for a specxﬁc Manual has changed or you know of, or are searching
for, a specific Manual which is not listed here, please contact me and I will endeavour to
assist.

Many of the following Husbandry Manuals are available from one or more of the regional
Zoo Management Associations; unfortunately in most cases you need to be a financial
member of the relevant Association in order to be eligible to obtain a copy of a Manual.
However, wherever possible, contact details for obtaining a copy directly from the authors
(or elsewhere) is provided.
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3 comnrenensive resaurce ar avian nutritian » <%
research for captive bird popiiations - . -
AVIAN T
.. 4 [ .‘().. - - -
RESOURCE _— o)

Families Index: Avian Nutrition Resource Search
* Tinamiformes Sustaining the longevity of captive bird populations is essential if we wish to Enter a search term below
e Struthioniformes maintain the current variety of species in captivity. It is Imperative that to find information fram
« Rheifarmes aviculturists collaborate to share knowledge and experience in all aspects of within the Avian Nistrition
avian husbandry. Resource website.

Casuarilformes

. Apterygliormes

e Galiiformes

* Anseriformes

Latest updates

e Sphenisciformes
This site is currently being
compiled. please do keeo

e Gaviifarmes
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The Feeding and Nutrition of Herbivores

Ovav T. OFTEDAL, DAVID J. BAER, AND MARY E. ALLEN

M AM M A LS The Feeding and Nutrition of Carnivores

l N Mary E. ALLEN, Orav T. OFTEDAL, AND DAVID J. BAER

Principles and The Feeding and Nutrition of Omnivores
Techmigues with Emphasis on Primates

Orav T. OFTEDAL AND MARY E. ALLEN
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not in any one place
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Bottle feeding

e ...ISIfreasonablee
o ... isit feasible (in terms of logistics) e

e ...do yOouU have a recipe and a -
d OSa ge SC he mee Hand-Rearing Wild and

Domestic Mammals

Laurie J. Gage, DVM
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Mammal milk recipes

Tabelle 1: Rezepte fiir hausgemachte Milchaustauschar fijr \yhiedem Species

e Gl L S N )

Anteil in % Hund Katze Katze') Rotwlid Rehkiiz  Hase igel scnweincnen Hamster Chinchilla aeenunoa
Magerquark “- 40 15 15 5 36 85 60 38 40 28 o |
Rinderhack, fettam | = = 8 - - - - = = - < =
Heringsfitet ' - - - - - - - - - - 24
Eigelb .,.,a g" 10 4 5 - - "3 12 “ 4 5 14
Magermitch 43 68,2 76 66 - - - - 42 33 -
Rahm (30 % Fett) - 27 28 25 7 1 20 -
Wasser - - - - - - - - - 10 40
Fencheltee Co- - - - - - 18 - - - -
Vollmilch = - - - - 36,5 - - 48 - - -
Lactose < - 08 - - - - - - - - -
Speised| 6 3 3 - - 5 8 1 1 2 -
Fischdl?) - - - - - - - - - - 14
Mineralfutter’) 1 1 1 2 1,5 2 2 2 2 2 1

'} Diesem Rezept missen bsl langfristiger Verwendung 40 mg Taurin und 300 mg Nachtkerzend! pre 100 ml zugesetzt werdan.
%) unbehandelt, sonst geringe Verdaulichkelt des Fetts — > Verschmutzung des Schwimmbeckens {(MEYER und WIESE-TWELE, unver&ffentl)
7 Mit ca. 20 % Caicium, 58 % Phosphor, fir Seshunde sind 10 % Calclum ginstiger.

Die Rezepte flir Hund und Katzs sind unter Praxisbedingungen erprobt und bew#hrt (KIENZLE, 1981),

Das Rezept fiir die Ashkitze ist der von TREICHLER et al. (1974) In der Praxis erprobten Mischung vergieichbar, lediglich das etwas mihsam zu besorgsnde

wurde gegen Magerquark ausgetauscht, Wasserzusatz ist dann nicht mehr nétlg.

Das Rezept fir dis Seshunde ist in Anlshnung an eine von MEYER und WIESE-TWELE {unver&ffentl.) bel der Heuleraufzucht liberprifte Mischung berechnet, Im
Originalrazept Ist ein milchreiches Allsinfutter fiir Hunde enthalten, das nicht mehr im Handal ist, deher wurde es durch andere Kornponamen ersetzt.

Alle Ubrigen Rezepte sind entsprechend der Mikchzusammensetzung berechnet, jedoch nicht praktisch erprobt.

from Kienzle & Landes (1995)
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milk replacer system for neonates

Easy-to-read =
table of contents =
and 1ab pages
direct you to the o :
speciesof
Interest to you

Comprehensive
data sheets tell you
each product’s
typical nutritional

The most complete
nutritional component system
for over 140 common & exotic species.

call 1-800-323-0877.

PatAg, Inc. 261 Keyes Avenue, Hampshire, IL 60140-0396 + www.petag.com
For your nearest distributor call 1 557-5782 and for technical

TAPIR

(Tapindae tapirus indicus)4

MOTHER'S MILK COMPARISON
Diet % Protein %Fat %Lactose % Solids
Mother 36.3 217 420 167
Milk 1 333 203 350
MILK SUBSTITUTE

Ingredient Percent Volume

1 BZE 57.0 13
20/14 430 1.0

MIXING DIRECTIONS

The dry powders may be blended together and stored in a closed
container following label directions. This allows the blended milk
replacer to be reconstituted more quickly when needed. Mix 15.7
grams of powder with 84.3 grams of water or 1.0 volume of
powder to 2.5 volumes of water to make a milk of 15.7% solids.




Mammal milk recipes
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TAPIR

nutritional components T D
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milk replacer system for neonates BIBLIOGRAPHY

Values numbered are from data published by the following

e Diet ' individuals:
e | Mother
Milk 1 P Olav T. Oftedal. (1984) Milk Composition, Milk Yield
and Energy Output at Peak Lactation: A Comparative
Review. Symp. Zool. Soc. Lond. No. 51, 33-85
ot o o you [ 2. Olav T. Oftedal, Daryl Boness, Raymond Tedman.
g Lt ‘ (1987) The Behavior, Physiology and Anatomy of
1 Lactation in the Pennepedia. Current Mammalogy,

Vol. 1 Plemum Publishing Company.

MIXING DI 3. Olav. T. Oftedal and Robert Jenness. (1988)
Interspecies Variation in Milk Composition among
- The dry por horses, zebras and asses (Perissodactyla: Equidae).
; nmm;u::‘z Irr:::'t‘ ;::;;:::; e conlasr il Journal of Dairy Research, Vol 55, 57-66.
for over 140 common & exotic species. replacer to 4 Y (1970) The cmmn
Zsc 2sc 7@c 7@ 28> == =2 9'3"(;2°Iopf of Milks of Various Species: A Review. Dairy Sci.
-8 B _% _qi —8 B _m ; powderfod Abstr. 32(10) 599-612 Review Article No. 158.
@ e — Chavion M. Mwon and WA Hper (1H72)
Composition of Gray Squirrel Milk. The Ohio

Journal of Science 71(l), 3-6.




Milk replacer calculations

WildAgain wildlife Rehabilitation, Inc.

» S Download
Wild mammal nutrition resources i, | ERBR) el
elow
Insolubility Issues with Milk Replacer Powders: An Easy Fix @
Click Here

Wiidlife rehabllitators caring for young mammals prepare milk replacement formulas. Most rehabilitators, over the years, have dutifully
followed the mixing instructions indicated on product labeling. Instructions generaily say to add water, gently stir, and the liguid formula is
ready to use. This paper discusses Issues related to these products lack of complete solubility, laboratory tests performed to measure
insolubllity and minor adjustments ta formula preparation that easlly address these Issues.

Powdered milk replacer product tests - March, 2012

Discussion of test results on 8 recent lots of commercial powdered milk replacement products, including Fox Valley (& products), PetAg (1

product), and GNC (1 product). Presents new information on solubllity, mineral levels, adherence to Guaranteed Analysls, physical Click Here

characteristics and iabeling issues, as well as trends. Tests on additional recent lots expected in April, 2012.

Milk Replacer update - January, 2011

This update discusses research an commercial powdered milk replacer products and Issues in wildlife rehabilitation from 2010 though January Click Here Click Here
2011, as well as a few of the oroader Issues about milk repfacers that have prompted a variety of results and opinions. it also reviews an

example of a newly developed 'recipe’ that squirre! rehabllitators have found to be effective during 2010, including possible reasons for its

success and implications for other 'recipes.

Nutrition calculator - newly expanded functionality (May 31, 2013) M

This expanded WitdAgain Nutrition Calculator provides a tool to calculate the nutritional composition and xcal value for milk replacer powders Click here

used by willdlife rehabilitators. The dropdown list allows the user to select from ang compare commonly used milk replacer powders from e Click here
multipie manufactures as well as compose ‘recipes' -- and then compare that information to research studles of the mother's milk for several —(Excel
common species of mammals rehabilizated In North America. The calculator also aliows the user to add other other products or research Updated spreadsheet)
studies for other species that are not on the provided lists. It's user-friendly and easy to use. The Calculator does not suggest or endorse a May 31 , 2013

specific or mix of product(s) for indlvidual species; recipes or amounts of formula to be fed; or specific feeding frequencies. Those decisions




Milk replacer calculations

WildAgain wildlife Rehabilitation, Inc.

home > mammal nutrition > calculator

= WildAgain's Nutrition Calculator (Updated 3/30/12)

ramning
homensathy The calculator is a series of worksheets that provide the nutritional component analysis for various powdered milk replacer products when mixed
with water. The caiculator is in the form of a Microsoft Excel Spreadsheet, so you do need to have a copy of Excel on your computer. When you click
nutrition on the link below to the calculator, your browser will likely begin the download process, or it may bring up the calculator in Excel automaticaily.
Either way, the calculator is easy to use and fairly self-expianatory. If you download the calculator, please check back periodically, as new products
regulations and lots will be added from time to time.
—_—_— The Calculator has newly expanded functionality as described below!
colorado
Aiciiibia 1.) Multiple manufacturers, products, individual lots and ingredients. : A w:w
0 in parts In grama
oublications Previously limited to just a handful of milk replacers produced by one manufacturer, the calculator 1.00
now provides a selection of over 50 products, individual lots and supplemental ingredients. The user 1.00
wildlifeemergency may select up to 6 products or ingredients concurrently from an easy to use drop-down menu when
) evaluating a formula, The detailed Typical Nutritional Analysis is also provided for each of the
Hestii individual products and ingredients. The input may be either in volume (parts) or by weight (in
e grams). Some users prefer to enter the values in grams to alleviate creating inaccurate resulits
because of measurement error.

2.) Allows user to input up to 3 custom products or ingredients.

_ Soiids _ Protein  Fat Carbs _ Calciam Phosphorus

If the calculator does not aiready include a specific product, the user has
the option to input up to three custom products. The user will need to have
certain data about the composition of the product or ingredient (such as %
solids, % protein, etc.) as well as the weight in grams of 1 tablespoon of
the product or ingredient.




Milk replacer calculations

Nutritional Calculator for Powdered Milk Replacer Products
How does this formula compare to mother’'s milk?
Specifically designed to calculate formulas for wild mammals
STEP 3
STEP 2 Choose a species (and research study):
Entor data EITHER into col. A OR col. B- BUT NOT BOTH. Here are the values | |
1.) Enter in column A the ratio of your desired formula mix. for that formula:
2.) Enter in column B the weight of the products being mixed. Formula components
-A- -B- as a % of mother's
STeEP 1 Volume or Weight milk in nature
Choose the products: in parts in grams
Solid #DIV/0! Solid #DIV/0!
Protein #DIV/0! Protein #DIVI0!
Fat #DIV/o! Fat #DIVIO!
Carbs. #DIVio! Carbs. #DIV/0!
ME kcal/cc #DIV/0! ME kcalicc #DIVIO!
Heavy whipping cream AAFDO wrale 2OIV/0!
Ca #DIV/0!
P #DIV/o!
|Water | | | | | Ca:P ratio #DIV/0I Click on the blue cell to select a species and research study.
If your species or.study Is not included in the list, go to the
“Custom Input” tab in this workbook. '
www.Ewildagain.org : : :
Experience has generally shown that when a formula contains. more
v - . i than 75-80% of the solids contained in mother's milk; the formula is
Click on any of the biue cells to select a product or ingredient from the drop-down list (up & down arrows). too rich for the animal o successfully digest, often causing Gl upset.



Milk replacer calculations

=

l
Nutritional Calculator for

Specifically designed to calculat|

STEP 2

Enter data EITHER into col. AOR col. B - E
1.) Enter in column A the ratio of your desit
2.) Enter in column B the weight of the pro¢
STEP 1

Choose the products:

Heavy whipping cream

Water | [

Click on any of the blue cells to select a pr¢

EsbilacO919E
Esbilac0929E
Esbilac1639E
Esbilac1649E
Esbilac2049E
Esbilac2789E
Esbilac3419E
EsbilacAverage2007
EsbilacAverage2008
EsbilacAverage2009
EsbilacAverage2010
EsbilacE0487E
EsbilacH3532E(2013)
EsbilacHG1440E
EsbilacHG2080E
EsbilacHG2182E(2013)
EsbilacHG2790E
EsbilacHY1240EY
EsbilacJ1168E
EsbilacK2409C
EsbilacL2758E
FV20/50 042721(2012)
FV20/50 043282(2013)
FV20/50 42160(2010)
FV20/50 43589(2009)
FV20/50Average(2010)
FV25/30 051391(2012)
FV32/40 010413(2013)
FV32/40 011471(2012)
FV32/40 10243(2009)
FV32/40 13139(2009)
FV32/40Average(2009)
FV40/25 020103(2013)
FV40/25 020261(2012)
FV40/25 021941(2012)
FV40/25 022491(2012)
v

roducts

How does this formula compare to mother's milk?

Solid
Protein
Fat
Carbs.

ME kcalicc

AAFCO keals

Ca
P
Ca:P ratio

Here are the values
for that formula:

#DIvio!
#DIV/O!
#DIVIO!
#DIV/0!

#DIv/0!
#0IVI0|

#DIvio!
#DIV/O!
#DIVIO!

STEP 3
Choose a species (and research study):

Formula components
as a % of mother's

milk in nature
Solid #DIV/O!
Protein #DIV/0!
Fat #DIV/0!
Carbs, #DIVIO!
ME kcallcc #DIVIO!

www.Ewildagain.org

{up & down arows),

Ciick on the biue cell to select a species and research study.
tfmspedesordmdytsnoﬂndudedlnmeﬂsngobme
“Custom Input” tab in this workbook.

Experbnoe!nsgenem!ysbmn&mtwhenafommaoomalnsm
than 75-80% of the solids contained in mother's milk, the formula is
too rich for the animal to successfully digest, often causing G! upset.




Milk replacer calculations

Nutritional Calculator for Powdered Milk Replacer Products
How does this formula compare to mother's milk?
Specifically designed to calculate formulas for wild mammals
STEP 3
STEP 2 Choose a species {and research study):
Enter data EITHER into col. A OR col. B - BUT NOT BOTH. Here are the values I
1.) Enter in column A the ratio of your desired formula mix. for that formula: o
2.) Enter in column B the weight of the products being mixed. Cottontail Jenness&Sloan
-A- «Be Cottontail Oftedal
STEP 1 Volume or Weight Cottontail Average
Choose the products: in parts in grams CustomResearchStudy#1
Soiid #DIvVio! CustomResearchStudy#2
. CustomResearchStudy#3
it it EaGraySquirre! Shaul
Fat #DIV/0I EaCraySquirrel Nixon&Harper
Carbs. #DIV/0! EaCraySquirrel Average
Raccoon Shaul
Opossum Barker
ME kcalicc #DIvio! Opossum Jenness&Sloan
PO, et RedFox Oftedal
SRR P e T
Ca #DIv/o!
P #DIVIO! ‘
Water | { [ | | Ca:P ratio #DIV/0I Ciick on the biue cell to select a species and research study.
Nywrspedeso;study!smﬂndudedmmlst,gomme
"Custom Input" tab In this workbook.
www.Ewildagain.org
Experience has generally shown that when a formula contains more
, v ‘ - than 75-80% of the solids contained in mother's milk, the formula is
Ciick on any of the blue cells to select a product or ingredient from the drop-down list (up & down arrows). too rich for the animai tosuceessﬁxﬂydlges!. often causing Gl upset.



Milk replacer: mixing problems

WildAgain wildlife Rehabilitation, Inc.

» S Download
Wild mammal nutrition resources i, | ERBR) el
elow
Insolubility Issues with Milk Replacer Powders: An Easy Fix @
Click Here

Wiidlife rehabllitators caring for young mammals prepare milk replacement formulas. Most rehabilitators, over the years, have dutifully
followed the mixing instructions indicated on product labeling. Instructions generaily say to add water, gently stir, and the liguid formula is
ready to use. This paper discusses Issues related to these products lack of complete solubility, laboratory tests performed to measure
insolubllity and minor adjustments ta formula preparation that easlly address these Issues.

Powdered milk replacer product tests - March, 2012

Discussion of test results on 8 recent lots of commercial powdered milk replacement products, including Fox Valley (& products), PetAg (1

product), and GNC (1 product). Presents new information on solubllity, mineral levels, adherence to Guaranteed Analysls, physical Click Here

characteristics and iabeling issues, as well as trends. Tests on additional recent lots expected in April, 2012.

Milk Replacer update - January, 2011

This update discusses research an commercial powdered milk replacer products and Issues in wildlife rehabilitation from 2010 though January Click Here Click Here
2011, as well as a few of the oroader Issues about milk repfacers that have prompted a variety of results and opinions. it also reviews an

example of a newly developed 'recipe’ that squirre! rehabllitators have found to be effective during 2010, including possible reasons for its

success and implications for other 'recipes.

Nutrition calculator - newly expanded functionality (May 31, 2013) M

This expanded WitdAgain Nutrition Calculator provides a tool to calculate the nutritional composition and xcal value for milk replacer powders Click here

used by willdlife rehabilitators. The dropdown list allows the user to select from ang compare commonly used milk replacer powders from e Click here
multipie manufactures as well as compose ‘recipes' -- and then compare that information to research studles of the mother's milk for several —(Excel
common species of mammals rehabilizated In North America. The calculator also aliows the user to add other other products or research Updated spreadsheet)
studies for other species that are not on the provided lists. It's user-friendly and easy to use. The Calculator does not suggest or endorse a May 31 , 2013

specific or mix of product(s) for indlvidual species; recipes or amounts of formula to be fed; or specific feeding frequencies. Those decisions




Milk replacer: mixing problems

Solubility Issues with Milk Replacer Powders—

An Easy Fix

ArLAN M. CaAsgy, III AND SHIRLEY ], CASEY
WiLpAGAIN WILDLIFE REHABILITATION, INC.

ZMM 3340® Lot#3028 - @ 30 min. JSNTT¥

i Esbilac@ Lot#0919 - @ 30 min. FoxValIey3240® Lot#10249 - @ 30 min.
Al T i

9

1250F | 1759F | 125°F | 175%F 12SOF
Immediate xmmedlate 2 hour 4 hour Immediate

3
125°F 175°F 125°F 1759F 1259F 175°F
Immediate |‘Immediate Immediate | Inmediate 4 hour 4 hour

175°F
Immediate

: FoxVaneyzoso® Lot#43589 - @ 30 min. H

!ii'fmiil.te rmmadlate




Milk replacer: mixing problems

Solubility Issues with Milk Replacer Powders—
An Easy Fix

A11AN M. CAsEy, 111 AND SHIRLEY ], CASEY
WiLpAGAIN WILDLIFE REHABILITATION, INC.

. Eshilac® Lot#0919 - @ 30 min. EO 1m| Fnt\iallevﬂ?tm Lot#10249 - @ 30 min. I:ZMM 3340@® Lot#3028 - @ 30 mim
A | a1 UPN = wTEm U -'IH.I' IIIII" I . mm
10 10 in - oo 4 4 VY 10

A SIMPLE SOLUTION
’t As demonstrated by the laboratory tests and clearly ¢
8, shown in Table 1, an easy remedial action was devel-
7 oped and tested. Guided by the laboratory test results,
simply using the hotter water temperature, premixing =
| GME( — .-, four hours prior to use, and storing in the refrigerator, ——

= 10 the amount of unwetted powder is reduced by 76 per 10
, cent, on average, between the 23 products/lots tested,

’IIH“III[I!HH"*

IHHI

ico

71

II'F'I”

26

I
o

— = asshown comparing Group 1 and Group 4 in Table 1. L,
%“8 -4 %__ Some products resulted in zero percent unwetted 8
? :IE_ powder using this preparation method. -
%hegj%—_b = =g E_J |_.' ]_? _? _? e |y Hq’ LY
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Management of Geriatric Animals
Cynthia E. Stringfield

INTRODUCTION

With thei i ledge and impk of proper
husbandry and mcdkal care for zoo and aquarium species,
many animals in captivity now live well past their average life
expectancy in the wild. Many facilities may have a number of
animals that are considered geriatric (aged). Animal keepers
should know the longevity data for the species they care for,
so that they know when that species becomes geriatric. They
should also be aware of the accurate age of the individual
animals they are responsible for. Old age itself is not a discase
or diagnosis; however, geriatric animals have special care re-
quirements duc to changes that occur in the body due to aging
and medical conditions that are ly scen, and so they
often require more time and attention than young healthy ani-
mals. Gerontology is the study of aging and geriatrics human
physicians have this formal specialty, but veterinarians do not.
Zoo veterinarians, however, are usually very skilled and ex-
perienced in geratric medicine, due to the high numbers of
geriatric animals they care for, Proper husbandry throughout
an animal’s life can not only extend its life but prevent or
delay some common geriatric diseases. Additionally, the most
ditficult of decisions, euthanasia, must often be made when
assessing quality of life for an animal that has a lermmal dis-
case. Animal keepers that are emotionally and prof Hy
bonded to an animal need to manage the gnel l(un, and :em
of responsibility they feel when an animal dics,

This chapter will provide basic information about geriat-
ric animals and the care they need from their keepers. After
studying this chapter, the reader will understand

« the importance of the keeper knowing the typical lon
gevity of the species and age of the individual animal

« common health concerns of geriatric animals

o the effect of proper hushandry in preventing or
managing common geriatric discases

« the current care req ts of geriatric
200 settings

w2

« nutrition and feeding changes of geriatric animals

« the importance of diagnosis in determining treatment,
palliative care, or cuthanasia for a geriatric animal

« the what, when, who, how, and cthics of cuthanasia of
geriatric animals

o griel
keeper.

for the animal

and help

AGING AND LIFE SPAN

When evaluating an animal's life span, resources should
include species-specific books and articles, and studbook
or husbandry managers. Species-specific longevity data is
available in many cases (Weigl 2004). Information cxists on
the internet, but it must be scrutinized carefully and its ori-
gin must be determined. Often differing information or age
ranges will be found. For some species, information about life
span in the wild and/or in captivity may not be well known.
Itis important to realize the differences between life span in
the wild, life span in captivity, and longevity records. Depend-
ing on the species, animals may typically live cither

or shorter lives in captivity; however, in modern facilities
with proper animal management (husbandry), nutrition, and
veterinary care, the majority of species live longer (and may
breed longer) in captivity. For example, camels used to be
considered old in their late teens, but now they frequently live
past the age of thirty. A lonpﬂ'i!y record refers to the age of
the oldest individual of a species ever documented. For ex-
ample, the Guinness world record (Guinness Workd Records
2009) for the oldest human is a French woman who died at
122 years of age; however, the United Nations reports that the
average life expectancy for a woman in France is 84 In the
United States it is 81 for women and 76 for men. In Swaziland
itis 32. Animal managers and keepers may unrcalistically
expect their animals 1o reach the same age as the “record
holder” but it is important to be realistic about an indvidual’s
life span. It will vary between individuals and can be heavily
influenced by environmental factors.
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Au Introduction to the
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NUTRITION AND FEEDING CONSIDERATIONS

As animals age, they may need modifications to their daily ra-
tions due to decreased metabolism and/or decreased activity.
Depending on the species, they may benefit from changes in
the composition of their diet based on recommendations by
veterinarians and zoo nutritionists. For an animal with a cer-
tain disease, prescription diets may be used. Prescription diets
made for dogs and cats may be used in similar nondomestic
patients. These diets must be prescribed by a veterinarian, just
as medication is. Also, the diets can be specially formulated
by animal nutritionists to provide the proper nutrients that
geriatric animals require. Dietary supplements (or nutraceuti-
cals) can also assist in the treatment of many chronic diseases.
One example is the previously mentioned use of nutraceutical
chondroprotectives for arthritis (Stringfield 1999). Finally,
diets may need to be presented differently for animals with
chronic disease. Some adjustments might include the soften-
ing of hard food for an animal with missing teeth, addition of
extra water for an animal in CRF, improvement of flavor to
encourage an animal to eat, and so on. For example, a geriatric
fox in chronic renal failure that has lost molars due to pre-
vious tooth disease may benefit from having its prescription
dog chow soaked or ground up, or may be switched to the
canned version of the diet. Sometimes, as animals in decline
become picky eaters, keepers may be challenged to provide
diet items they will eat while still maintaining a balanced
diet for them.
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European Association of Zoo- and Wildlife Veterinarians (EAZWV)
5" scientific meeting, May 19 - 23 - 2004, Ebeltoft. Denmark.

DIETARY AND VETERINARY MANAGEMENT OF A LINGUAL ABSCESS IN A
GERIATRIC CAPTIVE BLACK RHINO (Diceros bicornis)
WITH IRON STORAGE DISEASE

J-M. HATT', C. WENKER?, J. CASTELL® and M. CLAUSS?
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e fypical sign: loss of condition
— monitoring




Condition monitoring

Body Condition Index Scores

g Diagnostic characters pertaining to scores in
photographic scale.

1 All ribs (shoulder to pelvis) visible,  some ribs prominent (spaces in between sunken in)
3 Some ribs visible (spaces in between not sunken in), shoulder and pelvic girdles
rominent
5 ibs not visible, shoulder and pelvic girdles visible
7 Backbone visible as a ndge, shoulder and pelvic girdles not visible
9 Back rounded. thick rolls of fat under neck

If it 1s difficult to decide between two points on the scale, as the scale is composed of odd numbers.
the score represented by the intervening even number is assigned.
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e fypical sign: loss of condition
— monitoring

e TOOTh wear - adjust physical form of diet
(roughage/pellets; whole prey/minced meat)

e reduced digestive ObI|ITy OdJUST energy
confent (‘concentrates’) mesmmy L |




Geriatric 1ssues

e fypical sign: loss of condition
— monitoring

e TOOTh wear - adjust physical form of diet
(roughage/pellets; whole prey/minced meat)

* reduced digesfive Gbili’ry — adjust energy
content ( conce’rro’res )

--------
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e Nuftrition software




FAUNA

Zoo Diet Management Software
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e Next zoo nuftrition conference




European Zoo Nuftrition
Conference

Feeding zoo animals
for health, welfare and conservation

22-25 January 2015
Burgers /00, The Netherlands

www.eqaza.net




