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Testing stratification by ultrasound - moose

from Tschuor & Clauss (2008)



























XIL—The First Steps towards the Domestication of Animals.
By Francis Garron, F.R.S.

No animal is fitted for domestication un-
less 1t fulfils certain stringent conditions, which I will endeavour
to state and to discuss. My conclusion is, that all domesticable ani-
mals of any note, have long ago fallen under the yoke of man. In
short, that the animal creation has been pretty thoroughly, though

half unconsciously, explored, by the every-day habits of rude races
and simple civilisations.






Attempts to ‘domesticate’ moose

« ‘Attempts to domesticate the moose
have all failed’

Peterson (1950)
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e Fondness for man J
* Desire for comfort 4
e Usefulness for man ?

* Breeding freely 2

e Hardiness x

e Easy to tend x
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Husbandry success

 Measured as average lifespan in relation to
maximum lifespan (humans: 80/120 = 0.67)













Attempts to ‘domesticate’ moose

« ‘Aftempts to domesticate the moose
have all failed [...] In most cases the
captive animals tend to develop gastric
disorders because of the difficulty of
providing foods equivalent to those they
feed on in the wild.’

Peterson (1950)
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Occurence of digestive tract diseases
among different feeding types of zoo
ruminants in one survey

Grazer

Data from Kiupel (1988)



Occurence of acidotic changes of
ruminal mucosa among different feeding
types of zoo ruminants in one survey

Grazer 13 23
Mixed feeder 30 27

Data from Marholdt (1991)



Rumen mucosa of moose

Finnish capfive
Maoaose Moaose
(Whipsnade
L00)

from Hofmann & Nygren
(1992)



The so-called “concentrate
selectors” seem to suffer from the
ingestion of too much
concentrates!




Ad libitum intake of grass hay in different captive
wild ruminant species
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from Foose (1982)



The so-called “concentrate
selectors” seem to suffer from the
ingestion of too much
concentrates!

Or too little hay.



Reports of problems with/ refusal of hay
ingestion in browsing/intermediate
ruminants

Giraffe Fox (1938), Gradwell (1976), Kloeppel (1976), Altlmann (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 deerDissen (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)









Pellets for Browsers

Declared Crude Fiber Content of Select
Herbivore Feeds from Catalogs of Two
Commercial Suppliers*

Crude Fiber NDF+t
(% Dry (% Dry
Diet Name Matter) Matter)
Herbivore 16-ADF' 16.7 32.2
Herbivore 25-ADF! 25.6 43.4
Browser breeder’ 27.8 43.6
Browser maintenance' 31.1 48.1
Moose maintenance' 35.6 54.8
Grazer? 11.2
Browser breeder? 18.6
Browser maintenance’ 21.4
Moose? 24.0

R S e R S S G e L A e M e o b e AT Ao L ST i
*Note that fiber levels do not reflect differences in “fiber require-
ments” between target species, but that fiber content increases with
the recognized target species’ reluctance to accept grass or alfalfa
(lucerne) hay forage.

TNeutral detergent fiber, a measure of cell wall (fiber) content.

"Mazuri (PMI, St Louis, Mo USA). _
’Mazuri (SDS, Essex, UK). Clauss & Dierenfeld (2008)



The stratification of rumen
contents

gas layer

“fibre mat”: large

, particles of low

P A g densit
— [T Y

~—\
\) 7z
longish, fibre-

like particles

——— liquid layer

\
grass small

particles of
high density



The stratification of rumen
contents

gas layer

_— T

“fibre mat”: large
particles oflow —
density

—— liquid layer

T~ small particles of high density /



Stratification of rumen contents: ‘cattle-type’

from Clauss et al. (2010)



Rumen of addax -
a grazer

et al. (2009)



Stratification of rumen contents

from Clauss et al. (2010)



Testing stratification by ultrasound - cattle

from Tschuor & Clauss (2008)
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No stratification of rumen contents: ‘moose-type’

from Clauss et al. (2010)



Stratification of rumen contents

from Clauss et al. (2010)



Testing stratification by ultrasound - moose

from Tschuor & Clauss (2008)
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Mesowear Scoring

from Kaiser et al. (2009)



Tooth wear in captive ruminants

Less abrasion
than in the wild

More abrasion
than in the wild

from Kaiser et al. (2009)



Diets in captivity are abrasive

Food item n AlIA (%DM) Source
mean range

Temperate browse 1 0.0 - 1
6 0.2 0.0-0.4 2
Lucerne (alfalfa) hay 1 0.2 - 3
1 0.2 - 1
9 0.3 0.0-0.7 2
Lucerne meal pellet 1 0.5 - 2
Grass hay 13 2.0 0.3-5.1 2
Fresh grass 2 2.0 1.8-2.2 2
Green meal pellet 1 6.4 - 2
Pelleted compound feed 2 0.9 0.2-1.5 3
3 0.8 0.7-1.0 1
24 1.5 0.5-3.1 2

(1=Clauss et al. 2001; 2=Castell 2005; 3=Baer et al. 1985)
























How do you know you feed enough browse?

One hour after feeding:

000" .... :.




























Feeding moose

* The logistical challenge to provide moose
continuously with the food most suitable
for them - browse - is a major limiting
factor in moose husbandry.

* Intensive moose farming in Russia only
works with a system in which moose
roam freely in the woods surrounding the
farms (and are ‘bound’ to the farm by
supplemental feeding and ...)




What we do with moose

‘Imprinting’: Phase-sensitive learning (learning occurring at
a particular age or a particular life stage) that is rapid and
apparently independent of the consequences of behaviour.

“Taming’: Process by which a wild animal is subdued into
adapting and submitting to human control.

‘Domestication’: Process whereby a population of animals or
plants, through a process of selective breeding, becomes
accustomed to human provision and control. In the
Convention on Biological Diversity a domesticated species
is defined as a 'species in which the evolutionary process
has been influenced by humans to meet their needs'.
Therefore, a defining characteristic of domestication is
artificial selection by humans with an effect on the species’
genetic makeup.








































What we do with moose

(due to the logistical challenge of food supply)

* "Taming by imprinting’: moose remain
attached to humans

* Mating during forest roaming with free-
ranging males

 Little active selection



What we do with moose

(due to the logistical challenge of food supply)

* "Taming by imprinting’: moose remain
attached to humans

* Mating during forest roaming with free-
ranging males

 Little active selection
no domestication









Thanks to

Prof. Dr. Reino Hofmann

Andreas Peemoller

Kostroma Moose Farm

(http://lwww.moosefarm.newmail.ru/index.htm)







