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‘publish or perish !’

Career steps
Clauss M (1998) Feeding Giraffe (Giraffa camelopardalis). MSc Thesis, Zoological
Society of London/Royal Veterinary College (copy available on request) Qualification
thesis
Clauss M, Suedmeyer WK, Flach EJ (1999) Susceptibility to cold in captive giraffe
(Giraffa camelopardalis). Proceedings of the American Association of Zoo Veterinarians,
183-186 Conference contribution
Clauss M, Lechner-Doll M, Flach EJ, Tack C, Hatt JM (2001) The comparative use of
four marker systems for the estimation of digestibility, and low food intake, in a group
of captive giraffe (Giraffa camelopardalis). Zoo Biology 20: 315-329 Journal article

Influencing the world
Clauss M (1998) Feeding Giraffe (Giraffa camelopardalis). MSc Thesis, Zoological
Society of London/Royal Veterinary College (copy available on request) Qualification
thesis
Clauss M, Suedmeyer WK, Flach EJ (1999) Susceptibility to cold in captive giraffe
(Giraffa camelopardalis). Proceedings of the American Association of Zoo Veterinarians,
183-186 Conference contribution
Clauss M, Lechner-Doll M, Flach EJ, Tack C, Hatt JM (2001) The comparative use of
four marker systems for the estimation of digestibility, and low food intake, in a group
of captive giraffe (Giraffa camelopardalis). Zoo Biology 20: 315-329 Journal article
Hummel J, Clauss M (2006) Feeding. In: EAZA husbandry and management
guidelines for Giraffa camelopardalis. Burger’s Zoo, Arnhem, pp. 29-61
Husbandry guidelines
Clauss M, Dierenfeld E (2008) The nutrition of browsers. In: Fowler ME, Miller RE (eds)
Zoo and wild animal medicine. Current therapy 6. Saunders Elsevier, St. Louis, pp.
444-454 Book chapter

Influencing the world

Why publish ?
•!Selfish reasons I

•!Publications are a prerogative for many career steps (PhD,
Diplomate, Certified specialist) and very generally for a career in
academia (but not necessarily for cool jobs)
•!Publications are a cornerstone of evaluations and of the
reputation of a scientist or an institution; publications are
therefore important for your own reputation, and you can make
others your friends by publishing with/for them

•!Public reasons

•!Most researchers are paid for by public funds. Not publishing your
findings is like taking the cash without delivering in return.
•!It may be important for a nation / the human race that a certain
proportion of the population generates new knowledge and
saves it in an accessible way

•!Selfish reasons II

•!be known (and remembered) ... be famous ... be human

‘Cathedrals of knowledge’

Referencing

you absorb
important
names
while
reading

you absorb
nothing

you can
easily
check for
missing
citations or
excessive
selfcitation

checks are
extremely
tedious

The Citation
Clauss M (1998) Feeding Giraffe (Giraffa camelopardalis).
MSc Thesis, Zoological Society of London/Royal Veterinary
College (copy available on request)
Clauss M, Suedmeyer WK, Flach EJ (1999) Susceptibility to
cold in captive giraffe (Giraffa camelopardalis).
Proceedings of the American Association of Zoo
Veterinarians, 183-186
Clauss M, Lechner-Doll M, Flach EJ, Tack C, Hatt JM (2001)
The comparative use of four marker systems for the
estimation of digestibility, and low food intake, in a group
of captive giraffe (Giraffa camelopardalis). Zoo Biology 20:
315-329

The Reference List
The state of your reference list reflects your state of
mind.
is it chaotic or well-ordered and consistent?
Clauss M, Hummel J (2005) The digestive
performance of mammalian herbivores: why
big may not be that much better. Mammal
Review 35:174-187
Clauss M, Steuer P, Erlinghagen-Lückerath K,
Kaandorp J, Fritz J, Südekum K-H, Hummel J
(2015) Faecal particle size: Digestive physiology
meets herbivore diversity. Comparative
Biochemistry and Physiology A 179,182-191.
HUMMEL, J., CLAUSS, M., ZIMMERMANN, W.,
JOHANSON, K., NORGAARD, C. & PFEFFER, E.
2005: Fluid and Particle Retention in Captive
Okapi (Okapia johnstoni). Comp. Biochem.
Physiol. A 140, 436-44.
Hummel, J.; Suedekum, K. H.; Streich, W.J.; Clauss,
M. 2006. Forage fermentation patterns and their
implications for herbivore ingesta retention
times. Functional Ecology 20(4), 989-1002.
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Review 35: 174-187
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Biochemistry and Physiology A 179: 182-191
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The Citation
Giraffes in zoos often die from malnutrition (Clauss et
al. 2001).
According to Clauss et al. (2001), giraffes in zoos
often die from malnutrition.
Clauss et al. (2001) showed that some zoo giraffes
consume amounts of food lower than expected
based on extrapolations from other herbivores and
from free-ranging giraffes, and speculated that this
might be a cause for low body reserves and death
associated with depleted adipose tissue stores often
observed in this species in captivity.

The Citation

The basal metabolic rate of sauropod dinosaurs
changed during ontogeny (Sander & Clauss 2008).
It has been speculated that the basal metabolic rate
of sauropod dinosaurs might have changed during
ontogeny (Sander & Clauss 2008).

The Citation
Browsing ruminants have only protozoa of the
subfamily Entodiniinae in their rumen (Clauss &
Lechner-Doll 2001).
Entodiniinae are mostly the only protozoa subfamily
that is found in the rumen of browsing ruminants
(reviewed by Clauss & Lechner-Doll 2001).

?

The Citation

Although it has been repeatedly suggested that a
change in the processing protocols at rendering
plants was responsible for the onset of the British BSE
epidemic (e.g. Dahms 1997), the original source
usually cited for this claim (Wilesmith et al. 1991)
does not substantiate it.

How do you know what you read is true?

Check the sources!

Frustration I: it is all about humans
•! What else would it be about?

•!‘if you are still looking for a miracle you better be one’

Frustration II: they all just cook with water
•! What else would you expect people to cook with in the first
place?

Frustration III: How can I, a student/ a beginner, know
when to trust a scientific text ?
•! Being in this uncertainty is a normal human condition
•! Think of:
-!having your car repaired
-!having your appendix removed by a human surgeon
-!have your bank consultant screen your options to get a
bank loan
-!have a wedding gown made by a tailor
-!falling in love and wondering whether that feeling is
reciprocated
•!Why should SCIENCE be the one thing that you can do
without a lot of effort and uncertainty?

Learning process
facts, concepts,
policies, practice

(scientific work:)
how to produce
facts, concepts,
policies, recipies

how to be happy

(graduation)

(postgrad education)

(?)

How new knowledge is
generated

How new knowledge is generated
Experience and knowledge in a topic
(new) idea
Literature research
Formulation of a question/hypothesis
Design a study
Apply for funding
Evaluation of the application by “peers”
Do the study: finances, material
personnel
create starting conditions
experimental stage: generation of samples
lab stage: analysis of samples
computer stage: data evaluation (graphics, statistics)

How new knowledge is made public
Present at a conference:
secure funding for conference
Write an “Abstract”
Submit
Evaluation by conference committee (peers)
Design a presentation (Power-Point)
Present (oral/poster) at conference
others perceive the presentation/ read the abstract
Produce a manuscript
cooperation with co-authors
internal corrections (e.g. by boss, supervisor)
Choice of a publication outlet
Submission of manuscript
Evaluation by peers
Discussion
Revision of manuscript
Media appearance
Manuscript is accepted
Repetition
Correction of page proofs
Manuscript is printed
Inclusion into
Others read the manuscript
->
Textbooks

How scientists are
evaluated ...

‘Impact Factor’
IF = mathematical parameter (calculated!)
The average number of times a publication of the
journal in question is cited in the first two years
following the publication year (i.e. today’s IF
refers to publications three years old).
The more prestigious a journal = the more it is
read = the more its articles are cited = the more
prestigious it is

Impact Factors

2006 - 2018

CA-A Cancer Journal for Clinicians

50

187

Science

31

37

Nature

29

40

The Veterinary Record

1.06

1.74

Journal of Zoo and Wildlife Medicine

0.36

0.59

Schweizer Archiv für Tierheilkunde

0.32

0.59

‘h-Factor’
HF = mathematical parameter (calculated!)
The number of publications of a researcher which
have been cited as least as often as this number.
Example: 7 publications, one is cited 5 times, one
is cited 2 times, the other ones are cited once or
not at all => HF=2
HF of Noble Price winners 30-70
HF should increase with age and has to be
corrected for age if different people are compared.
Note that the HF can never go down even if you
don’t work any more.

How is academic work evaluated ?

How is academic work evaluated ?

How is academic work evaluated ?
By any kind of success in the “peer-review-process”,
- successful grant applications
- “peer-reviewed” publications and their
citations
(- awards)
Indirect measures such as successful application for a
job position, editorship for a journal, writing a book,
producing highly qualified students ...

How is academic work evaluated ?
The number of peer-reviewed pubications (as such or in
combination with a weighting for impact factor or h-factor) is
currently the most important evaluation criterium in
academia.
Acquiring grant money is the second most important
criterium – or the most important one in some places!
Other potential criteria revolve around media presence or the
influence on ‘policy making’.
This is something one has to know, even if one need not
welcome it.

... and what really
counts

Scientific debate

But what does really count ?
Do others read, use, build on, deal with your
publications?
Do you have a vision, or do you ‘just’ work on
some tiny detail?

The scope of your story

Conceptualizing science: two types
storytellers
historians of all scales: history of
mankind, all life, the universe
explainers of all scales:
function of atoms, concepts,
organs, organisms, ecosystems,
the universe

engineers
applied sciences
& preparing basic research
patents, solutions, products,
procedures
medicine, pharmacists,
engineers, architects,
agriculturists, lawyers

funding (and justification)
for this ...
... by claiming this

Conceptualizing science: two types
storytellers
historians of all scales: history of
mankind, all life, the universe
explainers of all scales:
function of atoms, concepts,
organs, organisms,
ecosystems, the universe

engineers
applied sciences
& preparing basic research
patents, solutions, products,
procedures
medicine, pharmacists,
engineers, architects,
agriculturists, lawyers

this is not a distinction between humanities/arts and natural sciences

Stories

Stories

Stories of different scope
Natural sciences
The rodents of the southern
Kalahari
Diversification of desert rodents:
mechanisms and contingencies

Humanities/Arts
The relationships of the Vatican to
Poland during WW2
Fundamentals of christian
catechism

Diversification of desert mammals

Human religiosity

Mammalian diversification

Human universals

Principles of diversification: a
comparison of plants and animals
From higgs-bosons to black holes:
the construction of everything

Humanities/arts cannot compete in the
scope-of-the-story race.

Storytellers: competing for scope

The greatest story ever told

The greatest story ever told

The greatest story ever told

Why does the depth of the
reticular honeycomb pattern
vary among different ruminant
species?

from Hofmann (1969 & 1973)

Why did dinosaurs die out?

But what does really count ?
Do others read, use, build on, deal with your
publications?
Do you have a vision, or do you ‘just’ work on
some tiny detail?
Do you do research in an elegant, cool, beautiful,
simple way?

Elegance

Non-convincing interpretations

Basing a story on data

Un-intuitive concepts

Basing a story on concept

Excessive complexity

Storytelling

Elegant visuals

Elegant hypothesis testing

An old question:

Do larger herbivores ingest
lower-quality diets,
and are they physiologically
equipped for a
‘better’ digestion of such diets?

Hypothesis building

from Steuer et al. (2014)

Larger size endows higher digestive
efficiency ...

from Steuer et al. (2014)

... or body size has no effect on digestibility

from Steuer et al. (2014)

Body size does not affect diet selection ...

from Steuer et al. (2014)

... or larger animals eat lower quality diets

from Steuer et al. (2014)

MFN (%OM)

MFN (%OM)

MFN (%OM)

MFN (%OM)

... or larger animals eat lower quality diets

from Steuer et al. (2014)

MFN (%OM)
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MFN (%OM)

MFN (%OM)

... or larger animals eat lower quality diets

from Steuer et al. (2014)

MFN (%OM)

MFN (%OM)

MFN (%OM)

MFN (%OM)

... or larger animals eat lower quality diets

from Steuer et al. (2014)

But what does really count ?
Do others read, use, build on, deal with your
publications?
Do you have a vision, or do you ‘just’ work on
some tiny detail?
Do you do research in an elegant, cool, beautiful,
simple way?
Do those who learnt from you think and speak
highly of you? Do you have a reputation of
integrity?

Integrity

Integrity
authorship

Authorship

Authorship

Authorship

Authorship

Authorship

Authorship

Authorship

Authorship

Authorship sequence
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D. Edmunds,64 J. Ellison,47 V. D. Elvira,49 Y. Enari,76 S. Eno,60 P. Ermolov,38,kk M. Escalier,15 H. Evans,53
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Instituto de Fı́sica Teórica, Universidade Estadual Paulista, São Paulo, Brazil
6
University of Alberta, Edmonton, Alberta, Canada;
Simon Fraser University, Burnaby, British Columbia, Canada;
York University, Toronto, Ontario, Canada
and McGill University, Montreal, Quebec, Canada
7
University of Science and Technology of China, Hefei, People’s Republic of China
8
Universidad de los Andes, Bogotá, Colombia
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Introduction
Sportive lemurs (genus Lepilemur) are medium-sized, mostly
folivorous, forest-dwelling, mostly nocturnal primates, confined, like
the rest of the infraorder Lemuriformis, to Madagascar [1,2]. They are
placed by most recent authors in the monotypic family Lepilemuridae
[3,4]. As a genus, the sportive lemurs are widely distributed, in discrete
populations, in low- and mid-altitude evergreen and deciduous forests
of Madagascar [5-8]. The diversity of the genus has only recently been
fully appreciated [4]. Until the 1970’s all populations were included in
two or one species. Between 1977 and the 1990’s seven species were
recognised. Groves [3] recognised eight species. Recent genetic and
cytogenetic studies have identified 26 species, with more likely to be
discovered [4]. The cryptic character of the now-recognised species,
the long ignorance of their identity and the fact that many of them
have only been characterised through genetic analyses mean that
very few eco-ethological data can be specifically attributed to most
of them. Thus, by 2013, data on behaviour and ecology were only
available for six of the 26 species [4]. The genus is very homogenous;
species are morphologically similar and are not sexually dimorphic.
The reproductive cycle of individual species and the social behaviour
of individuals are poorly known but some sportive lemurs, at least,
show a seasonal reproductive cycle and individuals appear to be mostly
solitary [5,8-11].
Concern for the conservation status of sportive lemurs had long
been expressed, in spite of their supposed large range and occasional
local abundance, because of fragmented distribution and severe
threats to many isolated populations, risk factors which increase with
the current intensification of deforestation and habitat degradation
[12-14]. The new understanding of the diversity of the genus has
!""#$%&'()*
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considerably increased this concern as most species are now known to
have very small, shrinking and fragmenting ranges and, probably for
some of them, small total populations [4]. A 2012 assessment evaluates
5 species as critically endangered, 17 as endangered, 4 as vulnerable.
Effective conservation actions are thus urgently needed to preserve
viable populations of each species. To define and guide these actions, a
minimum understanding of the limits of the area of distribution, of the
habitat requirements, of the behaviour and population size of the target
species are required.
Our fieldwork addresses one of the least-known, endangered,
species, Lepilemur mittermeieri. L. mittermeieri was described from
the Ampasindava peninsula on the basis of tissue samples from three
specimens for which karyotype and mitochondrial cytochrome b DNA
sequences were obtained [1]. At the time of description no indication
of presence of the taxon outside of the type locality was known. No
morphological description, and no eco-ethological data accompany the
description. Mittermeir et al. [6] provided somewhat more information
on Lepilemur mittermeieri. They suggested that the species was limited
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Introduction
Sportive lemurs (genus Lepilemur) are medium-sized, mostly
folivorous, forest-dwelling, mostly nocturnal primates, confined, like
the rest of the infraorder Lemuriformis, to Madagascar [1,2]. They are
placed by most recent authors in the monotypic family Lepilemuridae
[3,4]. As a genus, the sportive lemurs are widely distributed, in discrete
populations, in low- and mid-altitude evergreen and deciduous forests
of Madagascar [5-8]. The diversity of the genus has only recently been
fully appreciated [4]. Until the 1970’s all populations were included in
two or one species. Between 1977 and the 1990’s seven species were
recognised. Groves [3] recognised eight species. Recent genetic and
cytogenetic studies have identified 26 species, with more likely to be
discovered [4]. The cryptic character of the now-recognised species,
the long ignorance of their identity and the fact that many of them
have only been characterised through genetic analyses mean that
very few eco-ethological data can be specifically attributed to most
of them. Thus, by 2013, data on behaviour and ecology were only
available for six of the 26 species [4]. The genus is very homogenous;
species are morphologically similar and are not sexually dimorphic.
The reproductive cycle of individual species and the social behaviour
of individuals are poorly known but some sportive lemurs, at least,
show a seasonal reproductive cycle and individuals appear to be mostly
solitary [5,8-11].
Concern for the conservation status of sportive lemurs had long
been expressed, in spite of their supposed large range and occasional
local abundance, because of fragmented distribution and severe
threats to many isolated populations, risk factors which increase with
the current intensification of deforestation and habitat degradation
[12-14]. The new understanding of the diversity of the genus has
!""#$%&'()*
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considerably increased this concern as
most species are now known to
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to evaluate absolute densities. The latter suggested a density of 1.9 animals/ha, a result that must, however, be taken with caution.

Our fieldwork
eldwork addresses one of the least-known, endangered,
species, Lepilemur mittermeieri. L. mittermeieri was described from
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specimens for which karyotype and mitochondrial cytochrome b DNA
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trait over and over again by coding its many different
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phylogeny reconstructions
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Particle retention in the forestomach of a browsing
ruminant, the roe deer Capreolus capreolus
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Physical characteristics of rumen contents in two small ruminants of
different feeding type, the mouflon (Ovis ammon musimon) and the roe
deer (Capreolus capreolus)
Marcus Claussa,!, Julia Fritzb, Dorothee Bayera, Jürgen Hummelc, W. Jürgen Streichd,
Karl-Heinz Südekumc, Jean-Michel Hatta
a

Clinic for Zoo Animals, Exotic Pets and Wildlife, Vetsuisse Faculty, University of Zurich, Winterthurerstr. 260,
CH-8057 Zurich, Switzerland
Institute of Animal Physiology, Physiological Chemistry and Animal Nutrition, University of Munich, Veterinärstr. 13,
D-80539 Munich, Germany
c
Institute of Animal Science, University of Bonn, Endenicher Allee 15, D-53115 Bonn, Germany
d
Leibniz Institute for Zoo and Wildlife Research, Alfred-Kowalke-Str. 17, D-10315 Berlin, Germany
b

A combination of a flotation/sedimentation experiment and sieve analysis for the
reticulorumen (RR) contents of roe deer Capreolus capreolus Linnaeus, 1758, a browsing
ruminant, showed that there was no correlation between particle size and particle
density. Large particles were present in both the sedimented and the buoyant fraction,
which is in accord with the reported absence of stratification of RR contents in
browsing ruminants. Comparative sieve analysis of roe deer RR and caecal/rectal
material demonstrated that there must be some selective particle retention in the
browsing ruminant as well, as a certain fraction of large particles in RR contents does
not occur in the caecal/rectal material. These results lead to the explanatory dilemma
that, while selective particle retention is observed, it cannot be due to the mechanisms
known to work in grazing ruminants.
Institute of Zoo Biology and Wildlife Research Berlin (IZW), Alfred-Kowalke-Str. 17,
10315 Berlin, Germany
Key words: Capreolus capreolus, forestomach, digestive physiology, retention mechanism
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Introduction
The mechanism of selective particle retention in the reticulorumen (RR) of
grazing ruminants and the resulting delay of particle passage from the RR are well
understood (Lechner-Doll et al. 1991). The functional density of the particles ñ a
function of, amongst others, their size ñ and their physical entrapment in the
fibrous raft are responsible for their delayed outflow from the RR, a mechanism for
which the stratification of rumen contents is prerogative. The RR contents of
browsing ruminants, or concentrate selectors, are generally a homogenous, unstratified, frothy mass (Hofmann 1972, Nygren and Hofmann 1990, Renecker and
Hudson 1990). The selective retention of particles in the RR of browsing ruminants
has been shown to be far less prominent than in grazing ruminants (Hubbert 1987,
Renecker and Hudson 1990, Clauss et al. 1998), and a causative link between the
* Present address: The Institute of Animal Physiology, Physiological Chemistry and Animal Nutrition,
Veterinaerstr. 13, D-80539 Muenchen, clauss@tiph.vetmed.uni-muenchen.de
[103]
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Abstract
In domestic ruminants, the stratification of forestomach contents – the results of flotation and sedimentation
processes – is an important prerequisite for the selective particle retention in this organ. A series of anatomical and
physiological measurements suggests that the degree of this stratification varies between browsing and grazing wild
ruminants. We investigated the forestomach contents of free-ranging mouflon and roe deer shot during regular hunting
procedures. There was no difference between the species in the degree by which forestomach ingesta separated
according to size due to buoyancy characteristics in vitro. However, forestomach fluid of roe deer was more viscous
than that of mouflon, and no difference in moisture content was evident between the dorsal and the ventral rumen in
roe deer, in contrast to mouflon. Hence, the forestomach milieu in roe deer appears less favourable for gas or particle
separation due to buoyancy characteristics. These findings are in accord with notable differences in forestomach
papillation between the two species. In roe deer, particle separation is most likely restricted to the reticulum, whereas in
mouflon, the whole rumen may pre-sort particles to a higher degree. The results suggest that differences in forestomach
physiology may occur across ruminant species.
r 2008 Elsevier GmbH. All rights reserved.
Keywords: Grazer; Browser; Feeding type; Stratification; Digestive physiology

Introduction
In domestic ruminants, the stratification of the ingesta
in the reticulorumen (RR) represents an important,
!Corresponding author.

E-mail address: mclauss@vetclinics.uzh.ch (M. Clauss).
0944-2006/$ - see front matter r 2008 Elsevier GmbH. All rights reserved.
doi:10.1016/j.zool.2008.08.001

acknowledged mechanism contributing to the selective
retention of particles in the rumen and, hence, to the
high digestive efficiency in this organ (Lechner-Doll
et al., 1991). This stratification is characterised by a dorsal
gas dome, a ‘‘fibre mat’’ of particulate matter floating on a
fluid phase, in which, at the very bottom, very dense, small
particles form a ‘‘sludge’’ layer (Grau, 1955; Capote and

ARTICLE IN PRESS
FRAGMENTA THERIOLOGICA

Acta Theriologica 46 (1): 103ñ 107, 2001.

ZOOLOGY

PL ISSN 0001ñ 7051

Zoology 112 (2009) 195–205
www.elsevier.de/zool

Particle retention in the forestomach of a browsing
ruminant, the roe deer Capreolus capreolus
Marcus CLAUSS*, Matthias LECHNER-DOLL, Anke BEHREND, Karin LASON,
Denise LANG and Wolf J. STREICH

Clauss M., Lechner-Doll M., Behrend A., Lason K., Lang D. and Streich W. J. 2001.
Particle retention in the forestomach of a browsing ruminant, the roe deer Capreolus
capreolus. Acta Theriologica 46: 103ñ 107.
A combination of a flotation/sedimentation experiment and sieve analysis for the
reticulorumen (RR) contents of roe deer Capreolus capreolus Linnaeus, 1758, a browsing
ruminant, showed that there was no correlation between particle size and particle
density. Large particles were present in both the sedimented and the buoyant fraction,
which is in accord with the reported absence of stratification of RR contents in
browsing ruminants. Comparative sieve analysis of roe deer RR and caecal/rectal
material demonstrated that there must be some selective particle retention in the
browsing ruminant as well, as a certain fraction of large particles in RR contents does
not occur in the caecal/rectal material. These results lead to the explanatory dilemma
that, while selective particle retention is observed, it cannot be due to the mechanisms
known to work in grazing ruminants.
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Introduction
The mechanism of selective particle retention in the reticulorumen (RR) of
grazing ruminants and the resulting delay of particle passage from the RR are well
understood (Lechner-Doll et al. 1991). The functional density of the particles ñ a
function of, amongst others, their size ñ and their physical entrapment in the
fibrous raft are responsible for their delayed outflow from the RR, a mechanism for
which the stratification of rumen contents is prerogative. The RR contents of
browsing ruminants, or concentrate selectors, are generally a homogenous, unstratified, frothy mass (Hofmann 1972, Nygren and Hofmann 1990, Renecker and
Hudson 1990). The selective retention of particles in the RR of browsing ruminants
has been shown to be far less prominent than in grazing ruminants (Hubbert 1987,
Renecker and Hudson 1990, Clauss et al. 1998), and a causative link between the
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Abstract
In domestic ruminants, the stratification of forestomach contents – the results of flotation and sedimentation
processes – is an important prerequisite for the selective particle retention in this organ. A series of anatomical and
physiological measurements suggests that the degree of this stratification varies between browsing and grazing wild
ruminants. We investigated the forestomach contents of free-ranging mouflon and roe deer shot during regular hunting
procedures. There was no difference between the species in the degree by which forestomach ingesta separated
according to size due to buoyancy characteristics in vitro.. However, forestomach fluid of roe deer was more viscous
than that of mouflon, and no difference in moisture content was evident between the dorsal and the ventral rumen in
roe deer, in contrast to mouflon. Hence, the forestomach milieu in roe deer appears less favourable for gas or particle
separation due to buoyancy characteristics. These findings are in accord with notable differences in forestomach
papillation between the two species. In roe deer, particle separation is most likely restricted to the reticulum, whereas in
mouflon, the whole rumen may pre-sort particles to a higher degree. The results suggest that differences in forestomach
physiology may occur across ruminant species.
r 2008 Elsevier GmbH. All rights reserved.
Keywords: Grazer; Browser; Feeding type; Stratification; Digestive physiology

Introduction
In domestic ruminants, the stratification of the ingesta
in the reticulorumen (RR) represents an important,
!Corresponding author.

E-mail address: mclauss@vetclinics.uzh.ch (M. Clauss).
0944-2006/$ - see front matter r 2008 Elsevier GmbH. All rights reserved.
doi:10.1016/j.zool.2008.08.001

acknowledged mechanism contributing to the selective
retention of particles in the rumen and, hence, to the
high digestive efficiency in this organ (Lechner-Doll
Lechner-Doll
). This stratification is characterised by a dorsal
et al., 1991).
gas dome, a ‘‘fibre mat’’ of particulate matter floating on a
fluid phase, in which, at the very bottom, very dense, small
particles form a ‘‘sludge’’ layer (Grau, 1955; Capote and

Oecologia (2002) 131:343–349
DOI 10.1007/s00442-002-0894-8

ECOPHYSIOLOGY

Marcus Clauss · Matthias Lechner-Doll
W. Juergen Streich

Faecal particle size distribution in captive wild ruminants:
an approach to the browser/grazer dichotomy from the other end
Received: 10 October 2001 / Accepted: 4 February 2002 / Published online: 26 March 2002
© Springer-Verlag 2002

Abstract We investigated the particle size distribution in
245 faecal samples of 81 species of captive ruminants by
a wet-sieving procedure. As a comparative measure, the
modulus of fineness (MOF; Poppi et al. 1980) was used.
Species were classified as frugivores (n=5), browsers
(BR, n=16), intermediate feeders (IM, n=35) and grazers
(GR, n=25). BR generally had a higher proportion of
large particles, i.e. higher MOF values, than IM or GR of
comparable size. These findings are in accord with reported lower fibre digestibility and less selective particle
retention in BR, and are indicative of a difference in
reticulo-ruminal physiology between the main ruminant
feeding types. Possible consequences of the escape of
larger particles from a browser’s reticulo-rumen for the
feeding of captive BR are briefly discussed.
Keywords Faeces · Particle size · Ruminant
diversification · Selective particle retention · Feeding type
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Introduction
Whereas the size distribution in the faeces of nonruminant herbivores does not vary between foregut and hindgut fermenters, the faeces of ruminants and tylopods
are characterised by especially fine particles (Uden and
Van Soest 1982; Grenet et al. 1984; Fujikara et al. 1989;
Lechner-Doll and von Engelhardt 1989; Okamoto 1997).
Microbial fermentation as such is far less important for
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the reduction of ingesta particle size than the mechanical
action of chewing (Spalinger and Robbins 1992). The repeated subjection of ingesta to chewing via rumination
(Chai et al. 1984) and the selective retention of larger
particles in the reticulo-rumen (RR) (Lechner-Doll et al.
1991) are responsible for the fine faeces of ruminants
and tylopods.
Differences in the faecal particle size distribution
within the ruminant guild have been observed sporadically [Renecker and Hudson (1990), moose Alces alces,
wapiti Cervus elaphus and cattle; Van Wieren (1996a),
sheep and goats]. Specifically, two browsing ruminants,
the moose (Hofmann 1990; Nygren and Hofmann 1990;
Hofmann and Nygren 1992; Nygren et al. 2001) and the
giraffe (Giraffa camelopardalis, Clauss 1998) have been
reported to excrete faeces with particles of dimensions
that are not found in cattle. These observations are of
direct relevance to the discussion about the physiological
correlates of the diversification of ruminants.
In his presentation of ruminant feeding types, Hofmann
(1989) documented anatomical observations that he interpreted as indications that browsers (BR) cannot retain particles in their RR as efficiently as grazers (GR), and consecutively postulated a faster passage rate and a lesser
ability to digest fibrous material for browsing ruminants.
In the ensuing scientific discussion, the relevance of
Hofmann’s anatomical observations for actual physiological processes was repeatedly questioned (Gordon and Illius 1994; Robbins et al. 1995; Illius and Gordon 1999).
However, evidence has been collated recently that shows
that BR do digest fibre less efficiently (Iason and Van
Wieren 1998) and retain particles less efficiently in their
forestomach (Clauss and Lechner-Doll 2001). Comparative studies of digestibility and particle retention, however, require an elaborate experimental setup and have
therefore only been performed to a limited extent with a
few ruminant species. The faecal particle size distribution,
as an indicator of the effectiveness of particle size reduction in the digestive tract and therefore of fibre digestion,
has not yet been comparatively studied in ruminants. As
such a survey does not necessitate a costly trial design, we
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ability to digest fibrous material for browsing ruminants.
In the ensuing scientific discussion, the relevance of
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However, evidence has been collated recently that shows
that BR do digest fibre less efficiently (Iason and Van
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forestomach (Clauss and Lechner-Doll 2001). Comparative studies of digestibility and particle retention, however, require an elaborate experimental setup and have
therefore only been performed to a limited extent with a
few ruminant species. The faecal particle size distribution,
as an indicator of the effectiveness of particle size reduction in the digestive tract and therefore of fibre digestion,
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Data from captive animals indicated that browsing (BR) ruminants have larger fecal
particles—indicative of lesser chewing efficiency—than grazers (GR). To answer
whether this reflects fundamental differences between the animal groups, or different
reactions of basically similar organisms to diets fed in captivity, we compared mean
fecal particle size (MPS) in a GR and a BR ruminant (aurox Bos primigenius taurus,
giraffe Giraffa camelopardalis) and a GR and a BR hindgut fermenter (Przewalski’s
horse Equus ferus przewalskii, lowland tapir Tapirus terrestris), both from captivity
and from the wild. As would be expected owing to a proportion of finely ground,
pelleted feeds in captive diets, MPS was smaller in captive than free-ranging GR. In
contrast, MPS was drastically higher in captive than in free-ranging BR of either
digestion type. Thus, the difference in MPS between GR and BR was much more
pronounced among captive than free-ranging animals. The results indicate that BR
teeth have adapted to their natural diet so that in the wild, they achieve a particle
size reduction similar to that of GR. However, although GR teeth seem equally
adapted to food ingested in captivity, the BR teeth seem less well suited to efficiently
chew captive diets. In the case of ruminants, less efficient particle size reduction
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Sã
Sao
4
Zoo Koln,
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Abstract
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Gastric acidity is likely a key factor shaping the diversity and composition of microbial communities found in the vertebrate gut. We conducted a systematic review to test the hypothesis that a key role of the vertebrate stomach is to maintain the gut microbial community by
filtering out novel microbial taxa before they pass into the intestines. We propose that species feeding either on carrion or on organisms that are close phylogenetic relatives should
require the most restrictive filter (measured as high stomach acidity) as protection from foreign microbes. Conversely, species feeding on a lower trophic level or on food that is distantly related to them (e.g. herbivores) should require the least restrictive filter, as the risk of
pathogen exposure is lower. Comparisons of stomach acidity across trophic groups in
mammal and bird taxa show that scavengers and carnivores have significantly higher stomach acidities compared to herbivores or carnivores feeding on phylogenetically distant prey
such as insects or fish. In addition, we find when stomach acidity varies within species either
naturally (with age) or in treatments such as bariatric surgery, the effects on gut bacterial
pathogens and communities are in line with our hypothesis that the stomach acts as an ecological filter. Together these results highlight the importance of including measurements of
gastric pH when investigating gut microbial dynamics within and across species.
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Often, vertebrate stomach evolution is discussed in the context of the stomach’s role in chemically breaking down food and, specifically, denaturing proteins via pepsinogen and HCl [1].
The stomach clearly serves these purposes. However in light of our growing understanding of
microbial symbionts’ role in human health, it is interesting to reassess the stomach’s additional
role as an important barrier against pathogen entry into the gastrointestinal tract [2–3]. Here
we consider the ecology of bird and mammal stomachs and, in the same light, medical
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Often, vertebrate stomach evolution is discussed in the context of the stomach’s role in chemically breaking down food and, specifically, denaturing proteins via pepsinogen and HCl [1].
The stomach clearly serves these purposes. However in light of our growing understanding of
microbial symbionts’ role in human health, it is interesting to reassess the stomach’s additional
role as an important barrier against pathogen entry into the gastrointestinal tract [2–3]. Here
we consider the ecology of bird and mammal stomachs and, in the same light, medical
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Abstract The Critically Endangered Sumatran rhinoceros

Dicerorhinus sumatrensis formerly ranged across Southeast Asia. Hunting and habitat loss have made it one of
the rarest large mammals and the species faces extinction
despite decades of conservation efforts. The number of individuals remaining is unknown as a consequence of inadequate methods and lack of funds for the intensive field
work required to estimate the population size of this rare
and solitary species. However, all information indicates
that numbers are low and declining. A few individuals persist in Borneo, and three tiny populations remain on the
Indonesian island of Sumatra and show evidence of breeding. Rhino Protection Units are deployed at all known
breeding sites but poaching and a presumed low breeding
rate remain major threats. Protected areas have been created
for the rhinoceros and other in situ conservation efforts
have increased but the species has continued to go locally
extinct across its range. Conventional captive breeding has
also proven difficult; from a total of  Sumatran rhinoceros
taken from the wild since  there were no captive births
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until . Since then only two pairs have been actively bred
in captivity, resulting in four births, three by the same pair at
the Cincinnati Zoo and one at the Sumatran Rhino
Sanctuary in Sumatra, with the sex ratio skewed towards
males. To avoid extinction it will be necessary to implement
intensive management zones, manage the metapopulation
as a single unit, and develop advanced reproductive techniques as a matter of urgency. Intensive census efforts are ongoing in Bukit Barisan Selatan but elsewhere similar efforts
remain at the planning stage.
Keywords Conservation planning, Critically Endangered,
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T

he Sumatran rhinoceros Dicerorhinus sumatrensis is
categorized as Critically Endangered on the IUCN
Red List (van Strien et al., ). It has been extirpated
from . % of its former range, is threatened by poaching
for its horn and has proven difficult to breed in captivity
(Dinerstein, ). Poaching of rhinoceroses has soared in
recent years (Emslie, ) and was the primary cause of
extinction of the western black rhinoceros Diceros bicornis
longipes and wild northern white rhinoceros Ceratotherium
simum cottoni in Africa (Emslie, a, b), and the Javan rhinoceros Rhinoceros sondaicus annamiticus in mainland
South-east Asia (Brook et al., ). It has also been a causal
factor in the decline of the Sumatran rhinoceros, which has
also been affected by habitat loss and isolation (Ahmad
et al., ). Here we outline the population status of the
Sumatran rhinoceros, summarize the threats to its survival
and highlight the main components and progress of the
emergency plan developed during the April 
Sumatran Rhino Crisis Summit in Singapore and later
agreed upon in the Bandar Lampung Declaration in
October .
Reliable population estimates for Sumatran rhinoceros
have always been difficult to obtain. After years of suspected
decline, the population was assessed in  to comprise
– individuals (Zafir et al., ). We provide an updated estimate (Fig. ) but it should be noted that robust

Oryx, 2016, 50(2), 355–359 © 2015 Fauna & Flora International doi:10.1017/S0030605315000472

http://journals.cambridge.org

Downloaded: 24 Mar 2016

IP address: 130.60.96.154

Short Communication
Will current conservation responses save the
Critically Endangered Sumatran rhinoceros
Dicerorhinus sumatrensis?
RASMUS GREN HAVMØLLER, JUNAIDI PAYNE, WIDODO RAMONO, SUSIE ELLIS
K. YOGANAND, BARNEY LONG, ERIC DINERSTEIN, A. CHRISTY WILLIAMS
R U D I H . P U T R A , J A M A L G A W I , B I B H A B K U M A R T A L U K D A R and N E I L B U R G E S S
Abstract The Critically Endangered Sumatran rhinoceros

Dicerorhinus sumatrensis formerly ranged across Southeast Asia. Hunting and habitat loss have made it one of
the rarest large mammals and the species faces extinction
despite decades of conservation efforts. The number of individuals remaining is unknown as a consequence of inadequate methods and lack of funds for the intensive field
work required to estimate the population size of this rare
and solitary species. However, all information indicates
that numbers are low and declining. A few individuals persist in Borneo, and three tiny populations remain on the
Indonesian island of Sumatra and show evidence of breeding. Rhino Protection Units are deployed at all known
breeding sites but poaching and a presumed low breeding
rate remain major threats. Protected areas have been created
for the rhinoceros and other in situ conservation efforts
have increased but the species has continued to go locally
extinct across its range. Conventional captive breeding has
also proven difficult; from a total of  Sumatran rhinoceros
taken from the wild since  there were no captive births

RASMUS GREN HAVMØLLER Natural History Museum of Denmark, Centre for
Macroecology, Evolution & Climate, Copenhagen, Denmark
JUNAIDI PAYNE Borneo Rhino Alliance (BORA), Kota Kinabalu, Sabah, Malaysia

Taking others‘ data

WIDODO RAMONO Yayasan Badak Indonesia, Bogor, Java, Indonesia
SUSIE ELLIS International Rhino Foundation, Strasburg, Virginia, USA
K. YOGANAND WWF–Malaysia, Kota Kinabalu, Sabah, Malaysia
BARNEY LONG and ERIC DINERSTEIN WWF, Washington, DC, USA
A. CHRISTY WILLIAMS WWF–International, Gland, Switzerland
RUDI H. PUTRA* Leuser Conservation Forum, Banda Aceh, Aceh, Indonesia
JAMAL GAWI Leuser International Foundation, Banda Aceh, Aceh, Indonesia
BIBHAB KUMAR TALUKDAR† IUCN Species Survival Commission Asian Rhino
Specialist Group, Guwahati, Assam, India
NEIL BURGESS‡ United Nations Environment Programme World Conservation
Monitoring Centre, Cambridge, UK
*Also at: Tropical Biodiversity Conservation, Bogor Agricultural University,
Bogor, Indonesia
†Also at: International Rhino Foundation, Strasburg, Virginia, USA
‡Also at: Natural History Museum of Denmark, Centre for Macroecology,
Evolution & Climate, Copenhagen, Denmark
Received  January . Revision requested  February .
Accepted  March . First published online  August .

until . Since then only two pairs have been actively bred
in captivity, resulting in four births, three by the same pair at
the Cincinnati Zoo and one at the Sumatran Rhino
Sanctuary in Sumatra, with the sex ratio skewed towards
males. To avoid extinction it will be necessary to implement
intensive management zones, manage the metapopulation
as a single unit, and develop advanced reproductive techniques as a matter of urgency. Intensive census efforts are ongoing in Bukit Barisan Selatan but elsewhere similar efforts
remain at the planning stage.
Keywords Conservation planning, Critically Endangered,
extinction, advanced reproductive technology, intensive
management zones, metapopulation management,
Sumatran rhino, South-east Asia

T

he Sumatran rhinoceros Dicerorhinus sumatrensis is
categorized as Critically Endangered on the IUCN
Red List (van Strien et al., ). It has been extirpated
from . % of its former range, is threatened by poaching
for its horn and has proven difficult to breed in captivity
(Dinerstein, ). Poaching of rhinoceroses has soared in
recent years (Emslie, ) and was the primary cause of
extinction of the western black rhinoceros Diceros bicornis
longipes and wild northern white rhinoceros Ceratotherium
simum cottoni in Africa (Emslie, a, b), and the Javan rhinoceros Rhinoceros sondaicus annamiticus in mainland
South-east Asia (Brook et al., ). It has also been a causal
factor in the decline of the Sumatran rhinoceros, which has
also been affected by habitat loss and isolation (Ahmad
et al., ). Here we outline the population status of the
Sumatran rhinoceros, summarize the threats to its survival
and highlight the main components and progress of the
emergency plan developed during the April 
Sumatran Rhino Crisis Summit in Singapore and later
agreed upon in the Bandar Lampung Declaration in
October .
Reliable population estimates for Sumatran rhinoceros
have always been difficult to obtain. After years of suspected
decline, the population was assessed in  to comprise
– individuals (Zafir et al., ). We provide an updated estimate (Fig. ) but it should be noted that robust

Oryx, 2016, 50(2), 355–359 © 2015 Fauna & Flora International doi:10.1017/S0030605315000472

http://journals.cambridge.org

Downloaded: 24 Mar 2016

IP address: 130.60.96.154

Will current conservation responses save the
Critically Endangered Sumatran rhinoceros
Short Communication
Dicerorhinus
sumatrensis? —CORRIGENDUM

Will
conservation responses save the
R Acurrent
SMUS GREN HAVMØLLER, JUNAIDI PAYNE, WIDODO RAMONO, SUSIE ELLIS
Critically Endangered Sumatran rhinoceros
K . Y O G sumatrensis?
ANAND, BARNEY LONG, ERIC DINERSTEIN, A. CHRISTY WILLIAMS
Dicerorhinus
R URDA SIM UHS G. R PE NUHTA VRMAØ L, L EJRA, JMU NAA ILD I GP AAY NWE , IW, I B
D OIDB
OH
R AAMBO NK
O, U
S UM
S I EAERL L T
I S A L U K D A R and N E I L B U R G E S S
K. YOGANAND, BARNEY LONG, ERIC DINERSTEIN, A. CHRISTY WILLIAMS
R U D I H . P U T R A , J A M A L G A W I , B I B H A B K U M A R T A L U K D A R and N E I L B U R G E S S

Doi: 10.1017/S0030605315000472. Published online by Cambridge University Press, 3 August 2015
Abstract The Critically Endangered Sumatran rhinoceros

until . Since then only two pairs have been actively bred

Dicerorhinus sumatrensis formerly ranged across South- in captivity, resulting in four births, three by the same pair at
data presented here are preliminary and approximate. A
The following
text was mistakenly omitted from the
east Asia. Hunting and habitat loss have made it one of the Cincinnati Zoo and one at the Sumatran Rhino
the data obtained from that study will be pubacknowledgements
of this
article
et al., ):
in Sumatra, with full
the sexanalysis
ratio skewedoftowards
the rarest large mammals
and the
species (Havmøller
faces extinction Sanctuary
despite decades of conservation efforts. The number of in- males. To avoid extinction it will be necessary to implement
lished
by
P.
Kretzschmar
et al.
For Sabah,
Rasmus
Gren
Havmøller
and
J.
Payne
gratedividuals remaining is unknown as a consequence of inad- intensive management zones, manage the metapopulation
fully acknowledge
the
of intensive
the Federal
single unit, andof
develop advanced reproductive techniequate methods and
lack support
of funds for the
field as aMinistry
work required to estimate the population size of this rare ques as a matter of urgency. Intensive census efforts are onEducation
and Research, Germany, the Leipzig Zoo and
and solitary species. However, all information indicates going in Bukit Barisan Selatan but elsewhere similar efforts
SOS Rhino
for supplying
financial
support
theat the
camera
remain
planning stage.Reference
that numbers
are low and declining.
A few individuals
per- for
sist in Borneo, and three tiny populations remain on the
trap study
conducted by P. Kretzschmar & T.Keywords
BohmConservation
from planning, Critically Endangered,
Indonesian island of Sumatra and show evidence of breedH AV Mtechnology,
Ø L L E R , R.G., P AY N E , J., R A M O N O , W., E L L I S , S., Y O G A N A N D , K.,
extinction, advanced reproductive
intensive
the Leibniz
Institute
and Wildlife
ing. Rhino
Protection for
UnitsZoo
are deployed
at all known Research in the
et al. Will current conservation responses save
L O N G , B.management,
management zones, metapopulation
breeding sites but poaching and a presumed low breeding
Tabin Wildlife
Reserve during −, inSumatran
cooperation
rhino, South-east Asia the Critically Endangered Sumatran rhinoceros Dicerorhinus
rate remain major threats. Protected areas have been created
with thefor Borneo
Rhino
Alliance.
The results
of the Tabin
sumatrensis? Published  August , doi:./S.
the rhinoceros
and other
in situ conservation
efforts
have increased but the species has continued to go locally
extinct across its range. Conventional captive breeding has
also proven difficult; from a total of  Sumatran rhinoceros
taken from the wild since  there were no captive births

RASMUS GREN HAVMØLLER Natural History Museum of Denmark, Centre for
Macroecology, Evolution & Climate, Copenhagen, Denmark
JUNAIDI PAYNE Borneo Rhino Alliance (BORA), Kota Kinabalu, Sabah, Malaysia

Taking others‘ data

WIDODO RAMONO Yayasan Badak Indonesia, Bogor, Java, Indonesia
SUSIE ELLIS International Rhino Foundation, Strasburg, Virginia, USA
K. YOGANAND WWF–Malaysia, Kota Kinabalu, Sabah, Malaysia
BARNEY LONG and ERIC DINERSTEIN WWF, Washington, DC, USA
A. CHRISTY WILLIAMS WWF–International, Gland, Switzerland
RUDI H. PUTRA* Leuser Conservation Forum, Banda Aceh, Aceh, Indonesia
JAMAL GAWI Leuser International Foundation, Banda Aceh, Aceh, Indonesia
BIBHAB KUMAR TALUKDAR† IUCN Species Survival Commission Asian Rhino
Specialist Group, Guwahati, Assam, India
NEIL BURGESS‡ United Nations Environment Programme World Conservation
Monitoring Centre, Cambridge, UK
*Also at: Tropical Biodiversity Conservation, Bogor Agricultural University,
Bogor, Indonesia
†Also at: International Rhino Foundation, Strasburg, Virginia, USA
‡Also at: Natural History Museum of Denmark, Centre for Macroecology,
Evolution & Climate, Copenhagen, Denmark
Received  January . Revision requested  February .
Accepted  March . First published online  August .

T

he Sumatran rhinoceros Dicerorhinus sumatrensis is
categorized as Critically Endangered on the IUCN
Red List (van Strien et al., ). It has been extirpated
from . % of its former range, is threatened by poaching
for its horn and has proven difficult to breed in captivity
(Dinerstein, ). Poaching of rhinoceroses has soared in
recent years (Emslie, ) and was the primary cause of
extinction of the western black rhinoceros Diceros bicornis
longipes and wild northern white rhinoceros Ceratotherium
simum cottoni in Africa (Emslie, a, b), and the Javan rhinoceros Rhinoceros sondaicus annamiticus in mainland
South-east Asia (Brook et al., ). It has also been a causal
factor in the decline of the Sumatran rhinoceros, which has
also been affected by habitat loss and isolation (Ahmad
et al., ). Here we outline the population status of the
Sumatran rhinoceros, summarize the threats to its survival
and highlight the main components and progress of the
emergency plan developed during the April 
Sumatran Rhino Crisis Summit in Singapore and later
agreed upon in the Bandar Lampung Declaration in
October .
Reliable population estimates for Sumatran rhinoceros
have always been difficult to obtain. After years of suspected
decline, the population was assessed in  to comprise
– individuals (Zafir et al., ). We provide an updated estimate (Fig. ) but it should be noted that robust
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The confluence of obesity and diabetes as a worldwide epidemic necessitates the discovery of new
therapies. Success in this endeavor requires translatable preclinical studies, which traditionally employ
rodent models. As an alternative approach, we explored hibernation where obesity is a natural adaptation to survive months of fasting. Here we report
that grizzly bears exhibit seasonal tripartite insulin
responsiveness such that obese animals augment
insulin sensitivity but only weeks later enter hibernation-specific insulin resistance (IR) and subsequently
reinitiate responsiveness upon awakening. Preparation for hibernation is characterized by adiposity
coupled to increased insulin sensitivity via modified
PTEN/AKT signaling specifically in adipose tissue,
suggesting a state of ‘‘healthy’’ obesity analogous
to humans with PTEN haploinsufficiency. Collectively, we show that bears reversibly cope with homeostatic perturbations considered detrimental to
humans and describe a mechanism whereby IR
functions not as a late-stage metabolic adaptation
to obesity, but rather a gatekeeper of the fed-fasting
transition.

R

Trusting coauthors that are not trustworthy

2Department

INTRODUCTION
The World Health Organization has proclaimed that obesity may
replace more traditional public maladies, such as undernutrition,
as the most significant cause of poor human health (Fauci, 2008).
However, only three antiobesity drugs are currently marketed
(Yanovski and Yanovski, 2014), despite numerous preclinical

successes, questioning the predictive power of traditional research models (Vickers et al., 2011). An alternative approach
uses natural extreme biology where evolutionary experimentation has solved complex physiological problems (Rowe et al.,
2013; Seifert et al., 2012; Smith et al., 2011; Tian et al., 2013;
Tøien et al., 2011). For example, hibernating animals annually
become obese to survive prolonged periods of sparse food
availability.
Hibernation is an astonishing feat of evolution. Following a
period of unparalleled hyperphagia and weight gain, bears do
not eat for up to 7 months and subsist solely on stored fat
while in a hypometabolic state near normal body temperature
(Tøien et al., 2011). Preparation for hibernation centers on
considerable fat accumulation, which necessitates a lipogenic
state. In contrast, prolonged fasting during the winter months
is overcome by utilization of stored lipids via lipolysis (Nelson,
1973). How these annual physiological adaptations—hyperphagia, obesity, and lipolysis—are controlled is unknown. We
decided to study the metabolic consequences of these extreme
states in the grizzly bear (Ursus arctos horribilis).

RESULTS AND DISCUSSION
Grizzly bears were housed and studied in October (prehibernation), January (hibernation), and May (posthibernation) as
described (Nelson and Robbins, 2010). We utilized bears of variable ages and sex to determine if the physiological responses
observed were broadly relevant or specific to a subset of bears.
In addition, for serum insulin measurements, we used four female bears that were born in captivity and trained to undergo
sample collection without the potentially confounding effects of
anesthesia. Preparation for hibernation was characterized by
striking increases in body weight and fat (Table 1). We sought
to determine if these alterations were accompanied by metabolic
adaptations typically found in obese humans. Seasonal changes
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we first inspected the characteristics of hand coordination during daily tasks through a statistical analysis of the kinematic data, which were collected from thirty right-handed subjects
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between the tendinous connective characteristics of the human hand and the coordinated
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we first inspected the characteristics of hand coordination during daily tasks through a statistical analysis of the kinematic data, which were collected from thirty right-handed subjects
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Hand coordination can allow humans to have dexterous control with many degrees of freedom to perform various tasks in daily living. An important contributing factor to this important
ability is the complex biomechanical architecture of the human hand. However, drawing a
clear functional link between biomechanical architecture and hand coordination is challenging. It is not understood which biomechanical characteristics are responsible for hand coordination and what specific effect each biomechanical characteristic has. To explore this link,
we first inspected the characteristics of hand coordination during daily tasks through a statistical analysis of the kinematic data, which were collected from thirty right-handed subjects
during a multitude of grasping tasks. Then, the functional link between biomechanical architecture and hand coordination was drawn by establishing the clear corresponding causality
between the tendinous connective characteristics of the human hand and the coordinated
characteristics during daily grasping activities. The explicit functional link indicates that the
biomechanical characteristic of tendinous connective architecture between muscles and
articulations is the proper design by the Creator to perform a multitude of daily tasks in a
comfortable way. The clear link between the structure and the function of the human hand
also suggests that the design of a multifunctional robotic hand should be able to better imitate such basic architecture.
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Introduction
The human hand is an amazing instrument that can perform a multitude of functions, such as
the power grasp and precision grasp of a vast array of objects. The excellent behaviors of the
human hand are enabled by a highly complex structure, with 19 articulations, 31 muscles and
more than 25 degrees of freedom (DOF) [1]. While the abundant functions are favorable, this
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When editors and reviewers don‘t pay attention

But what does really count ?
Do others read, use, build on, deal with your
publications?
Do you have a vision, or do you ‘just’ work on
some tiny detail?
Do those who learnt from you think and speak
highly of you? Do you have a reputation of
integrity?
Are you happy?
Would the child you were be proud of the adult
you are?

Integrity
getting used to lying

The myth of ‘hypothesis-driven research’:
getting used to lying
Hypothesis-driven

“to test our hypothesis, we
collected body mass data from
zoo elephants”

Schiffmann et al. (in preparation)

The myth of ‘hypothesis-driven research’:
getting used to lying
Hypothesis-driven

“our hypothesis was confirmed”

Schiffmann et al. (in preparation)

The myth of ‘hypothesis-driven research’:
getting used to lying
Hypothesis-driven

Serendipity-driven

?

“I know a good thing when I
see it”
Patty Larkin, ‘Angels running‘

“our hypothesis was confirmed”

Schiffmann et al. (in preparation)

The myth of ‘hypothesis-driven research’:
getting used to lying
Hypothesis-driven

Serendipity-driven

?

“our hypothesis was confirmed”

“we stumbled across a pattern
and we think we can explain it”
Schiffmann et al. (in preparation)

The greatest story ever planned?
Darwin’s diary:
1. Hypothesis
Species originate by selection
acting on the variability of
phenotypes so that only certain
ones can reproduce/so that
certain ones can reproduce
more efficiently.
2. Research plan
Travel around the world and
find model systems to test
hypothesis.

The myth of ‘hypothesis-driven research’:
getting used to lying

What kind of behaviour are we promoting when we
(fanatically) promote ‘hypothesis-driven research’?
What kind of scientists are we selecting for?

For ‘decision-makers’ and grant agencies,
‘hypothesis-driven’ means control, planning, the
suppression of the unexpected.
Funding only ‘hypothesis-driven research’ means you
do not fund, by definition, the generation of new
ideas – only (if you are lucky) their testing.

The myth of ‘hypothesis-driven research’:
getting used to lying

But the more interesting aspect is:

If you teach (= set incentives to the effect that)
people (to) lie about hypothesis generation,
how do you teach that lying should not expand
to data manipulation?

find your place

How do I start ?
Ambition/effort <=> “love” for a topic ?
Read! Read! Read!
(also: literature check for a certain clinical case)

Find your own questions
=> Read (lit. research) - look for an answer!
If there is no answer or if it does not satisfy:
=> you have your topic!
‘I did not chose the music, it chose me’
C. Eastwood, Honkytonk Man

How do I start ?
Write.
Write before you are
ready.

But please only write if you
want to say something, not
because you want to have
a career.

‘publish and perish !’

Brian McNab (2002)

Always remember: most people who
are really happy in this world are so
without having published a thing.

Science is not about control.
Is is about cultivating a perpetual
condition of wonder in the face of
something that forever grows one
step richer and subtler than our latest
theory about it.
It is about reverence, not mastery.
Richard Powers (1991) The gold bug variations. William Morrow & Co, New York

