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How are animals in zoos doing ¢

Compromised Survivorship

in Zoo Elephants
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ild animal; ience poor welfare
when held captive (), an effect with eth-
ical and practical implications. In zoos,
the welfare of African elephants
(Loxodonta africana) and Asian 1
elephants (Elephas maximus) has
long caused concern. Infanticide,
Herpes, tuberculosis, lameness, in-
fertility, and stereotypic behavior
are prevalent (2), and zoo elephant

(over double those of M.TE.): A female’s first preg-
nancy therefore had only a 42% chance of yielding a
live year-old in zoos compared with 83% in M.TE.

1

P <0001). Because the median importation age of
wild-bom females was about 3.4 years, this suggests
that zoo-bom Asians’ elevated adult mortality risks
are conferred during gestation or early infancy.
Interzoo transfers also reduced Asian survivor-
ship (see supporting online text), an effect lasting 4
years posttransfer (z = -2.10, P < 0.05, control-
ling for birth origin). Additionally, survivorship
tended to be poorer in Asian calves removed from
mothers at young ages (z=-1.92, P < 0.10) (5).
Overall, bringing elephants into zoos profound-
ly impairs their viability. The effects of carly ex-
perience, interzoo transfer, and possibly matemal
loss, plus the health and reproduc-
tive problems recorded in zoo ele-
phants [e.g., (2)], suggest stress
and/or obesity as likely causes.
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wild-caught and captive-bom; 302
African and 484 Asian). African
elephants in Amboseli National
Park, Kenya (V= 1089), and Asian
elephants in the Burmese logging
industry (Myanma Timber Enter-
prise, M.TE., N = 2905, wild-
caught and captive-born) acted as
well-provisioned reference popula-
tions [for details, see (2) and (5)].
For Affican elephants, median
life spans (excluding premature and
still births) were 16.9 years [95%
confidence interval (CI) 16.4 to un-
known; upper estimate for median not reached] for
zoo-bom females and 56.0 years (95% CI51.5 to
unknown) for Amboseli females undergoing natural
mortality (35.9 years with human-induced deaths,
95% CI 33.8 to 40.3). Neither infant nor juvenile
mortality differed between populations (Fig. 1A
and tables S1 and S2), but adult females died earlier
in zoos than in Amboseli (Fig. 1B and table S2).
Zoo adult African survivorship has improved in re-
cent years [z=-2.75, P < 001 (5)], but mortality
risks in our data set’s final year (2005) remained
2.8 times higher (95% CI 1.2 to 6.5) than that of
Amboseli females undergoing natural mortality.
For Asian elephants, median life spans (exclud-
ing premature and still births) for captive-bom fe-
‘males were 18.9 years in zoos (95% CI 17.7 to 34.0)
and 41.7 years in the M.TE. population (95% CI
38.2 to 44.6). Zoo infant mortality rates were high
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(table S1). Rates have not significantly improved
over time (e.g., live births controlling for parity: z =
1.19, P >0.10). For juveniles, captive-bom survivor-
ship did not significantly differ between populati
whereas wild-bom survivorship was poorer in Bur-
ma (Fig. 1C and table S2) because of after-effects
of capture (5). In adulthood, however, survivorship
was lower in zoos (Fig. 1D and table S2), with no
detectable improvement in recent years (z =—1.48,
P>0.10).

‘Within zoos, captive-bom Asians have poorer
adult survivorship than wild-bom Asians (Fig. 1D
and table S2). This is a tue birth origin effect:
‘Whereas zoo-bom elephants are more likely to have
been bom and to primiparous dams, neither
dam parity (z=0.86, P> 0.10) nor recency (z=—148,
P > 0.10) predict adult survivorship (controlling for
recency makes birth crigin ignif =352,

Ref wild born, natural mortality

Fig. 1. Kaplan-Meier survivorship curves for female African (A and B) and Asian (C and
D) elephants aged 1 to 10 [juveniles in (A) and (O] and 10+ years [adults in (8) and (D)].
For wild-born reference (Ref, Amboseli or M.T.E.) populations, natural mortality excludes
human-caused deaths; all mortality includes them (5). Results of statistical comparisons
are given in table S2.
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1 | INTRODUCTION

Zoos are institutions where humans interact with a large variety of
species kept for display and species conservation. Over the cen-
turies, the value of zoos has expanded to include recreational, edu-
cational, and scientific purposes. Their conservation aims focus on
both ex situ programs in terms of conserving individual species as
such (Conde et al., 2011), and in situ actions in terms of contributing
to habitat (and hence, indirectly species) conservation (Gusset &
Dick, 2011; Tribe & Booth, 2003). These activities are performed
with an increasing focus on animal welfare (Hosey et al, 2013).
There are several narratives about the aim of animal welfare. They
include “proximal cause narratives,” arguing that it is only justified, or
socially acceptable, to pursue the zoological institution's other aims if
animal welfare is not compromised and is state-of-the-art (Gray, 2017).
While this narrative is plausible and valid, it tends to overshadow the
“ultimate cause narrative” that optimal animal welfare is an aim of zo-
ological institutions for its own sake, because of the self-concept of zoo
professionals, and their vision that it is possible to create an ideal

proaching this is to use the demographic data that has been collected by partici-
pating zoos for decades, assessing historical change over time to identify the
presence or absence of progress. Using the example of carnivores, with data cov-
ering seven decades (1950-2019), 13 carnivore families, and 95 species, we show
that juvenile mortality has decreased, and adult longevity increased, over this in-
terval. While no reason for complacency, the results indicate that the commitment
of zoos to continuously improve is having measurable consequences.

Carnivora, husbandry, progress, survival, z0o

environment, providing a meaningful yet anxiety-free life for individual
animals that foregoes the many causes of fear and harm they are ex-
posed to in natural habitats (Clauss & Schiffmann, 2021). Creating such
conditions on a species-specific basis s a learning process, and zoos need
to know if they are making progress.

In their dedication to professional animal husbandry, zoos have
long instigated record-keeping systems that facilitate tracking in-
dividual animals and evaluating life stage-specific mortality (Carisch
et al, 2017; Miller et al, 2011; Tidiére et al, 2016; Young et al.,
2012). This also allows assessing progress in husbandry practices:
one would expect uncontrolled, life stage-specific mortality (e.g.,
neonatal mortality) to decrease over time, if husbandry standards
have improved over the years, as has been demonstrated in in-
dividual species like okapi (Okapia johnstoni) (EAZWV Summer School
Participants & Clauss, 2008), orangutans (Pongo sp) (Wich et al,
2009) or chimpanzees (Pan troglodytes) (Havercamp et al., 2019).

Here, we test whether several metrics—neonate/juvenile mor-
tality and the proportion of 1-year-old animals that reach 50% of the
species' reported maximum  longevity—changed in 95 zoo-kept

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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Abstract

In the discussion about zoo elephant husbandry, the report of Clubb et al. (2008,
Science 322: 1649) that zoo elephants had a “compromised survivorship” compared
to certain non-zoo populations is a grave argument, and was possibly one of the
triggers of a large variety of investigations into zoo elephant welfare, and changes in
zoo elephant management. A side observation of that report was that whereas
survivorship in African elephants (Loxodonta africana) improved since 1960, this was
not the case in Asian elephants (Elephas maximus). We used historical data (based on
the Species360 database) to revisit this aspect, including recent developments since
2008. Assessing the North American and European populations from 1910 until
today, there were significant improvements of adult (210 years) survivorship in both
species. For the period from 1960 until today, survivorship improvement was
significant for African elephants and close to a significant improvement in Asian
elephants; Asian elephants generally had a higher survivorship than Africans.
Juvenile (<10 years) survivorship did not change significantly since 1960 and was
higher in African elephants, most likely due to the effect of elephant herpes virus on
Asian elephants. Current zoo elephant survivorship is higher than some, and
lower than some other non-zoo populations. We discuss that in our view, the shape
of the survivorship curve, and its change over time, are more relevant than
comparisons with specific populations. Zoo elephant survivorship should be
monitored continuously, and the expectation of a continuous trend towards
improvement should be met.

KEYWORDS
husbandry, mortality, Proboscidea, progress, survival
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Abstract
Zoo animal husbandry is a skill that should be developing constantly. In theory, this
should lead to an improvement of zoo animal survivorship over time. Additionally, it
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(ex situ). Here, we assessed these questions for three zoo-managed
rhinoceros species with different extinction risk status allocated by the IUCN: the
“critically endangered” black rhino (Diceros bicornis), the “vulnerable” greater one-
horned (GOH) rhino (Rhinoceros unicornis), and the “near threatened” white rhino
(Ceratotherium simum). Comparing zoo animals 21 year of age, the black rhino had
the lowest and the white rhino the highest survivorship, in congruence with their
extinction risk status. Historically, the survivorship of both black and white rhino in
zoos improved significantly over time, whereas that of GOH rhino stagnated.
Juvenile mortality was generally low and decreased even further in black and white
rhinos over time. Together with the development of population pyramids, this shows
increasing competence of the global zoo community to sustain all three species.
Compared to the il ing zoo lation of GOH and white rhinos,

the zo ged black rhino ion has in numbers in recent years.
Zoos do not only contribute to conservation by propagating ex situ populations, but
also by increasing species-specific husbandry skills. We recommend detailed
research to understand specific factors responsible for the stagnation but also the

general improvement of survivorship of zoo-managed rhinos.

KEYWORDS
husbandry, Perissodactyla, progress, survival, zoo
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Science 322: 1649) that zoo elephants had a “compromised survivorship” compared
to certain non-zoo populations is a grave argument, and was possibly one of the
triggers of a large variety of investigations into zoo elephant welfare, and changes in
zoo elephant management. A side observation of that report was that whereas
survivorship in African elephants (Loxodonta africana) improved since 1960, this was
not the case in Asian elephants (Elephas maximus). We used historical data (based on
the Species360 database) to revisit this aspect, including recent developments since
2008. Assessing the North American and European populations from 1910 until
today, there were significant improvements of adult (210 years) survivorship in both
species. For the period from 1960 until today, survivorship improvement was
significant for African elephants and close to a significant improvement in Asian
elephants; Asian elephants generally had a higher survivorship than Africans.
Juvenile (<10 years) survivorship did not change significantly since 1960 and was
higher in African elephants, most likely due to the effect of elephant herpes virus on
Asian elephants. Current zoo elephant survivorship is higher than some, and
lower than some other non-zoo populations. We discuss that in our view, the shape
of the survivorship curve, and its change over time, are more relevant than
comparisons with specific populations. Zoo elephant survivorship should be
monitored continuously, and the expectation of a continuous trend towards
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If we keep them alive for longer, does that
mean someone gives us more holding
space ¢
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Figure 2: Whole data collection across channels and over time — A strip plot distribution of activities shows which channels were
more consistently present during real world events at the Copenhagen Zoo, revealing differing activity footprints
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Survey of U.S. Zoo and Aquarium Animal Care Staff
Attitudes Regarding Humane Euthanasia for
Population Management

. . Zoo Biology 35: 187-200 (2016)
David M. Powell,'* and Matthew Ardaiolo?

Survey of U.S.-based zoo veterinarians’ attitudes on
population management euthanasia

David M. Powell'@® | Joseph Lan? | Curtis Eng?  Zoo Biology. 2018;37:478-487.
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Statement by Association of Zoos and Aquariums Regarding the
Euthanasia of Giraffe at the Copenhagen

The Association of Zoos and Aquariums (AZA) issued the following statement:

The Association of Zoos and Aquariums regrets the unfortunate incident at the Copenhagen Zoo
involving the death of a giraffe. Incidents of that sort do not happen at AZA-accredited zoos and

aquariums for several reasons:




Global zoo giraffe births
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Rapid demographic transition
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«Sie wurden 38 und 31 Jahre alt»: Zoo-Tierarzt Christian Wenker zeigt, was von den beiden Shetlandponys librig geblieben ist. Foto: Kostas Maros

Warum Tiere toten im Zolli
zum Alltag gehort

Ponys geschlachtet Was passiert in der Zolli-Metzgerei?
Blick in ein Gebaude des Basler Zoos, der Besuchenden verwehrt bleibt.
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Schwerpunktthema Populationsmanagement

Toten, um zu retten?! Delphine brauchen sichere Orte Der Fall Wolf
Invasive Arten bedrohen die Natur. Zu deren Nimmt die Bedrohung der Delphine In den Interview: Modemes Populationsman-
Schutz wird es sogar notwendig zu toten. Ozeanen zu, blelben noch Delphinarien. agement aus Sicht von Prof. Sven Herzog.
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Schwerpunktthema Populationsmanagement
Der Fall Wolf

Interview: Modemes Populationsman-
agement aus Sicht von Prof. Sven Herzog.

Toten, um zu retten?!
Invasive Arten bedrohen die Natur. Zu deren
Schutz wird es sogar notwendig zu toten.

Delphine brauchen sichere Orte
Nimmt die Bedrohung der Delphine In den
Ozeanen zu, blelben noch Delphinarien.
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Cultural Contexts for Interaction CABS'14, August 20-22, 2014, Kyoto, Japan

Marius, the Giraffe: A Comparative Informatics Case Study
of Linguistic Features of the Social Media Discourse

Chris Zimmerman', Yuran Chen', Daniel Hardt', and Ravi Vatrapul’2

Neutral Positive Negative Total Subjectivity
faceDookcOM | 43254  66.8% | 5030 9.2% | 15606 24.1%| 64790 |  0.50
Forum Replies | 3459  855% | 145 36% 441 109%| 4045 | 0.17

Twitter 191378  82.4% | 6842 2.9% 34085 14.7% 232285  0.21
Mainstream Media| 2733  74.4% | 823 8.8% 618 16.8% 3674 | 0.34
Others 5570  82.1% | 5570 82.1% 886 13.1%| 6787 1.16

| Total 246394  79.1% | 18571 4.49%) 51616 16.6% 311581 | 0.26

Table 3: Subjectivity and Polarity of Online Media




A forgoftten effect ¢

> o o = Fuid i




A forgoftten effect ¢

Bengt Holst

Marius' Zoochef ist "Kopenhagener des Jahres"

Bengt Holst ist der wohl berihmteste Zoochef der Welt. Er lieR die
gesunde Giraffe Marius téten und I6ste einen gewaltigen Shitstorm aus.
Jetzt wurde er zum "Kopenhagener des Jahres" gewahlt.
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Die Danen wahliten den umstrittenen Zoodirektor Bengt Holst zum "Kopenhagener des Jahres"
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thank you for your attention
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