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UK TO BAN KEEPING
ELEPHANTS CAPTIVE IN ZOOS

The British government is slated to prohibit the captivity of
elephants in zoos and safaris under the broader Kept Animals Bill
set to be passed this year.

by ANNA STAROSTINETSKAYA
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Compromised Survivorship

in Zoo Elephants

Ros Clubb,* Marcus Rowcliffe,? Phyllis Lee,>* Khyne U. Mar,** Cynthia Moss,” Georgia J. Mason®*

‘% rld animals can experience 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

clephants (Elephas maximus) has

long caused concern. Infanticide,

Herpes, tuberculosis, lameness, in-

fertility, and stercotypic behavior

are prevalent (2), and zoo elephant

(over double those of MTE): 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.

»
A A

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 early 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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Animal welfare (sometimes termed *“well-being™) is about feclings — states such as
“suffering”™ or “contentment” that we can mfer but cannot measure directly.
Welfare indices have been developed from two main sources: studies of suffering
humans, and of research animals deliberately subjected to challenges known to
affect emotional state. We briefly review the resulting indices here, and discuss.
how wdl they are understood for clephants, since objective welfare assesamnent
should play a central role in evidence-based elephant management. We cover
behavioral and cognitive responses (approach /avoidance; intention, redirected
and disphcement activities; vigilance/startle; warning signals; cognitive biases,
apathy  and tike changes; ypic  behaviory;
responses (sympathetic responses; corticosteroid output — often assayed noa-
invasively via wrine, feces or even hair; other aspects of HPA function, ¢.g
adrenal hypertrophy). and the potential megative effects of prolonged stress on
(e.g. reduced low libido; elevated still-birth rates:
poor maternal care) and bealth (c.g- poor wound-healing; enhanced discase rates;
shortencd Bfespans). The best vahdated, most used welfare indices for elephants
are corticosteroid outputs and stereotypec behavior. Indices suggested as valid,
partially validated, and/or validated but not yet applied within 700 include:
mexsures P i 1/ p |
signals of affective (emotiomal) state: startle/vigilince; apathy; salivary and
urinary epmephrine; female acyclity: infant mortality rates; skin/foot infections:
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An Epidemiological Approach to
Welfare Research in Zoos: The Elephant
Welfare Project

Kathy Carlstead.! Joy A. Mench.? Cheryl Mechan,? and
Janine L. Brown*
Honolulu Zoo Society, Honolulu, Hawaii
2Center for Animal Welfare, University of California, Davis
Vistalogic Inc., Portland, Oregon
Center for Species Swrvival, Smithsonian Conservation Biology
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Multi-institutional studics of welfare have proven 10 be valuable in 20os but are
hampered by limited sample sizes and difficully in evaluating more than just a
few wellare indicators, To more clearly how i ions of
factors influcoce the interrclationships among welfare outcomes, epidemiological
approaches are needed as well as multifactorial assessments of welfare. Many
questions have been mised about the housing and care of clephants in zoos and
whether their environmental and social needs are being met in a manner that
promotes good welfare. This article describes the background and mitonale for
a large-scale study of elephant welfare in North American zoos funded by the
(U.S.) Institute of Museum and Library Services. The goals of this project are to
document the prevalence of positive and negative welfare states in 291 elephants
exhibited in 72 ion of Zoos and 2008 and then ine the
i and hus ry factors that impact clephant welfare.
This research is the largest scale nonhuman animal welfare project ever undertaken
by the 700 community, and the scope of environmental variables and welfare
outcomes measured is unprecedented.

Keywords:  elephant, welfare, Y.
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Compromised Survivorship

in Zoo Elephants

Ros Clubb," Marcus Rowcliffe,? Phyllis Lee,* Khyne U. Mar,* Cynthia Moss,* Georgia J. Mason®*

"ﬁ rld animals can experience poor welfare
when held captive (/), an effect with eth-
ical and practical implications. In zoos,

the welfare of African elephants

(Loxodonta africana) and Asian

clephants (Elephas maximus) has

long caused concern. Infanticide,

Hepes, tuberculosis, lameness, in-

fertility, and stercotypic behavior

are pn:valaﬂ (2), and zoo clephml
1 are not self- i

wuthml importation (3). We cum-

(over double those of MTE): 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.

»
A A

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 profc
lyi lmpmm ﬂ!cn-v:abdny Thccﬂi:wofeaﬂy ex-
penience, 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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live year-old in zoos compared with 83% in M.TE.

ling for birth origin). Additionally, survivorship
tended to be poorer in Asian calves removed from
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in zoos than in Amboseli (Fig. 1B and table S2).

(table S1). Rates have not significantly improved
over time (eg., live births controlling for parity: z =
1.19, P > 0.10). For juveniles, captive-bom survivor-
ship did not significantly differ between populations,
whereas wild-bom survivorship was poorer in Bur-
ma (Fig. 1C and table S2) because of after-cffects
of capture (5). In adulthood, however, survivorship
was lower in zoos (Fig. 1D and table S2), with no

Zoo adult African survivorship has improved in re-
cent years [z =275, 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 underngoing natural mortality.
For Asian elephants, median life spans (exchud-
ing premature and still births) for captive-bom fe-
males were 18.9 years in zoos (95% C1 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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n recent years (z =148,
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 z00-bom elephants are more likely to have
been bom recently and to primiparous dams, neither
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Data from 1960-2008

1. Average lifespan is lower in zoos than in sifu

2.Survivorship is lower in zoos than in situ

3. Although there was some improvement in
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there was
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p in African elephants since 1960,
no such improvement in Asian
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‘” rld animals can experience 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

clephants (Elephas maximus) has

long caused concern. Infanticide,

Herpes, tuberculosis, lameness, in-

fertility, and stercotypic behavior

are prevalent (2), and zoo elephant
populations are not self-sustaining
without importation (3). We com-
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(over double those of MTE): 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.

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 early 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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Data from 1960-2008

1. Average lifespan is lower in zoos than in situ

For African 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% CI 51.5 to
unknown) for Amboseli females undergoing natural
mortality (35.9 years with human-induced deaths,
95% CI 33.8 to 40.3).
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(over double those of MTE): 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.

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 early 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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are conforred during gestation or carly infancy.

1ENACK 10 DS POORET IN ASIN CAIVES removed rom
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ly impairs their viability. The effects of carly ex-
penence, interzoo transfer, and possibly magermal
loss, plus the health and reproduc-

(Loxodonta africana) and Asian 1 tive problems recorded in zoo cle-
clephants (Elephas maximus) has phants [e.g., (2)], suggest stress
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(table S1). Rages have not significanty improved
over time (c.g, live biths controlling for parity: = =
1.19, £ > 0.10). For juveniles, captive-bom susvivor-
ship did not significantly differ between populations,
whereas wild-bom survivorship was poorer in Bur-
ma (Fig IC and table S2) because of after-cffects
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risks in our data set’s final year (2005) remained
2.8 times higher (95% C1 1.2 t0 6.5) than that of
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ing premature and still births) for captive-bom fo-
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38.2 to 44.6). Zoo infant mortality rates were high

www.sciencemag.org SCIENCE VOL 322

yp mn recent years (z=-1.48,
P>0.10).
Within zo0s, captive-bom Asians have poorer
adult survivoeship than wild-bom Asians (Fig. 1D
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There should be little debate about the data.

The data itself is all correct (MC).

The debate is about the methods of calculation

... but most of all about the rhetorical conclusions.
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“This development is positive, yet something to
be expected, not celebrated.”

Species Model Coef (95%CI) z P

L. africana  Birth year (since 1910}  (n=883) 0.97 (0.97,0.98) -2.01 <0.001
Birth year (since 1960) (n=/87) 0.97 (0.96,0.98) -5.10 <0.001

Compromised Survivorship

Significant 'survivorship improvement since 1910,
but also when only testing since 1960
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Model Coef (957%Cl) y4 P
Relative age E. maximus (n=840) 0.74 (0.63,0.85) -4.05 <0.001
(reference: L. africana, n=/87)  Birth year 0.98 (0.97,0.99) -5.02 <0.001

Significant survivorship improvement since 1960

Asian elephants with a significantly better survivorship than Africans
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Calculating ‘average' or ‘mediom lifespon’

Don’t question the data ... e
. question the method of ‘life expectancy’ calculation. ‘

. question conclusions drawn from comparisons of
populations.
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We expect zoos to continuously improve ...
. and that is what the data show | % :
for Asian elephants only when including mos’r recent dc’ro |

Don’t accept statements from the 2008 paper but emphasize we moved on since |

Juvenile mortality is stable and might be in its species-specific range, but buﬂdmg of
experienced matrilines might lead to improvement. | k

Survivorship monitoring must confinue, and there should be no  ~ === “eeez=ve=
regression.
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individual actions

“This development is positive, yet something to
be expected, not celebrated.”

And this development needs to be continued to
ensure a further improvement in our
management & care of elephants.
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Outlook

Demographic data are the result of many individual actions but cannot
recommend individual actions — only inform large-scale decisions.

To understand demographic changes, we need to know what is
happening in the total of facillities ... by surveying the facilities. Ideally, on
a regular basis (5-10 years). Doing ‘just another husbandry and health
survey’is a good idedl!
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‘Natural’ births in zoos — establishment of experienced matrilines.



