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Zoo Improvement / Enrichment

‘Environmental enrichment’ is a fundamental husbandry technique for the rearing of animals. In zoos, which
keep and handle wild animals, improving the environment of the animals is of particular importance. There is
currently a global trend for promoting this environmental enrichment as the basis for both rearing and exhibiting
animals. Since the opening of the new millennium the trend has made some inroads within Japan and its zoos,
however, due to a number of factors, including cultural differences relating to animal welfare practices, the
environmental enrichment of Japanese zoos has not been proceeding as actively as in the West. The
fundamentals of environmental enrichment are to be found not only on the ‘hardware’ side (for example, in the
form of large-scale “gimmicks”) but in the realm of ‘software’, such as in how to best direct efforts for meeting
each animals needs in everyday zoo husbandry. In this workshop, Dr. Mason will explain about the concept of
“stereotypic behavior” in captive animals which is considered to be abnormal or maladaptive behavior, and about
how environmental enrichment can be used as a technique for coping with this behavior based on the results of
leading-edge researches. In addition, Mr. Hori of Ueno Zoo and Mr. Suzuki of Higashiyama Zoo, both of whom
are actual practitioners of environmental enrichment in Japan, will talk about their specific environmental
enrichment work. Based on these topics, we will attempt to reaffirm environmental enrichment and trace its

future development prospects in Japan.
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W Workshop Il "Zoo Improvement / Enrichment"

Dates : Saturday 12th December 13 : 00 ~ 16 : 00
Venue : Meeting Room 501
Organizer & Chairperson : Dr. Yoshikazu UENO Ph.D.
(Higashiyama Zoo & Botanical Garden Greenification & Public Works Bureau, Nagoya City Office)
Cooperation : Japanese Association of Zoos and Aquariums (JAZA)
Speakers :
1. 'Environmental enrichment: why it is important for zoo animals'
Prof. Georgia MASON Ph.D. (Animal Sciences Department, University of Guelph)
2.'A Pioneering Attempt at Environmental Enrichment at Ueno Zoological Gardens’
Mr. Hidemasa HORI (Curator of East Garden, Ueno Zoological Gardens)
3. 'Feeding-Enrichment for African Elephants’

Mr. Tetsuya SUZUKI
(Higashiyama Zoo & Botanical Garden, Greenification & Public Works Bureau, Nagoya City Office)
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Higashiyama Zoo & Botanical Garden Greenification & Public Works Bureau, Nagoya City Office
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In recent years, with the development of animal
behavioral studies and comparative cognitive science,
our knowledge about the inner world of animals has
gradually been increasing. It has become apparent that,
when we think about animal welfare, it is not only their
physical well-being (healthy breeding, preventing illness
or injury, etc.), but their psychological well-being (pain,
stress and needs) that is also important. In other words,
if we are to establish a welfare for captive animals, it is
essential to think about their environment for life in
terms of both physical and psychological health. A
policy known as ‘Environmental Enrichment’ is
considered to be practical technique towards this end.
Within this, the different demands and requirements of
each species have to be understood, and ensuring they

can reinforce function of environmental within limited
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captive environments has to be addressed.

When thinking about animal welfare it is important to
enable the animals to behave naturally in environments
better suited to them. This means that the zoo visitors
will also enjoy the experience of viewing the animals
even more, and gain a more accurate understanding of
animals and nature. The process expands from there.
This technique for husbandry of zoo animals has now

become essential.

While the term ‘Environmental Enrichment’ has now
become well known generally, the issues it entails are
not yet fully discussed in Japan. This workshop aims to
look at ‘Environmental Enrichment’ using actual case

studies.



Environmental enrichment: why it is important for zoo animals
RIBEIVVYF AV GEEWIEOEMNICE > TKETH
Georgia MASON Ph.D.  Professor, Animal Sciences Department, University of Guelph
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Environmental enrichment means
making additions to a captive
enclosure or husbandry regime,
typically with a view to improving it;
these additions could include new

substrates (e.g. natural flooring), items

(e.g. ‘toys’ or novel objects), shelters,
scatter feeding, and opportunities to perform natural
behaviour. To people interested in improving animal
welfare, a good enrichment is one that reduces signs of
stress or unwanted activities like stereotypic behaviour,
and also that the animal itself values (i.e. the animal
finds the enrichment rewarding to interact with). In my
presentation, I will illustrate why enrichment is
important, and what additional (perhaps unexpected)

benefits it might have for zoo animals.

First I will discuss what captivity ‘means’ to a wild
animal. Captive animals often live longer than their
counterparts in the wild, because they are protected
from predation, treated when they have diseases or are
injured, and never experience drought or starvation.
However, captivity brings with it many potential sources
of stress: these include the enforced proximity of
cagemates, and in badly designed zoos, the enforced
proximity of natural predators; close contact with
humans (which animals may perceive as predators); and
the impossibility of performing natural behaviours like
burrowing, hunting or flying which may be ‘behavioural
needs’ (activities that are intrinsically rewarding to
perform). Whether the positive aspects of captivity
outweigh the negative aspects will vary according to the
zoo, the type of enclosure, and the species itself. The
impact of captivity also varies according to whether the
animal was imported from the wild, and instead born

and raised in a zoo enclosure.

When conditions are inappropriate, what do we see?
Stereotypic behaviours are performed by tens of
thousands, possibly even hundreds of thousands, of zoo
animals around the world. These repetitive actions
include pacing, head-swaying, or even repeated
regurgitation-and-reingestion, and they resemble the
abnormal activities of humans with psychological
problems like autism or schizophrenia. These, and other
negative effects of captivity (for example, poor breeding
success, high infant death rates, and sometimes poor
rates of adult survival) are both ethical problems
because they indicate potential animal suffering, and
also practical, management problems that interfere with
the goals and ideals of good zoos. I will show how
environmental enrichment in zoos can help reduce, or
even abolish, these problems. I will give specific
examples of successes and failures, as well as an

overview of how well they typically work.

Finally, using scientific studies on research animals (e.g.
laboratory rats, mice and zebra finches) [ will then
illustrate some other, additional benefits of
environmental enrichment which we should also expect
to see in captive wild animals. These include: better
abilities to cope with stressors outside the home cage
(e.g. being handled or transported); better resistance to
some illnesses; making it easier for human carers to
detect disease in its early stages; better brain function
and improved cognitive abilities; and even greater
attractiveness as potential mates to animals of the
opposite sex. All these benefits are exciting areas for
future investigation in the zoo world, and emphasize yet
again how crucial it is to utilize successful

environmental enrichment.
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A Pioneering Attempt at Environmental Enrichment at Ueno Zoological Gardens

Hidemasa HORI

Y
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Curator of the East Garden, Ueno Zoological Gardens
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Since 1999, Ueno Zoological Gardens has been tackling
environmental enrichment and its efforts have played a
role in the popularization of such enrichment in other
Japanese zoos. As one example of a pioneering case, |
would like to introduce the zoo's efforts to provide a

richer environment for its Giant Panda.

In the paper, Wild Pandas (by Schaller G, Hu J, Pan W &
Zhu J; translator: Kumata Y.; publisher: Dobutsu Sha,
1989), it states that Giant Pandas in the wild spend
more than half of their day foraging for food. Pandas in
zoos, however, are given man-made foods such as rice
porridge, etc., so the amount of time they spend seeking
out and eating food is significantly less compared to
their wild relatives, who subsist mainly on bamboo. So,
for the purpose of bringing the time our captive panda
spent feeding at least a little closer to what it would

experience in the wild, we conducted an environmental
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enrichment activity that consisted of partially changing
the feeding method in order to increase the time the

panda spent foraging and feeding.

The individual in question was a 14-year-old (at the start
of the activity) male panda named Ling Ling, who died
on April 29, 2008. We changed the method of feeding
sugar cane from one of feeding 500g each morning and
each evening to the following method.

(1) Prepare bamboo cylinders of diameter 8 to 10cm
and length 30cm and with both ends enclosed by joints,
make a triangular-shaped hole in side of each cylinder
using a saw, and fill the cylinder with sugarcane, then
feed.

(2) Prepare 3 to 5cm diameter pieces of un-branched
bamboo, cut each piece so that one end has a joint and
the other end is open, firmly insert sugarcane chips, and
then feed.
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(3) When feeding bamboo, do not place the pieces
horizontally in the room, but place them here and there
in a standing condition. Make sharp sections in the ends
of other lengths of bamboo by cutting them obliquely,
stick small pieces of sugarcane onto the ends and then
feed.

(4) Hide small pieces of sugarcane or bamboo packed
with sugarcane (described in (2)) here and there in the

room.

After we carried out the above-described process,
changes were seen in the Ling Ling’s behavior. For
example, the time required for the panda to eat all the
sugarcane provided at one feeding was extended to
approximately 20 minutes compared with an average of
only nine minutes previously. Also, the amount of time
spent resting in the room without doing anything was
reduced, as was the time spent moving back and forth in
the same place, sniffing here and there around the room,

and so on.
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Feeding-Enrichment for African Elephants
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Tetsuya SUZUKI  Higashiyama Zoo & Botanical Garden,
Greenification & Public Works Bureau,Nagoya City Office
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In the wild, African elephants spend 70% of any one day
in eating related activities. Within a zoo, the same
elephants have to be given a restricted amount of food
in order to control their weight. However, they eat this
food amount very quickly and then spend much of their
excess time just walking in a circle, moving their heads

up and down, or aimlessly swinging their large bulk.
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At Higashiyama Zoo, we are trying out an animal
environment enrichment program to improve the daily
life of a 36 year old female African elephant named
Kenny. We are aiming to prolong the length of her
eating time and encourage searching activities through
which she can find her food.

One method we are using is to increase her feeding



times from three to eight. Then, to encourage her search
activities, we have gone to a lot of trouble to hide her
food, putting it in a sack or burying it in the ground.
There are now about 30 different ways of providing her
food.

In order to maintain Kenny's interest for the long term
we provide a different form of enrichment for each day.
We select a few options (from the 30 methods) and

compose a weekly enrichment menu.

Kenny's behavior around the grazing area has been

studied for a whole year to evaluate the results. They
reveal that she does now spend about 70% of her time
eating and looking for food, and hardly ever exhibits
boredom behavior. Our research has proven that these
enrichment methods can make the lives of African

elephants living in zoos more fulfilling.

Today, as well as feeding-related enrichment, we are
working on other enrichment methods involving taste,
texture (touch) and smell as part of our efforts to

improve Kenny's welfare still further.
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Yoshikazu UENO Ph.D.Higashiyama Zoo & Botanical Garden Greenification & Public Works Bureau, Nagoya City Office
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|
Ejj 4% d) Eﬁﬁfﬂ [L.Inder;znd of Animals}

BRIRE D EAE

(Understand of Natural Environmenl)

BMOEENE
(Quality of Life: QOL)

[
RO R L
{(Improvement animal welfare)

A 5E O B D [A] £ (Improvement of QOL)

|
BEMAR BEIV)yF A
{Practical methods: Environmental Enrichment)
RIEORREE BT S
(Enhancement of Environmental Function)

N—FDHELTVINELEE

(Both of Hard and Scft are important)

12I T—rvavy 7 1 HPEICBEIZZY v F A FOYRE

ZOVoEFEDEDFA L. EBEuom EENS T
EICRALTIR. BEFRMGHEE L TIREI ) v F A
VEEWDSEDHEZISNETT, TNICIETETETETEESR
ROBEIDIFTTTIFESE. ZhIFEIFEBFNTRERERD
HBEBVNETDT. TTTREVEAHFEAITN
EE. BB ARELTREI VU Y FAY MHDHS
AREEWD ZDITEZTLIZEL,

TOREBEIVIYFAYFEVSDIE, BEHNFST
WBHEERRD D, ZOWLW2BEETBEDEARRE
W2 Z&ETT, ADZEANNERVALEWDTET
IEHY T, HA BEREDCUDZABZEEHELDH
5. BHBEHLIVI Y FAY MR TELGVALLEWD T
EEFMEDAIEE SV T2DIFTTIFESE. 25
WO el ZE DS WA TI VY FAY M ETBHEWD
2T & BBEAARZTOIVOIVIYF AV MEBYF
TihEE Z5TIEGLLT HEDZAEZRSEWLD
B, ZTDOIXREEZ TN ES, IV YFAY
MIIFIEBICEELGAEICGADIFTT, TO2LD55
IZN\=FE> ) TREELSTY 7 roms Lo UER
TV LoD W IERLTWL,, ZNHEaoEENE
DALEEZDEWVND T EITDHEDBATEENS T EIC
FADITTY, [R34F5]

(R51F 6]

S0l A—IEBIIHE >TESSfesdlc. WL
DHDFE TN LIEWERBWEY, ThIFERLDF >
INVI=TTIFEE. EFEOMETIFAEEL, BELEH
SOBRTHCLI, £595&. FUINVI—lE &K
3B DM TTIFES. KICESRYTEHKO%ET
ERTERVOT, HED LEICEEANA>TEFo>ELTL
BTENZVDIFITY, TNEDLTEREZRD S &
WD T ET. IIAHNGHEEESOD THITEL LD EWLD
TEREEZF LI, BAA. TTITY YT IV7%EDL
NEBVWATTIFESE, Iv T ILEDLK BT ENTE
FVDT, TOZBBIEFAINGRT—%Z2DWELL,
L > TUIHNT LEATINTH BT ENEBNTET



35T GLAKRZES VDS DITHRLTHITS
HEWS TEN—BEELRITHEDDIFTY,

KE RFEDKSBTR2T %D 2THITBE. T
NIDHTRT=HTETHEBICRENTZBTT TN
EH. RPBEELTADIITIN IIITIVI55
ICB Y IBHAEFENETERY, HBWNEHS50—T%
Eofc). BZEEOTELST EEETLE. KIEFLHE
DEICO2KYRO>TW L 2% AHT BT EHGEL
EFEZEEXOTIED. TOVDeF VN I—=5L0N
DEIVLEDEFZEND L DI ofck, ThiF/N—
FOETDIV) Y F A2 MMBEBDIFTY, [R51F6]

R, TNFBERDOBITIEZELS T, 7A VA, Za—
A—7IH5T70V 7 ABMEOAITEELLETITN
Ex. OV RERERD. chEEAA—<TVTV
EWS FSDRRTY, FEICBRENEERICE ST
WBDIFTTTIFES. BREHLEHS b THVWVEFED
TETCWBATIRREIEGL T, EEAABAREDLGIRE
EVSEDIFEERATIIITNES. ZOETF—/\—
DATeBIEEA. TOWVWDSDICATER LY., &iF
EDRADEEETA Y —TDW EFW) LTRLTS0DIF
T9 1,

HBHWE. TNEIEANTE>E)—TY, H5
WiE. TOEEIFICBVWEIRVEWTSETATY, W
BWBIERINA REEDBKIEED. Z5Wofeltsn
EHBETBICDFTHENTWVS, TNIE FSHBEDDT
R —IZIZBENEDIFBHENDIEDE, FLEICAD
POTWBDIFTT, Z2VWDETAICHTLSE. b+
FIFEBNYICEEAERLIZY, HB0IE. 50 I—F >
JLELfee BNUKITEVHDNTEDT. IcBWLICH!
BEZITT. BODICBVWESE, BADTU MJ—1f2
ZEVWDIDTICBWLWEDIFBDIT TRk, HHWLIE M
MEELTTYM)—DHAVEDIFBIEED. F5
WO TS G DITEh K< 5lEHEINSE, ThidRL
TEREHGEBERDPHDINETOINSTEEROTVBA

TIRIELT TNRIFTRGELS T BFROANLSHSH
BWDTEWAWAGIV Yy FAY MEEINSTXE
LTBH5TT, BETADETI OV oX—F27
ZPOTNDE BEEAIRBDHITP2TINSED
TELWDIFTI R, #icE>THLRBNLL. BF
TRICEDTEELVWEVWS TENDBBEEAET,
(R51F 7]

(Z31k 8]

IhEFTdVSTYIFES, HEZRTES5S EDDD
L2 e ERAEDEN>TET, ATZTETHS
LTHVET, TNLEABEROAD T S ZMENIFZICH
TRICAETZEFTVWEENFTT, JUIIKFEREED LW
STEEETETENTES. THW\ofcd&d. FZiFE
EOELDICIVIYFAY MHZEBDIFTY,

BUORLICBVETIINEDS, IV v FXAVFEWD
DDIFRL T, AIDKEGEMZ DL BEED/N\—
FaE522595EWD5TERITTIEGLST. BARTIE
FERICLTZSWVWS T EEEDNOABERATTITNE
HORLTZEDTRELT. 25V 5EGHSIINED,
HEDOEDERLE NS ETATEELEELETIERNT
EBATC, ZHUEEICE DTOWLELNHARSH 50T T
TINhES. TNRIFTIEESC T RIFED S DiFHE
TEHEBRELIEL DT, RABAICE>THIFREICELWL
mEFIEHLTINS, ZOWVofcIXRICEHGTD, £
WS EKRT. BIREE VS DIE gz RE 2D Tld
T BIDIRDEVZRE S, £EE2RES. B’E
EDDBEHNZRE S, T OV RBZHFAIFNE
WFEWL, TO2WDTEZEEZASE. IV YF AT E
EVSDIFERBICEERERBRIAICGS EEZASNE
9, [RS51K8]

EWSTET BAEMITES LD ADICEZNUIZLW
DHrEWVWSTEE, TNHS3ADHICEHLLBEZL
TOWRERWERBWE T, £ALIBRENLET,

ZTNTIE. SANCAAY YV ERICBREZE W EEW
EBWET,

Workshop II Zoo Improvement/Enrichment I 13



Crdh. #EfELTEHEIC. BRICTTIFED. XMV
VEADEBBEEWNSD. TBNMEWVCLET,

AV VERRBAFIATRVERZEENT, RER
AFEZTHREENTVEY, KA Fr—EOYAITURX
EVOTIERIc—RMESIc. BMOBIEh T Y
FAY MIET RN EHZEONNTWS, FEICE
FTRHVETIINELFETNTWVWDIHAEETT ., T
SVSEMKTIE. OV oI T S ANGEE—
ANEBREWS T &Y ET,

14I T—rvavy 7 1 HPEICBEIZZY v F A FOYRE



Environmental enrichment: why it is important for zoo animals
RIBT Dy FAV b L EEEEOEMICE > TKRTID
Georgia MASON Ph.D.  Professor, Animal Sciences Department, University of Guelph
TaA—T7 AV JIIVTRFE FYRFFE HE

ABIFERAICHBITHOD N THR
ICFELTHEYET, REDEETT
B EDREYIHRTEVET,

£F9E1HAETIH. BEEHV
DMCEDETFDREEPA LR
HEETHHNENDITETT, TN
SO EBOmAEFE> TW ek
WEDTT . Z LT ABERIEEV D DIFFELEMICE D
TEABEHEERFDODTL LD, ZLT. EEYIDER
BIVDYFAY SOBMEICDWT, BEichh>TW
BT EFATL & 5D, REREMIOH LUVHEL S, ]’
BIV)YyFAY MUAFENE T S5EBMRICDONT
BELBLLEFEY, [R34F2)

Environmental enrichment:
why it is important for zoo
animals

TP

How scientists assess stress and welfare in animals
What captivity means for wild animals
What we know about the value of environmental enrichment for zoo animals

Lecture plan

What new studies on laboratory/research animals suggest are adcitional
benefits of enrichment

[RS4F 2]

ZNTIE. £, LD L THENICEMO®BAL. ¥
IIVT7 I TIEDVWTCEFHEL TWADTL L& 2D EWVNS T
CIEDVWTHFELEEVWERVET, FADELSGHEHR
L AZEHET BIEICIE. EICADNEDKSICA ML R %A

HWABDEWVNDETADERDSIEHET, FIAIEHLSE
TREGEHRZEZE>TVWAAR, ZLTRAMLAZEIEA
fcBRZEIE>TWAAL, @z LTWDAR. £
LTEFRIKVICHEZRATWAAL, ZLTEIVWT
WB. BEHWVEHNS DIERZER A TLS. EERAATY
5. EBICEVNTNS, BH>TWS. BhzrElcian
TWBAL, TDESTEANL. BUDREHENDIFT
Y. WICE bRV ETh, RIVEZDODMW. HHL
WBREYAT L BEIWVEITEHEZEEDO>TVWEE T,
INHLEMICE L TIEEBDIFTT,

[RS54F 3] [R5k 4]

How scientists assess stress and welfare in animals

EEORBSOCA N AEDMNHERICTET O

Biological signs of stress I ARl A0 Bk iR
We know, from studies of stressed humans, that severe or long-asting stress can
cause the following:
- Agitated, restless behaviour
- Strong motivations ta change the situation
« Depression
= Anxiety
- Stressh release 7l rtice icls)
* Reproductive problems '
* Suppression of the immune system
s ovasclar disease

otheri

[RSAF 4]

HAIE(CIE, ZEEDDEL. A TEERIZREE L
LI L. HFBICTORRZEZLS LT HBOFR, D
FVEALDORELDSRIFTcNERSTW LET., 5D
AR ZLTAMLARIVEYDDMENE T, AR,
7 RLFUYTHZENDVFIARTAL KD EN
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£Y, LEEELHVET, FEE. £ LTFHDET
HRERBYETR, REVATLOTWHEHYET, £
LT, BICBVEKRTEOCEEE CH O, BEREE
FHREEZWAET L, FHDEHELHVET., TNFE

TCCELZRBY TIFTWERWERWE Y, [RF4F 5]

FTHHIC, BEOHE A TENETESEETT,

AR MLREBAET L Y AERDARY, B0
WEEIEEI D). BZETVDLIICETITES LY
LEdh, BRERDRBTLERREP. H5LEZ 50
e A LRADZBWRRERISNE T & BEITEIES
WELTELTEBLRTEIHEWZLET, £RITTH
BEEDFHTY, FAESLTVET, ThHRYIR
LEZAERTHCTHYET, TNHYVILICERENE
T, EBICHMTE > THETALSHEEINT, BEIT
F}ELTWB, b A FLAFICBODNEHILDE
B{TENE A DT TT, [RF1K6]

KWREY FFTCHEEVDHRR FLAKRIVEST
I DY, 7 RFUY VFOARTOAL RELDD
WTYT, TTTEBEADYET, BiEDLICIFRIBE
BLWSEDHHVET, BELFTLAIBRERILEY
DNEEEZT TOMENDZDIF T,  [RF4FT]

TlE. TTTHEERICE > THBRELIGEALE
HKEFDODTLLID. BVE. ZLTOLLELHY F
T, ABERTIH. BEEICE >THEFCELN
BT LI TSRAOELHZENDTETY, BETY
L. BRLERTEXT, LTHAD. IIFTADEEWN
fELELTERETH oY, BEMICHIRE ) 5%
EDREHBIET, FIRERFIZR. EDKIICNTY
AHEESTVWBDTL LIS

FEOEFEVODIFFERBITELWVWTT, KEHET.
B\EFT. Z LT, TONEHEETTITNES, 8
PTEICRERELTHB LETNEWTEL, FEOHT
HZ5TIR. T LT, TOFYRIIEEDHTKEZIR
LTVWET, ERBICELVEETYT, Z<0EMIENS
DiE. ABEHSESNTWSE, AEFICBINTUVE

16I7—793w7ﬂ FPEICR T 2T v F A2 PO

Biological signs of stress I AbL 2@ E IR

We know, from studies of stressed humans, that severe or long-asting stress can
cause the following:

+ Agitated, restless behaviour

+ Strong motivations to change the situation

+ Depression

- Anxiety

- Stressh release ialine; it oids)

= Reproductive problems

* Suppression of the immune system

+ Gastric ulcers, cardiovascular di nd other i
+ Shortened lifespan

[(R54F 5]

Stereotypic behaviour in human clinical conditions
(e.g. autism}, plus in experimentally manipulated animals,
is caused by dysfunction in specific regions of the brain

AR OERFRRE (BBIEAE ) ORI ICIBES NI HEhHER
THEROSEEROMEETIELET S,




TERETHY . ZLTATBHLDOTHLEASNET,
Ny MEFTREREVWTT R BFEDETERLTY,
(254K 8]

Some species do seem to thrive in zoos ...
B TOEEITSEGER LTSRS

e.g. grizzly bears
—negligible abnormal behaviour,
easy breeding, and excellent
infant survivorship

.......

[XS54Fk 10]

ZDEFTIH, EBICOELEHBETTEGLTWNS
EDICTNA) =T —HhHWET, EMETEREITE
NEFEAEROSNEFEA L. FENIFERICRIFTT L.
HEROEFEREIERICEWVNTT ., BMRDEE T CIE
BB LIEEZEZ>TEBYET, ENICHEZSL D
@B ET, 7Y IV ABZED—DTIh. YIiLE
ZD—DTY, TAFYXYILTIH. ZLT. RTx
AZEZITCIR. TIH. TNHIRTTIEGNEL
ST &IE. IRLWTINERERTY, EOHRT. BET
ICEDNTWS EREBLRITEZECTHMBELNE
¥, Tl TTTEABBELHZDTLELEID. ED
DR TNEVOWDTL & DD
[R54K 9] [RSAFK 10]

BEITEICTITNE. FEBIHRVRLTITONSERE
BT T, BRAEOFHELUTWE TR, TITREY
IPR—=2 V7% LTVET, BRSHTTCIR, 2DV
UTCTIINES. RLITESZEAEELERYRLTVET,
BZELCECAICBEVWTVWET . ZLTE>TVWE T,
COESBERFITEVODHBELZATY, LT,

BOHRICIIER ICHBEICERTIHN D 5EDEH Y F

To TOHEHFD1DOHBFY > THY. 80%DF 1 UH
BETEHZREET., FTCRALY. BYRLTEZE

BHBTHEVIETENRESNE T,
(R54F 1] [RS4K12]

Traditional ‘stereotypies’: repetitive, unvarying and with
no apparent goal or function
HEDOMERITEL 2YBL. BRELBEHPEEE
HEhENTEMZITE.

[R5k 11]

In some species, stereotypic behaviours are very prevalent
= n zoo-housed giraffes, ¢. 80% animals ‘tongue-play' of repeatedly lick walls

KETHSNBRAEICASNDER
BETHESLTOSY L ORB0%I-ERULRYETREH TARES NS,

[RS54/FK 12]

Zoo elephants: many reasons for concern

B R O G BT HRTR

Stereotypic behaviour e E T

[XS51F 13]

FEODBECEHERTEIEH Y &I, Fiew IFHDREE
LEHYVET, IRV ITTIFEL, WAWAGERD
HOTCERTE. H2VIEENDBUADERDL SEID
HUET, TNUIAELYITIR, BNTWBEEWNSE
BEfTEIbHYET, TL T BRCE e, TNICET 28
AREBETVWELVWERVETH. VUREKITTHSE
DEEERECTHDED. BATCEDFHZERLTLED
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el EDN BBV RETH D ED BAFTIIET LT
LESEWoRIEDBHBIVET, BB TDT7IT7VIE
WO DIE, FEREBICHDEVE 50 /-t hEFE
PMEVDTY, [R51K13]

F—E2—LIYECHEZRAPITVEICEYET,
PAEAFLRARIVEZZZHLTLESATT R,
HFBICBVWAMLAZHLTLE S, FEICENTHL
TLESDHF—R—BATT, BIBRERDEIOTL
FOATYT, TIHSEIBZ. BIMEDTF—2—LFHFE
DEDELNRET E KA IBOREEITLEO>TVET,
ARLARIVEVD K EADBEND ENDTETT
DT, BOME. BREDBEBBICTIPTVLENSZ
EREDNTVET,

. FMETORREDOREL DY E T, HiaLlcL
LTH. FEBIHERDECELEL. FEDOLDICL
NETE TTVHDEIEL Y Z—DEDIEFETED 2
BTHBHEEDLNTVET,

LH L. BOTERIFTELVATT, £2TNIEE
MERAFTRENBIGEEEHNENS T L TNIFREIC
FOTHLEVET L. HETTRELDL. FEHLS
FETICENNEDNENS T LICL 2 TEHENET
L. BMIEDHY £5ICK>THEDOTEXT, £
T, flebm LW LE LT, Z0EDBALDRIREIC
EDRO2THIGLTWFIFL LD E WS REZTRL
fEWhERWVWET,

INEEMEICK BN I -3 VDRITTIThE
H. TOF—Z—LVDDIEFETELIERBITHL. A
ROFTEELNBVDIFT T, LALBYEICK > TES
TWC. RFID6 DB TI17%DEEL HNIE. 4
BD4MNHHRCLTCLESEMELHSDIFTI., 2
FUBMEICK O TFELLPO2TWS L, PYUADHME
EOTCWBETAEHBEVNSTETT &l Elck
THEVWAWNWEENVE T, HBETIFHREICSETLNCD
. BEDODETIESELWLDHBENEVNSDHHIVET,
[RS4K 14~ 17]

18I T—rvavy 7 1 HPEICEIZZY v F A FOYEE

Zoo-housed cheetahs...have:

adrenal hypertrophy

faecal cortisol levels c. triple /
that of free-living wild animals

a high incidence of gastritis
not seen in the wild

(RS 14]

Zoo-housed cheetahs...have:

adrenal hypertrophy

faecal cortisol levels c. triple
that of free-living wild animals

a high incidence of gastritis

notseen in the wild

+  poor breeding success P
(e.g. infant mortality rates c. QB @, e o
tWigbe that seen in breeding --
centres) {LATTLATILL [

[XZ1F 15]

How animals adapt to captivity is variable:
it depends on the species, on whether it
was born in captivity, and what the zoo is
like

[XZ41F 16]

Variation between zoos: an example

Cheetah infant mortality varies between zoos, from 17% to 44 %

HYEMOEL

F—A—DOH i ROEETIHEA B) DR LY RELE
Hdd. (£ 'J'HG)FII'J‘GE‘I%FE%(F(H%- i

[RS54K17]



Captive carnivore welfare: the bottom row typically thrives,
but the top row typically has poor welfare

ARBMOEL. FRIESEGEGLTL A8, LRIZZS3TEDHD.

We can use the variation between
species, and the variation between zoos,
to identify the origin of welfare problems

[R5AK19]

ZDTDAETITH. TOINCHBDIE. BB T TH%E
DOFECBRHTHED. LOAESFLEBRTELGVE
DTY, DFN. DELLDHEVDIFFRERADLEREL
LWL, TEIE S TELREVL. BREDMEZIEZ
PIUVDIFEATITR, TOLEDEEWNDSDIFIFEICE
BITEACOGEAYPTVL. AFLABBAPTVEE
WD Z &IV ET, TIHh L, RIENICEDEVICK
HHEED. BMRICLHEEZEHNICHIBLT. Th
ICE>TRUEZZ TV EVWD THEBRICHE>TER
T,  [R54K 18] [R54K 19]

Across Carnivore species, being large and naturally wide-ranging
predicts time spent in stereotypic pacing when captive
AEHNERCENT, FORESE, THEOESH
HAETICE M -LZORRR—L U T RERITHAILT
WaIENHnh D,

BEHTHFLER

:
8

= toE G Erream
Minimum home range size
. km)

CNE—DDHITIH. ABRFMERTWOELT &,
BICE2THBEYVWAWVWAERELE>TWVWEY, TDIZ7

ERTCVWERETET L. TNTNORDELG - fcEZH
S5HLTWEY, BEITEN EETHHNENCSVET
EDEVWSTEERTVWET, ZLT. HEDELDE
EXRTENRIFTESHEVWSITEERTVE T, BHED
FTHFVEDEVED, FIZE I Ehdm+ty x
ICIRVETE BRICWTEHHE Y BETEI AR E
BTN ES, B8, BFEDE EICBBHmBELIAEVED
DiF. EBRTEZFMETEI LPTUVEVNS T EHLD
MO TWVWET, [RF1F20]

Natural ranging also predicts levels of
captive infant mortality

BATOFBSEOLEFEHEFTTD
HAEROECEICBLEAL TS,

WE THERETE

L
.
:% .
o
] A.F..
A o

o e
i a i 7 3
Minimum home range size

(log sq. km)

z
3
o
£=
3
]
|
3

e ATENER

[XZ51F 21]

Cf. median zoo enc. si

BB O T r— S AXE850m2
[R5k 22]

LR BARADTHEVSED.TNZVRI T 772 —
ELTRIGARIC. HERDRUXRICENTITREZS
ABDEVNDITEZRTVET, BT COHERDIE
X HFYBHEEHLGAEEVLDIIEERDIET
ZHEWTY L. BBEELREVEDIE. PRIYVEE
TTRTELPTVEWNS T EHDHYET, [RF4F21]

RyF VIR TCHET L DBYFELHFTT
THIHEDLO>TEET, RyF 3TV IIDBE. b
DITBEELREVATI R, KiE. 8FFAFAA—
PILSESVDOTEEETTY, LHL. &/DITEIRED
RyF3TIITHOTCH. 1,200 FAFAA— LS
SWEIK DI T INZERDY A REENET &,
TOEWETEAFAA-MLSSVWLHEVDIF TS
DEITHE. RFEDTHEEAD 100 57D 1 <5000

Workshop II Zoo Improvement/Enrichment I 19



DMIBEEH GV EVSBMEL HSDITTT,

Corticosteroids (stress hormones)

ZHOLET & PV @]*ﬁ@%*ﬁ@?ﬂ%‘:ti*%ﬁg in black rhinos in different zoos
ERDVZET, FICRUDOETD, DEWNEWNDS T SRy (DT KT el

tBELLTEEX LI ALEOHRTEH #EICK >
TENCHLES DD HEBHRWEZALEWNEDA
FETEDHENDSTEZRLET, [RF4F22]

TNEF vy —0IVATY bETVZ—TTTVHR
JIVIVEIE. Zhh o7 b VEETHRE LD
DTIH. ZLOYETy/ AT A DREZ W LEFL
feo ZLT. JIVFORTAA FHAENSSWVHTWS
DH. THUFAFLARIVEVGATID. TOE%XE (R51F 23]
MERCETHBRZ LE L, #MEICK>Ta)LFaX
7O4 RODBENSLDOMEV DL EFAT HERE
WelEFLTO BRBODT7 IV ADRTERTVET,
TNUERMEBDOANZED. TOHRWNGEDODADNSRE TS
DIF TR, TIHLH. IFEAETIVADOAADS L
hRAETEHNTEREL, LOL. BYEICEHEENTLE >
TWBKETTDT, 7O 1DRA ML ARBIEREICEL
TWEY, [RS54K 23 ~ 25]

TN A7 ZBYEGATID REIE T T,
ZHO—EDETADB LHMRSNGWATIT R, HED

ETAEEDIEYN TZAN— Mz, DXUEIHADL SR [(R51F 24]
NoNBZbIEATY, THWLHFEICE. 70801
DA B L/ZZE)b\féj L) 'f&(’\ & Ly 5 Z & b\i;bb\g Tb\ij‘o Public nearly surrounds enclosure

RAEMEte LHEL

FEICK > TEINEITEVWDDZENSTETTD
T. BOEBAICE S VWIIRRIEEBVEENHZDH
EVWSTELDOLBERBNEY, [R51K 26]

[RSAF 25]

Little access by public
BAEFRIEEICRRARL AT Public viewing area
REF=IT

ZOfE, NI EITVTTIINES. TNLE
ECLTOEBREWNLE Lz, BN5BAhH 2T
A FILEWEZAICENS T ENTES L, DD —
BRDADBEND T ENTED L DRHERER > TZEM)
BTT & DIVFV—ILDRMHIDEWNEWND T EHD
DMUEY, DFY. BNBEADH LD ENDEND T
ET. AMLVARIVEY DDA EDD>TLBHENDT
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ETZATY,

/_ . o - Lecture plan T ENEE
TEREELNLVEM DA EUADEEZRAPT N E
N How scientists assess stress and welfare in animals
(/\ 5 Z— (‘:. o %hb\ 5 N }\ E Lcob\fé‘: L/\ ((: C 5 (lcﬁ %)7‘]_75\ VWhat captivity means for wild animals
APLREBLIECWELNSTETIOT, DGR | I it

benefits of enrichment

BESNITREDHRT, ESVWSREENENICHZDHE
WO ZEZEZBITNEWTE A, TLTE . Bt
HBRWETZ A, BNEIALEWVWOIDZ, BADORERES
NIERETEHR LTV T EDEETY, LHFRED
EoLrLWELINhEDL, FiTmHamze5x12L0D
TE ZLTRREAVEZS VY3 VENDLOBIRIER

ICTBEVWDTENFRICEETY, [RF1F27 ~29] AFAF 30
TlE. TTHBUMTEREI YU v F AV HEMIC
R lces nd it e o e pbl. ceed Lo TATEOD EWS T EEDNTF— S EHE L
B3 PBHBNIE =oAL TSI DT~ B feLET, BMEOSHTIL, BHDBLAVLE
BWET, LEVWETDL, FERICINE THRELEA

.0.0.0.0.0.0—, 99_.-,,\ -_-.\‘ R - o
'333:33:::::;%:.33. \ TLBENBBNSTT, [R34F 0]
¢ St )

"y

o ' Experimental test:
change of the number of hiding
places

BHISFOMDENCED
HERHIT AL

N=6,P<«0.001

[R54F 31]

TlE. TDRZA RTIH. FZIFE. WAWLWALE)
EBDLLE T, e TABNZHZFALHDEU TV IR
TEBEVWSTEEZEVE LTz, BNBBEFAHEWLNER
FLADBLCBEVET, ThICKYELT. TOEDH
WaEDL B, BN2ELETAEDCBEVNDTEARBL
EWSTELDOS>TEVET,

TnE. RBELIETIVY 7 74— SR DOER
TY, TTTREENZTNOETT D, S"DODERNET
BVET, INHBRMLRRIVEVDLANILTT R, B
WETIH. ARLRARIVEVHREBEIV v FAV b
DFIDEDTYT, BWEDTIH BEIV Y F XY
FDETYT, BVWESEL LIERTYT, ThThany
YEIVICEAT S ADOHYEDERTT IFNE .
RBINEAEDCWET EL AMLARIVEYDLANILA
THOTET, 500ULEFTHA>TEYETHR chd
A MLARIVEVHDAUONMNCEDSZ D EWVWS T EDKWE
FfzEBWNET, [R54F31]

[RS1F 28]

[RZ4F 29]
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Gerbils: why do they show stereotypic digging?
FLFFRAZ[EHERBUERITHDEAID,

[R54F 32]

Providing a naturalistic burrow abolishes stereotypic behaviour
BEAISEVDRAEFESZ 2L OTRIFE-(Rohiiot.

[XZ41F 33]

TlE. EBTEIEESTLL DD, T TIEEBRITE
TEH. MRz, Jv—EILTT, TDTF—ID
FBICIT > C B 2Rt CE T, GEGATL L DD
INEEHSNGEWVATLEDID, REBETI V) v F XY
FTOECWKDTLEDD, TOIv—EIL, Tl
RAZTTIINEL, BEICVWETEEBEAANEREY
9. 2T TIFNEWT v —EILARZABHERNVET,
INEREDRRZA T TR, BIEDQED SHIT S IR
DT A0DITTT, [RF4K32]

Tl bV EESFE. E2GFBATLEDD,
HANEE>T. T TREICET. ZLTFHEDCS
DIFTY, RBREDT—IDHRTT L. TDRIGEEN
#5Z2%9, ZLT. TOKIIT RV EEOTVE
£9., TLT. ROBRERDEDICTDE ST MRV
T, BORICENZEDLDEND T ET. BETEHD
EECEREVSBERIABDVET, EHFEELKITE
BFoLrWVWE L ES., LWDOLENICERDRIBH L
EGDIFTREL. ATRNGRIBETERVWATYT R, B
AREFLELODEREESZNIERVNTY, COHEAHS
EZDRIEDOHBHERVE T, [R51F33])

BEVSDIFHENEDEAY ZRHET. OHHS
ATIh, BREIFTTIHIEETVWETT & K TAD

22I T—rvavy 7 1 HPEICEIZZY v F A FOYEE

BETEMAHTEXT, EFHODEERS L. ERTENH
BRINET, BECTHO>TEH. COERTEEERTE
BATT R, REDBRORIMITTIFES T, f[bh b
Jw o EEZT. FHDOEEREZEVSCTETEHER
TEHERTESD. INHDREIVV Y FAY T,
AIWICBARDEEZRMT 2EW0ND T LT BEITH
DELTHATYT, [RF1F34]

In horses, social contact/ being able to see other horses
reduces stereotypic behaviour. Even a mirror may be effectivel

DRI TRHRHDELNY PO YIER S ENERTH
EERIEL, ATIHESEHOND!

[RS5AFk 34]

Across 23 studies, enrichment use in zoos typically reduced
stereotypic behaviour by 50-60%

IMEICE 5230 REUEREHNEORER . BRTHORE T
RPHE0~60%(AHEI=.,
BRETBREE

3%

I O GControl

Bk
B Enichment BIFHEHY

8 4§

5 =

% time stereotyping
3 8

5
o

[R5AFk 35]

FMRICHELELTC. TORIBEI V) v F XA DB
ROBER. RLhEWS T &) F L, 23 D3R
DEME. HRCw >TIThNELT. TDT—2TT
ThES RBEI VU Yy FAY M E5ZET ERBEITE
HDEEHITIE 50%BDTHENDTET LI, RRE)
. ERE. TLTEHNDETH->TH, BEICEN
TRZOWVOERIBEI V) v F XY bHIEBIC K OBEES
THBHEWND T ELDHY XY, BRFTBEICIT TlEEL.
ELDTZADEEI V) v FAY MMEHBEWNDT
ETY, [R54FK 35]
CNEPREOY—OY > 2 —TCOMETT, D
INVBZDT) =T 42TV Z=ThH. e TADHE
DY ET, FEOMETTR, TL T KEGRHEE
EZTC BEIV) v FAY bapdE L, BLWDE
FEtE LIz, L CH LW EDESZ Y. LT
BRMXOEBERZ L) LE L, TnE>F< W of



ATTR. e EAFEPMEFNE LT, TNHZEST

T, BEEPHEVWTTIFEEL REDF/INVATT Ko
ZLT. ERTEIECDOI V) Y F AV FOER, B
feEWSTENEDNTHYET,

FEBROE. T L TABTTHROEY). mALE
ICREBEIV Y FAY FOMRLHBHDIFTY, B4R
A ML RZEKRIBICBHIEL. EBGTS®HZRDETEST
EDDDDTVET, BNEWSTELSERTESD
T TNRALRALTY, £ LT #EGTEHE
ESEDBEVNSTE, EFR=I 3 UERETEHEN
S2T¢. ZLTHELBALCLDGTREDEFRN— 3>
HEZBHENDSTETY., BMEDOEAETEL. DT &
EON D TVWBEIFZWVERBNET, [RS1F36]

RTTIINES. ADEEDFREICHZVETN,
TIFFICRIEI )y FAY MEEEMICEZ S E0D
TEEBLLEIFRWERWE T, BRI Tld%
KT WEBIVUYFAY MERENICE TS ADOEDH
HYKERRE, LT, AR MEDNTBEITOERMED
HBEWVWDITERBLLEFEVWERWVET,
(RS54 36] [R51F 37]

Enrichment (novel abjects) plus enclosure redesign plus
more dietary bamboo ..
triggered many successful panda births in Wolong Centre, China

N grew from 25 to 80 in a few years

These enrichments also reduced
stereotypic behaviour

k(3 4 ) BEILOF R

To summarise:
Environmental enrichment prevents/reduces
chronic stress and abnormal behvaiour

...by allowing escape/shelter

o .... by allowing animal to meet ‘behavioural needs'

[RSAK37]

Enriched environments generally cause laboratory rodents
to have lower levels of stress

EHADFoEBM TILBROBENTE LA AL A
NETFFRE—RHISEHEA TN,

[RS51Fk 38]

Environmental enrichment
also
improves animals’ abllltles to cape with stress

[R5k 39]

E g environmental enrichment (‘EE') reduces the corticosteroid response
to handling in rats, compared to non-enriched control (‘C’) rats

SuhCIEBEO®E (EE)EEhOEORE(C) IS TH
URLAIE N A &C T B R ARILEAQLFARTOA
R Dimb ARSIz,

T 400
= ——C
o 300 P<001 ——
2001 LT R
100] t

[RS51F 41]
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TIEEY. RBEZOEFYTTITNEL, RENETS
ADFEDNREBEI V) v FAY MHBEWNSTELD
DoTEY, DY, BYROEMIT TIER. ER
B CETSRADOMENHZENDTELDLOTE
ER

Tl&. TTTIEREBERDIF->wE. IhETHALT
WEWERBWETY,

RTVATTINES, TNEESERETY, FHE
THREOZEDERICIEI VIV EMERRELTUVEL
feo FOBETTITNE RIEIVUYFAVMELT
WAWALEREAHYET, TOKIEREET—I%
52%, TLTEDDPDI VI YFAY M ZLTKE
BRELVWEEBE»ELZE5Zr—Y8HYE91,
Ty REDNRTVR, TOKSGEFHOEETITH. SR
DEFNERLCKSIC, BEOI V)Y FAYMENWDSD
A MLRAZEREEET. T LCERLGTIHLERL
LET, I HILLERTIEGWTY, IEHDER
EVSDEMEDSDOL>TEVET, FIAKIYEER
BIV)yFAYREWSEDT. BEOEREITT
&7 <. REFE X b L ADBERITHT BEEERIH
BEBHEVSITELIDLOTEYT, X FLAMENDL
EWSTETT, COEFZERL EIFEVERVET,

AMLRIAERT 2HEHYET L. HERHEICHET S
NEEE>TEVWIET, BRALGEITNEESGUVME
ITHWNEWD T ETT R, [R51F 38 ~ 40]

MHOEFTTIINEE. ZLDBEFLH Y FIH
KREREDIF oWAICEWNT. REOHE. TV vFA
VHMMIEOTEMDA ML RITHESADCEWVWSTET
ER

AMLARAZZITBEREBRI VI YFAY DT —
. HBEWEINEVRELRT—VDEHESZ NS ET
ATxHEENET, ALY H—HEZISNET,

FomEMELNSDIE. EBEAAX ML AZEES DI
TIH. TDITZT7. AMLAKRIVEYDYZTTY,
EBEHLISHBENTI R, DA VHZEDITY, TD
FRTTIINES, KEGIVUYFAVIDT—ID
EDTY, BREGT—VE ZLTIVIYFAY D
T—=IDTAVHEVET, BRLEITNEESEVE
BEOEWEE. TOZDDREWVSDIE, BEEIEE
WET T, TTINEE. /\V RILEDHEEIFhIE
WIEWEWSBEZEZ SNficizs. J> bO—)VEt
DEDIFKEGA ML AZRAET . LTAD TV Y
FAY PENEDIEZ D TIEFEWTYT, AMLRES
AZNTHRUTLEVWEVWSTETHIET, ALELS
BEALK EABHYET, [(RS4K41]

24I T—rvavy 7 1 HPEICEIZZY v F A FOYEE

Enrichment and disease resistance:

Research on mice shows that environmental enrichment
...slows the rate of progression of many neurological diseases

e.g. Huntingdon's disease, epilepsy, Alzheimer's disease

And aids wound healing. ...
...and improves immune function!

FAZOMECITEEREL -

N ¢ S L)

Tl HFRICETAMMHETT, < TADEHHL N
TEHVET,

BIZIE. RERADIF>EETTITNES. ADKE%E
EoT. BIRENYF Y MR THBEDTAD AL 7
IWYNAI—/EEDHATRENLET, BET U Y
FAY FORETICHSHEDIFERBIT T BB AL S
KBEWET, TN\ VFV bR TRD R 7
IWYINAR—IBICH T 2HEDOEEZITET L. R&EH
EL0elEd, TLCANETERBTEARCED
TLEVE T, TIb . ARNFRizRITY LB
BICHEEHARVDIFTY ., Z LTUIHDHETIEISF >
WEEMIERECHAHEVNST LEDH>THEYET, &
NOBREI VU Y FAY MCHBHEDERTT,
[R5k 42]

BZIE. ORI LMORAZIDERERET &
HEOHR T, MEPEEZ XA IDFE. BOXXZ
T\ HOXXIH 5 DHEAEZ T e HDREDL S DEE
DNEVWEWSTEMDO D> TVEY, ThHFHLEWND
TET. WFoHETHO>TEH. SUBERLSDEENR
WEWDSTEDDDDTVWET, TVUYFAY DL
EICHBIMDEDERDSEEHNRENTT L. £cA
BICEWE LTHLRVERRET. TOERDIIMEZRS
EDTERZEDDLVET, ERLTHSEVE. B
WEHRICERRE B DI ADNA LY T WLWDIFTY, TV
oy FAY MK TRDNEEDNH D EWVDHZEIT. 7
DEETFBHTEDNTELT, [RF1F 43 ~ 45)

TZTH—DHITTH. \VF2 b RERDXXZ DA
TY, IVUYFAVPEPHTLEVET L. AHLSB
DLWEWSHKBEHNEHTL B0 TTRh, DX, TV
JwFAY NOREDEBITRBICKETLTEREZS
TEDDOINET, £EBEAA. ARBICEVELTE. B
WaEEL<CRT. BOEHRITERDOIMEZE RS ENTE
BEWVSTET. ERICROWH A TRV ET,
[RZ1F46]



E.g. social contact from females enhances
the recovery from stroke in male mice

MR XS TILIFAH DR XSH D DERES1T5 LZEH
[k BRFEOEEAEET D,

Enrichment-use is potentially a very sensitive
way of detecting ill health...

BEREFSRBNORRBTERRT HHE
DBNERELTHFSN D,

[RZ1F 44]

Enrichment-use is potentially a very sensitive
way of detecting ill health...

BRERESSRENORRETERRTHHE
DBENFEELTHFINLD,

[RS5AFk 45]

For example, in mice with Huntingdon's Disease,
declines in enrichment-use are an early sign of the
disease

DFAITHARED OIkFEELT fo'd
R BRE RS ARG PORREL TR

[RS1FK46]

In laboratory mice, a decline in burrowing behaviour can
also indicate prion-disease at its earliest stages

R XITIEAIEY T AR =SS WD T A
FCHATRIEN BB NS Irote,

AS1AK 47
TIFUELHZIEE. AIAE. THREVITALND Y
BUOEHRITE > TLE 2 EVWS R X DFEICIE. D
FYEARDITHEENGZLGOTLESFEIE. 7
A VIR CTHBARMENIERBICBVNENSTET. TN
EREFNIVIYFAY b aFEST, HERZEVERET
ROF5L050ITCd,  [R34F47]

Enriched environments also improve
brain function

Increases branching of the nerve cells, increase brain
weight, and increases learning abilities of the animal

[RSAF 48]
HED—DIDREI V)Y F AV M REV T b
ROURZEFESEDT, WEOI V) v FAY MIkD
THHOBEEERET DT DD >TVET, HOES
EBINETLET L. FEENEALIEELEWVSTEE
DHOTWVWEY, BEFENICERELTH. FEEICHKDE
EHZEDO>TWVWBEWVWS T ENDIYET ., HEMaD
DEHEHL>TVET L, BHDEEHNSZATVET, T
)y F A HBEWBEITEMENENTT L. &Y
%%wﬁbtm&mazéﬁbbotmiio%LT\
BEENBEVNT EADH D> TVET,  [RF51F 48]
ﬁ&@%hﬁUi?Hh&%\uhwﬂwiﬁi?ﬁ
WK LTz, BEFBROAFEREDT V77 R E—HEIC
POTATTIINES. BEOI VU Y F A ML
T, $%EE S —D2OMOEICT L THIMICTES
DHOEIHEVNSTEEZRTVWEY, R CHaLE
feEEICESVOSBBEIET DN EVNSTEARTWL
£7,
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Enrichment & mate choice in mink
TN DRI L A=k OEIR

Do females prefer to mate with
‘low stress' males from enriched
environments?

Home cages — small and bare Enriched compartments:
reached by half the mink

R
NS, R DR O,

contain flowing water. toys and
objects tochew

I YFAUPERL KA LN AR

TR AR RS,
EORDDEANED ST, .

[R5k 50]
BIZIE. HEDEMID K Y X b L ADEWHED S ZFE
DO EIHDEVNDTEERTVET, ZOAHLKYEIR
FHITEVO L KY KFOVRRICGIEDEWVND T &,
HDOEMIH. THEI >V VIEATTITNES. RLESD
DEINEVWDITEZRTVET,  [RFAF49]

TDOREBHEG DI, ZDDRBICS VI EBEE
Lice —DDTRETIE. THER—LTr—Y WD R
[hETR, £<AIIKE IV Yy FAY MHEWETAIC
AMEBETT, EOONELGTr—IhHIET, h
IFERICRENGRIBELEZASEBVET, FHDZY
IclE. EEXETENBTENTER VAV TR T—
HEEZTVWEY, TDUVSAIVIR2T— B O>TVE
£ &L EBICELN IV Y FENTWSOV /N~
AV MRV EY, MELHVET L. F:iFFWEHUE
FTL. MKEBVET L, XS ZEBLTELTL. FFE
IZHEE LAVWEKENEDHAWIEWNH W ET, LIk
DoTC FPDI 7 Tr—Ih6kNT. TV F
TN —V TELVWEEEZZXRS I ENTESDIFT
9, [R54K 50]

Z LT HISEREZSZE LTc, ZDDRIEDHD
EBELEZEIDOE. TNSHEDT —IBATID. &
DINETG VY RIVDRITHEDNA DTN ATT R, TD
FYRIVTEBSDHEFFRB T ENTESRLDITED

26I U—rvav 70 $PEIcBIZT Y v F A bOJEE

Females were all given a choice between two males

AAFE A RALO A AL DB A A S,

AZ4K 51

Females were all given a choice between two males

AARZNE R2ALOF AP O@ERA B 2 S,

[XZ1F 52]

They preferred to mate with the males from enriched environments!

FORERAAELIERVRE CEL T AR LA LA 5T,

[RS5AK 53]

TVWEY, TTITNERNRDHY E LT, HHHEEFHR
FEWEWSIBRICTTHEADTWK T EDNTEBAT
T, BETr—IHD5HBTENTELGWVATY, TITH
5. H#IFHERFS>TWVE LHGEWDITHATY,, HHME
EWEETAICVBEEESIDD, & LLIET V) v F
TN 2T —HH2T. FEDNAWNAHEERICAD
TENTEBHREBEIDOE I D E, EDBEERDT
L&DDHs [RF4F51]

FEBIERICESEDELT. WETV )Yy F AV
TNEREDHZEOR L REDEHZ LTV T,
IV Y FAY MPENRROE. ThHh SIRENGIR
BOMZLENTVWEY, TIHS. REIVUvFEN



DAL, BHITE > TEHIERBITHINTH S LW
STELDHIIET,
TNERBRDIFoWETT ITNES, REI VU v F
XYV MCKDTAMLRET, BEEITEIZEST &
DTEZEVSTEMDHIYET L. £iee BIHEIS
T5. TLTEENICKLES>BVRIE LD Tlddh
DEHATNE, BRE WV SREDHTEHRSEHDOH
HBEVNDITELDINET,
(R54F 52] [R5k 53]

To conclude :

In zoo animals, we know that environmental
enrichment can:

Reduce stereotypic behaviour
Improve reproductive success
-As well as allowing them to display natural behaviours

[R5k 54]
EEOBMICEVELT RBEIV Uy FAYE
WO DIEERTENZ RS T T ENTELTT L. AHED
S EXESHDHTENTELT, BROEITEENTE.
SWRIEAEEZ BT ENTEET,

T, TR T Y FEWSTEARRADEMIICE U F
LTEHE RBI VU YFAYMIKO>TARLAL ZL
TR T BIEMAD A >TWETT L, Ffel 58
HMEENEHELET,

oo ANBICEVELTE, BRZEBRVRETREDIT
BTEDNTEBREVNDSTETINDT. FEBITERTIT &L
e ZTLT. ZLDEMNEI V) v FAY FENTERE
ICBONTWAS AL EMOED SIERE BN EE
ABNBEVNSTELDOIYET,  [R51F54]

UETY, E38HBUNESTETVE L

OLHFE—
HUHESTEVE LI, MHERLSNE. €UH
WTHBERVEWS T ERBNIE, B, EDKS%ET
ETHESZ,

OBEmME
FEBICTIES LB LAWLIZFr— HUHES
TEVWE L, 77RNSY7 b, PEGEHE LIETNE
b, HREMIE. TLTTLADIERICBUUTEHEENT
HUELIe, BROFYETIE. STEELTRYF37
ITIDEWVEEZEZTWDETATTR, HTADEN
HoTC. BHhH>T. ZLTENTIRIEVWTLES &V
SETALBBHENSTETLEEIINES. ThlcDW
THERDY ETH.

OIa—=I7 < AV

DPECELTILY FDOLIBEDTT R NELTE
TY, ZA4FVENRTED. ZOV2EDERLCK
SICARLAD BB ENDDIFELANEZ ETIEFGHEWT
T Y—ILFEVWSDIK. RyF I3 v IIDERIICH
HLEEBETY, BEIF. RyFarIvIceEoT. BR
EWVWSDERZTENVVDHIESIHENSTETT,
THUERIBHAE LNEEA, TH. 75X ML— 3
UhEEBAhE LNE A

DENFvUTA—DAMTDHRICF YT 4 —hH
HoT. TH, TNHENSNTEZNEWDITETY, %
TITY—Ibhd>T. ZLTRLTENSNGWRET
TDT. AMLALHZIHE LNFEEA. FADOBERTIE
SVEZTIEEVL I GRHEWVELE T,

OLHH—
FMc. £5%,

OBmM#E

KERTHNMOT—AT. VyFIVINAZT AV MRS
Shizeis. BRI LTEYBINITESEWNS
ETTIFE, THIRABICRLTERLCE S BT ED
ABRTL&EDD,

A
Z

([

OIa—=I7 « XMV
ABICEDTERYETT L ZDEBYTY, BRI
A IATY,
BT, WEE WS DIFEREVS DHEERATY,
BEHEELZATT LR BEZDEDELY, TIH S,
IARNCORILEICEVFLT 2ET ) b — Eir
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FHLL Z LTA R LARIETHEDS L. BRD L.
RECTHRVD, DEY IV Yy FAY MENLERR R
bLRADIEWERE, BIZIEI SV BEITELELEL
ST EDHH. KUBENNEATYT, ABDT—2&EL
SDLHYET K, FHDEDEHYET L,

O&EmE
SYVEMZEFIEDFBHIC. ESVORBICEDZ
ESLIEBSVWTLE DAL T F/INA R LTEEW,

OIJa—I7 - XAV
hhUEBh. BiEEHHIET >FE50WERNE
T, WEZSTTIITNES,

OBmE

AT LA RA TOFIHONT., FERICHEE LAV
AVWAGRREEDETWREWATTIINE, 81
DEBE FICWEHZEIC. RIRTERWTEIDERE S LT
BIR—= VI EEDD—NBERT LA ZA TDITE
s REREZZTEH. ThDHER. WO BELNEST
LESRATD. ZOFEHRVBSEEDR LA
A TDFEIENE. BEDNESEWVNDS T EIEHZDHED
HEB &> ERVEVATTIFE,

OTa—=I7 « XAV
IEBICVWVEBTI R, 7—22BREWLE L
M T7IRIVDAREBEI VU Y FAY FORETICH S &
TlclE. ZTOEBSTHARY ETIINES. Folcky
FInEd, B HRBEVNDITEEFEWTY, 1.
AEFEFECHGENEWNSITETY, TV YFAUE
IE T2 TGRS TH, HAWVHETITELTEH. 80
et LTRhZb a5 A £9H. ZNHBVEEICIE
2L GEEBHELEVDITEEFBEVATY, TIDT. ZD
BRIBTY )y FAY MEIYEADRFE T, ERTEHEZE
ThBHEIC. RBEI VU Y FAY PENRETICES
FTZEPREBILREBDNERBVWET, ZNTELALWVLT
L&2D%

OLFHFH—

ZThCoH, ERBBHZLEBVEITH EUHA T
T T—TRABDYICL T, ROEXRICEY LN ERW
E3ERS

RiE. ThC»H. FTRFZEEEOLET,

TNTR. RISLEFIMEDRE S AICEHFELWNEE
fEWERVWET,
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ZEEL CHMICBRICESADHRREZELET &,
BEAFEBEIEYEE LTV ADEBICODDOTIS
NE L, E&ODWMEXRE/N\VAICETZIVIYF
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BIZAICESNEEVNS T ETIH. ZOVERE
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EESMRICEITBRETI ) v F X2 b OEERNE M
A Pioneering Attempt at Environmental Enrichment at Ueno Zoological Gardens

HE BHLFEFERTR REEBEETRE

Hidemasa HORI  Curator of the East Garden, Ueno Zoological Gardens

BEA. TAICBIE,

FlF EEFREDAHDLSEB MU
REELlc, EHFIMEDEERALE
ED

ZDT—U2 3y T THRHRINDS
EIEME. SH5B5L5LE105FE
RIDZT ETY. B&OE0FIFERH
5. BROBYMETIERREI VU Yy FAY FEWD
ZERKDIPLKELHMENE L SICHY & L e,

LEHEWEIZHITS
BIET ) yFAUMD EEER A

Pioneering Attempt at Environmental
Enrichment at Ueno Zoological Gardens

B L HHYEMAE B RE
REFEETERE B FE
Hidemasa Hori
Curator of Eastern Garden
Ueno Zoological Gardens

[RS54/FK 1]

By V) $8 A D F im
The beginning of the thing

+1999448 . Yo TAIIBYEADOHRE
NEHFBMETOr A7\ DITE
HEEER.
A behavioral biologist from San Diego
Zoo researched the behavior of giant
pandas at Ueno Zoo in April, 1999.

[RS4F 2]

CZILBEFVDETA. BESKBETAFTATSD
Le22ALREVHERBVETIFE, JIEHBAEWLDE
KD BYMEICTESD T L] EWVDARZ B LD,
199 FD38TY. BMEELERDGUVADL Zo5W0
D> —fRMIFDOERDRT, BMED ELEMDT L%
EWEADNEEEWSTET REIVUYFAVRE
WS aAvET b RN BARDHRICESHNEDED

MFEDL 2fcA T .

L&D EZOIVSERESTEATTIFE. f ZD
1999 F4 BIC L HBEMED Y v 147> I\ ZDERAE
ZIEYTBRICEOEATY, BCEHIC. > 7«
JEMEOTHENFEN LHFEBMEICR TSV EL
T IvAT7 Y b\ ZOTHRAEEL > TWATT
e BEZTHASEVP > TUVRERVET,

Yo TIEYE. BFECOLIICT v A7 MY
VAABLTHYELT. ZOHERE EHFEMRDOAH
NV ZADFAB TIERENH DT, Y7 TI8)
B TCOHBEEERDEEICT 5 EVWSBERER > TITEH#
BISRfcDIF T, [RF4F2)

BEERITEIDFIR
Stereotypic behavior

»ZDORRED LFO/N\UFIZIEERITE
PHREICRoh 5 L% 6,
The biologist pointed that stereotypic
behavior was frequently observed in
giant pandas at Ueno Zoo.

[RS4F 3]

MEEDED

The recommendation of the biologist

G DA T RN EDI=ODIRBBI ) YF
i?h@%ﬁﬁi’g}m%ﬂto

The biologist recommended us to carry
out the Environmental Enrichment for

giant pandas.

[(R54F 4]

ETAD RBICEHFERED/NY ZDTEEREL
THBE TDEPNFEEIC, KEZSTEATTIITNE S,
EBFONVZEE &2 ERVKREHELA LGN, R T
LA 24 TTEHERE ICREICREINS EEDbNTL
£ofco TNT. TOEMFEZRZC. FAFHEZED
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—LBAETE—FTa TP T. ZDEEICH
T4 TOMYETIETABIEEPO>THDLEN
E[EBNT 2. ETATBGGEADZREEONT. &R
)y FAY M ERELEITHL RO TEADVWNEESD
SNfce ZNT. ALMPSEETLWVIFEVEVNS T E
TEZDIFTY, [R54F 3] [R54F 4]

NI

FEDNTDEAY)
The diet of giant pandas in the wild
cHEDOS AT UM EDBRYMDIN%

DEF2TTHD
More than 99%
of the diets of
giant pandas is
bamboo
in the wild.

[RSAF 5]

T4 TORBERM

The foraging time in the wild
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Giant Pandas in ,

the wild spend

more than half

of their day o

foraging for food.
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The diets of giant pandas at Ueno zoo
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The giant pandas had be given rice
porridge, corn dumpling, apple, steamed
sweet potato, carrot, sugar cane, dried
jujube, and bamboo at Ueno zoo.
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The feeding time at Ueno zoo
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The feeding time is
very short because
the pandas do not
need to seek their
food.
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Captive pandas have no “job" to live
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The cause of stereotypic
behavior is monotonous
environment without
stimulus.
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Give a “Job” for the panda
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faBZEEA 5,
Attempt to give
sugarcane using
“‘a puzzle feeder”
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It is hard to eat
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A bamboo cylinders of diameter 8 to 10cm
and length 30cm and with both ends
enclosed by joints, make a triangular-
shaped hole in side of each cylinder using
a saw, and fill the cylinder with sugarcane,
then feed.
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Feeding-Enrichment for African Elephants
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Tetsuya SUZUKI  Higashiyama Zoo & Botanical Garden,
Greenification & Public Works Bureau,Nagoya City Office
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