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This manual represents more than 4 years of rescarch, planning and production. At the
American Zoo and Aquarium Association (AZA) National Conference in September 1992,
the AZA Rhino Tixonomic Advisory Group (TAG) organized a rhinoceros husbandry
committee (M. Fouraker, chair) to produce a husbandry manual for all rhino species in cap-
tivity i North America. In July 1993, an initial meeting was held at the White Oak
Conservation Center {Yulee, LY to address white rhino husbandry. In January 1995, the
committce met for 1 second workshop at White Oak to review data on the white rhino and
discuss husbandiy of the black and greater one-horned species. Management of these three
thinocetos species, well established in captivity in North America, is the focus of this man-
ual. Tife histories and distributions of the ather two recognized rhino species, the Javan and
Sumatian, we discussed in the chaprer on Taxonomy and Conservation Status, and man-
agement concerns specttic to the small North American captive population of Sumatran rhi-
nos are given in Appendix L

While niuch data lave been compiled for this manual, many holes in our knowledge base
still exist. [t iz our intention that this manual be the catalyst for scientific inquiry into the
management of rhinos in captiviry. This manual presents recommended guidelines for the
successiul mamienance of thinos in captivity given the scientific data currently available,
With respect to exhihit design, guidelines are given tor the renovation of existing captive
rhino facilities or the construction of new exhibits. These guidelines represent current opti-
mal recommendations tor participation in the AZA's Species Survival Plans (SSP5)© and in
no way reflect ULS. Department of Agriculture (USDA) minimum standards. Although nece-
essary [or pacticiparion in rhinoceros S8Ps, the guidelines do not supersede USDA mandates
tor the exhibition of rhino species.

Additional intformation concerning these recommendations may he gathered by contacting
the respective S8 Coordinators, (See Resources on back cover.) 1t should also he emphia-
sized that these recommenditions are guidelines, and in all cases, common sense concerning
enclosure design and routine captive animal management should be used. Parameters exclu-
sive to s individual mstitunon also need 16 be considered (e.g., climate, local and state Taws,
animal personalities, ete.).

ACKNOWI EDGMENTS

The editos would like ro acknowledge several people and organizations for their contribu-
nens to this manual: the Ternational Rhino Foundation as well as Bob Reece and the AZA
Rhine Taxonemic Advisory Group for funding and resource support; Tom Foose for his tire-
less commitment to rhinoceros conservation; John Lukas and the White Oak Conservation
Center for sponsoring both husbandry workshops: Bruce Read and Jack Grisham for their
constructive comments on carlier dradts of this document; Greta MeMillan and  the
Knoxville Zoo Conservation Research Department for organizing the tirst husbandry work-
shop: all chapter authors and husbandry workshop participants for their expertise and con-
tributions; Margie Adkins for the manual design; Olmsted-Kirk Paper Company for the
donation of paper used to print this manual; and finally, the Fort Worth Zoo for dedicaring
stalt time and resources to the completion of this important project.
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A Bricre Thistory Aanp Ovirview or RuiNos

I'he tanily Rhinocerotidae has had a glorious history, Smce the first rhinoceros appeared
about 50 mullion vears ago, the thino family has enjoved abundance and diversity, with many
difterent species that assumed a wide variety of forms and occupied a broad range of niches
often associated with other kinds of animals today. Some extinet rhinos had horns; others
did not. Some rhinos appeared and acted like horses, others like hippos, some like tapirs, at
least one like a small clephant. and several even like girattes. Indeed, the largest land mam-
mal that ever lived was a rhino.

Morcover, rhinos have not always heen confined te Afticoand Asia. During most of the last
S0 million vears, they also inhabited Furope and particulinly Notth Americi, Rhinos were
the commaonest of the Luge herbivores in North America tor 40 million years and became
extinct only because of drastic climatic changes about 5 million vears ago. Today, five rhino
species smvive: three spedies 1n Asia and two m Africa.

[n numerous respects, thinos are typical ungulates. Feologcally, they function as primary
consumers, or herhivores, and like most ungulates their weapons are prinuarily defensive
rather than offensive. Rhinos generally inhabit savannahs, shrubby regions and forests in
tropical and subtropical regions. Morcover, they are usually restricted to areas in which a
frequent trip to water or mud holex is pmmhle Mud w lll(mmg is especially effective in
accelerating heat loss, as mud takes more than an hour to dry and absorbs body heat in the
process. A thick coating of mud also helps protect against insects and parasites and keep skin
supple.

Generally speaking, thinos require bugpe individual areas because of their size and daily
nutritonal requitements, Most are fuly tentorial, defending their home ranges to ensure
adequate food and minimal reproductive competition. Territories are most often marked



with urine or dung, as thine vision is poor hut oltactory abilities are well-developed. Flakes
of skin left on trees used as rubbing posts, as well as dried mud that falls from the skin, also
carry individual seents and thus help establish territorial boundaries. Wide variation does
exist, however, among the rhino species with regard to the size of individual ranges, the
degree of territoriality, and sovial organization. General species descriptions are provided in
Owen-Smith, 1975; Kingdon, 1979; Estes, 1991; Laurie, 1982; and Nowak. 1991. The
species descriptions below are summaries; specific ecological studies may cite data that
slightly differ from these general descriptions. Word-origin information was obtained from
Barror (1960).

GREATER ONE-HOBRNED RHINOCEROS

Scienriere Name anp Oricin
* Rbinoceros untcornis

= Rbinoceros: from the Creek rbing, meaning “nose” and ceros, meaning “horn”
* unicornts: trom the Latin w#ni, meaning “one” and cornus, meaning “horn”

Conmmon NaMEs
* Asian greater one-horned rhinoceros: referring to the single large horn
* Indian/Nepalese rhinoceros: referring to the species’ endemic range

- 1 DisTriBUTION AND HARITAT

* Northern India, southern Nepal
* Floodplains, riverine grasslands

Size
1.800 10 2,200 kg (4,000 to 5,000 (h)
1.75 to 2.0 m (5.75 to 6.5 1) tall ar shoulder
= Single horn 20 to 61 cm (8 1o 24 in.) long
Largest fand mammal (afier clephants) along with the African white rhino

Puvsican Descrirtion

* Brownish-gray, hairless, with rivet-plated (armor-plated), knobby skin
* One horn

* Upper lip semi-prehensile

Lire History CHARACTERISTICS

* Grazer (primarily; will consume some browsc)

* Mostly solitary; groups of females and young or temporary groups of subadults
* Temales sexually mature at 5 to 7 vears of age; males at 10 years

* Gestation period approximately 15 to 16 months; interbirth interval of 3 years

Greater one-horned rhino
~2.000 surviving

Sumatran rhino
<400 surviving

. Javan rhino
<100 surviving

Figure 1. Asian rhine species” histovical distributions and cureent conntry totals
(Map: Nowan Stezen)



JAVAN RHINOCEROS

Screnirie Nanve ano Oricin
* Rhinoceros sondaicus
* Rhinoceros: trom the Greek rhino, meaning “nose™ and ceros, meaning “horn”

* sondaicns: probably lclcnmg_, to the Sunda istands in Tndonesia. {(Latin -fews indicates a
locality.) “Sunda™ means “Java.”

Conmmon Names

» Javan rhinoceros
Asian lesser one-horned rhinaceros: in contrast to the grearer one-horned rhino
because of the single, comparatively sialler horn

Disrrisurion annp Haserar
.

Indonesia and Vietnam
Lowland tropical rainforests

Sz

* 900 to 1,400 kg (2,000 to 3,000 1)

* 1.5t 1.7 m (50 5.5 ) tall at shoulder
Single horn 25 cm (10 1) long

PuysicaL DESCrIPTION
* Gray, hairless; lesser, but still apparent, armor plating
° One horn

Lare Thsrory CHARACTERISTICS
= Mostly a browser bt some grazing
* Generally solitary except (or mothers and youngr or mating pairs
* Females Q(,\ll.l”\' mature at 3 to 4 years of age; males at 6 years
* (Gestation per iod approximately 16 months: interbirth interval of 4 to 5 years

SUMATRAN RHINOCEROS

ScientiFic Name aNnD OriGin

Dicerorhinus sumatrensis

* Dicerorhinus: [rom the Greek i, meaning “two™; cerg, meaning “horn” and rbinus,
meaning “nosc”

* sumatrensis: veferring to Sumatra (with the Latin ~ensis, meaning a locality)

. Sum.nmn chino (Dicererhinn: sumatrenses) (Pheto: 1 Voose, PRD. The W)
Common Names

* Sumatran rhinoceros




* Asian two-horned rhinoceros: the only two-horned rhino in the Astan region
* Hairy rhinoceros: refers to the long, shaggy hair found on the species in contrast
10 the other, hairless species.

DistwisurioNn anD Hanrrar
* Southeast Asia (primarily Indonesia and Malaysia)
* Montane rain forests

Size

= 600 to 800 kg (1,300 1o 1,700 1)

* 09to 1.5 m (3 to 5 11) tall at shoulder

* Larger horn 25 to 79 cm (10 to 31 in.} long

Puvsicar Descrirrion

* Reddish-brown coat sparsely covered with long hair, pronounced in younger animals
= Iringed cars

* Two horns

Lave Thistory Characrriasrics

* Browser

Solitary with the exception of females with calves; males solitary but visit female
territories to mate

Sexually mature at 7 to 8 vears of age (mmales and females)

Gestation period 510 to 550 days; interbirth interval of 3 to 4 years

WHITE RHINOCEROS

Scienrieie Name ann Ouwigin

o Ceratotherium stmum

* Ceratotherinm: from the Greek ceraro, meaning “horn” and gherium, meaning “wild beast™

* simmm: from the Greek simus, meaning “Hat-nosed” No.rthcrn

white

Conmmon Nanss

* Aflrican white rhinoceros: from the Afrikaans word deseribing its mouth: weiy, .
meaning “wide” 7 L bm.lthcrn

* Squarc-lipped rhinoceros: lacking a prehensile “hook” o white

DistrisurTion AND HasiTaT Torar Surviving
* Southern and central Africa NORTHERN WIHITE:
* Long- and short-grass savannahs SOUTIERN WIHITE:

Figure 2. White rhine historieal distribution and current country totals
(Map: N wan Strien)




Size

< 1,800 10 2,200 kg (<1000 to 5,000 1)

* 1.5t 1.8 m (5 to 6 ft) tall at shoulder

* Larger horn 94 1o 102 e (37 to 40 in.) (northern subspecies),

94 to 201 cm (37 ta 79 in.) (southern subspecies)

Largest land mammal (after elephants) along with the greater onc-horned rhino

LR P Y, TR
Lt

Pavsicarn Descrirnmon
= Neutral gray, almost hairless
* Two horns

Lave Hhisrory Chnaracrerisries
¢ Grazer
« Semi-social and territorial; females and subadults rarely solitary; bulls ryvpically solitary,
though satellite males may reside within one another's territories
* Females sexually mature at 6 to 7 years; males at 10 to 12 years

* Gestation pumd approximately 16 months; interbirth mterval of 2 to 3 vears

BLACK BHINOCEROS

ScienTirte Nane aND OrRIGIN
* Diceros bicornis

* Dicerns: from the Greek di, me.lmn;,, “two” and ceros, mc.mmg “horn”
* hicornis: trom the Latin A7, meaning “two” and cornis, meaning “horn”

Connmon Nanrs

« African black rhinoceros: Not black at all, the black rhino probably derives its name
from the dark-colored local soil covering its skin from wallowing.
Prehensile-lipped rhinoceros: The upper lip of the black rhino is adapted for feeding
from trees and shrubs and is the best distinguishing characteristic.

To1a1. SurviviNG

+ Hook-lipped rhinoceros: also referring to the prehensile Tip Dt tnor ]'29__8
: D. & bicorags 627

Distrinvrion ano Hasrrar ;)) ;’ ;”“l'f"'/’ 476

* Sub-Saharan Africa - £ fongipes 7

Tropical bushlands and savannahs

Size
800 to 1,350 kg (1,750 to 3,000 1ty)
* 1.4 10 1.7 m (4.5 to 5.5 ft) tall at shoulder
* Larger horn 0.5 to 1.3 m (1 ft 8 in.to 4 ft 4 in) long

~A.D. 1700

~A.D. 1900

Y

Figure 3. Black rhine historical distribation and cunent country tonal-
(A /.7/7.‘ N owan Striea)




Prnysicarn Descrirrion
* Gray to brownish-gray, hairless
* Two hormns

Lire History CHARACTERISTICS
* Browser

* Not as solitary as 1s commonly portrayed; adult females share overlapping home ranges;
males usually solitary and possibly territorial

Females sexually mature at 4 to 7 vears of age; males at 7 to 10 vears

Gestation period approxiniely 15 to 16 months; interbirth interval ol 2.5 to 4 years

THE CRISIS FOR RHINOS

In the middle of the last century, all five rhino species were widely distributed and most
abundant lhmughnut Asinand Africa. As of the close of this century, only about 12,800 rhi-
nos of all kinds survive in the wild, Another 1,000 exist in captivity (Table 1), However,
more than halt these rhinos, both in the wild and in captivity, are of a single species, the
white rhino, and of only one of the two distinet subspecies of this species. Of the other four
species combined, fewer than 5,000 individuals survive. The situation is even worse hecause
some ol the species are divided into subspecies, which conservationists currently believe may
be different enough that they should be conserved as separate kinds.

The Javan rhino is the rarest of the spectes, with a total population estimated at fewer than
100 in the wild and none in captivity. The Sumatran rhino has probably become the most
critically endangered of all the rhino species and perbaps of any Jarge mammal. While the
Tavan rhino is fewer in number and the black rhino has declined more rapidly in recent years,
the combination of Tow numbers (only 400) and rapid decline (50% over the Tast 10 years)
in the Sumatran rhino population is exceptional. The black rhino has suffered one of the
most rapid deelines (more than 97% in 23 years or slightly more than one rhino generation,
perhaps 85% injust the Tast 10 vears) known fora Jarge mammal. The northern white rhino
is the rarest distinet taxon of rhine and again perhaps of any large mammal: 29 in the wild,
nine in caprivity.

The distribution of the few surviving rhinos is also fragmented. Significant thino popula-
tions survive in just 10 countries. 1is also true that they survive inonly ahout 40 major areas
(national parks and wildlife reserves).

Tiie Cavse or Tie Crasis

As with all endangered species, loss of habitat is an important, but not the major, cause of
the rhino’s decline. The greater problem is ov eu‘(plmmnon through poaching for the horn.

"T'he rhino is a spectacular example of a species that is disappearing much more rapidly than
its habitat (in contrast to endangered species like the California condor or the spotted owl).
The main use of rhino horn is in Chinese traditional medicine, in which it is the drug of
choice to reduce fever associated with serious illness. T is also used as an aphrodisiac,

TABLE 1. The conservation status of the thinoceros

blacke thifis

Eastein blaclk thino,




although the extent of this usage iy have been exaggerated. A third market has beenin the
Middle East, where the horn is used 10 make dagger handles that confer social status. In
recent years, with the end ol the rhino in sight, yer another economic force has entered the
picture, l\lunn horn has been spccul.nm s unnm()dl(v i the Far Iast to the extent that the
speculation might be controlling the price more than the consumer market does.

The result of this excessive hunting is the drastically reduced and almost absurdly frag-
mented distribution of rhinos. The estimated 400 Sumatrean rhinos are dispersed over at least
35 locations in southeast Asia in remmant populations so small that they have litde hope of
survival without intensive management.

IExtinetion pressure on the rhine has heen ocenrring for some time. In fact, two of the specics
{the white rhino in Africa and the greater one-horned rhine on the Indian subcontinent)
were almaost lost around the turn of the century, but effective protection reversed this trend
and kept most rhino populations reasonably unthreatened until after the second world war.
Then rhine poaching resumed rampantly, especially during the 1970s and 1980s. " T'he most
spectacular decline in recent vears has been suftered by the black rhino in Africa, down from
60,000 in 1970 to approximately 2,400 today.

As Box 1 indicates, Afvica has been the backdrop for a domine elfect as the rhino populiation
has crashed in country atter country due to poaching. Only South Africa, Namibia and per-
haps Zimbabwe remain as rhino strongholds in Africa. The situation in South Africa is cause
{or par ticular concern. Eighty percent of all African rhinos (40% of black and 97% of white)
live in South Africa. If the turmoil of political transition becomes severe. there could be yet
another, per Inpq the greatest of all, catastrophe for the African rhino. Appreciable poac hmg‘
is already occurring in South Africa for the first time in decades. Similar to the Aflrican pop-
alations, the Asian rhino populations are conflronted by increasing assualts (Box 2).

Rapid decrease in numbers due |u'im'u'ilv to poaching is the major, but not the only, proh-
lem encountered in the conservation of rhinos. In some emerging terminology off modern
conservation biology, there are “declining-population” paradigm problems. However, when
populations become as small and fragmented as the rhinos’, another set of threats to survival
exizt. These are the so-called “small-population problems™ (i.c., the “small-population para-
digm,” Box 3).

ConservaTion or Rinnos

In the wild, it is obvious that rhinos must be intensively protected and managed if they are
to survive. Wild sanctuarics for rhinos are becoming megazoos. Indeed, a spectrum of
options is needed in a diversified strategy for rhinos. These options differ only in the level
of intensive management required.

Z.0os and other captive vonservation centers are an important part of the spectrum. Zoos can
play at least three important roles in rhino conservation:
(1) providing reservoirs through captive propagation, (2) conducting research that
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will help rhinos i the wild as well as in captivity, and (3) educating all levels of
society about the problem and attracting support, financial and otherwise.

Iowever, it must be emphasized that captive populations and programs are not an end in
themselves. The purpose is to support survival or recovery of the species in the wild.

As the rhino enisis intensifies, captive In'np-\g'llinn becomes more and more important.
Flowever, captive |nccd|n;_‘ for conservation is rather different in its objectives from what was
onve the case and what is now the case with highly controlled breeding |nn;‘1 ams for other
specivs such as domestie horses and dogs. The goal is not to produce the “hest™ rhino by
selective breeding, but rather to ensure that captivity changes the rhino as little as possible
so that it emerges from the captive “ark” in as natural a condition as possible. Achieving this
objective requires that rhinos be managed genetically in captivaty.

Zoos are attempting to manage and propagate endangered species throngh highly organized
and scientific programs. In the United Seates and Canada, these programs are known as
Species Survival Plans (S8Ps). SSPs have traditionally been managed by Species
More recently,
(TAGs) have emerged. Among other functions, TAGs provide strategic perspectives and
technical advice tor SSPs.

Coordinators and Management Committees. Taxon  Advisory Groups

ach SSP develops a masterplan for management and propagation of its species. These
masterplans specify how many rhinos from the wild are needed to establish a captive popu-
lation with a sutficient c'nnplc ot the gene pool. The plans also jndicae bhow large captive
populations must become to avoid genetic and demographic pmhl(‘ms T'hey also then indi-

cate who should be mated with whom to maximize preservation of genetic diversity. SSP-
type programs are now in progress worldwide in major regions of the zoo world, although
the titles and acronvins change, producing a real alphabet soup. These regional SSPs coop-
erate and coordinate through what is known as the Global Captive Action Plan (GCAP) for
rhinos as a tamily and as Global Animal Survival Plans (GASPS) for cach specices.

Captive management, however, is not all genctics and demography of populations. Basic
hushandry, how to maintain healthy individuals and induce them to breed, is fundamental.
There are major challenges for chine hushandry in (.lprl\m Indeed, rhinos have presented
some of the most formidable challenges of any sptuts for captive husbandry. As a conse
quence, all taxa of thinos are in some degree of demographic difticulty in captivity. The

demographic problems are causing genetic difficulties because some lineages are at risk ot

being lost because their representatives are not reproducing. Clearly, hushandry, demography
and genetics interact; and all three are crucial to the conservation of thinos, especially in cap-
tivity. Currently, husbandry problems may be impeding intensive management ol rhino
speeies (Table 2). Specilic pmblems include poor survivorship and high mortality, poor re-
productive success and a fundamental lack of knowledge regarding basic rhino blo]og\
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Poor Survivorste/l e Mowrarry

At least two rhino spccics‘ black and Sumatran, have problems with poor ‘:urvi\'or‘ehip/high
mortality under intensive management. Rhinos don't always prosper in captivity. The black
rhino mn p.lmull.u has been aftlicted with many health pmhlmns (e.g., hemolytic anemia, severe
uleers on skin and mucous membranes, liver dysfunction) that .lll seem to be related to and
to derive from a peculiarity ot the red blood cells. These cells seem to be low in energy lev-
els and deticient in enzvmes. This condition may he an adapration against blood parasites in
the wild but becomes a serious health pmlwlun when rhinos are p|.1ccd under stress, partic-
ularly chemical stress, as they often are in captivity or under other intensive management.

Poor REprODUCTIVE SUCCESS

Reproduction in all four of the species that have been i aintained in captivity is less than
optimal. In general, greater one-horned, black and, toa lesser extent, white rhinos repro-
duce well in captivity if certain (the “right"?) conditions are provided. Bur what exactly are
these conditions? Another species, the Snmatran, has not reproduced in recent times
under intensive management. For no species of thino i captivity is reproduction reliable
OF Toutine.

Poor UnpersTaNDING oF Basic Biorocy

Compared with many other groups ol organisms under intensive management, the basic
{nutritional. reproductive, hehavioral) hiology of rhinos is poorly known. Nutritional prob-
lems are suspected to he of particular significance to the health and perhaps the reproduc-
tive difficulties of rhinos. Behavioral problems including stress are probably also interlering
with successful husbandry. Various physiological and psychological stressors are believed to
be underlying causal factors for many of the specihic disease syndromes in rhinos.

In recogmition of husbandry problems, a major goal of SSPs and the TAGs that facilitate
them s the production off lmslwuull\ nunuals, documents of cqu.ll importance to the SSP
masterplans for successtul management and propagation of species in captivity.

Tnr Futurre

It is ironic that long before the bison, rhinos were native North Americans. For more than
40 million vears, rhinos prospered in North America but then became extinet. Since then
and untl I(.‘U.'Hll\ rhinos prospered in Africa and Asia. Now rhinos are becoming extinet on
those continents but have returned to North America and Furope as retugees (and to
Australasia as immigrants). The future for the rhinoceros in Atrica and Asia lies not in the
survival of native rhinos, but in the recolonization sometime in the next century by descen-
dants of the refugees and immigrants from North America and other continents with zoos.

,.1}m\c populations can contribute positively to the conservation of rhino species. but only if
captive stewards of the rhino know how to provide nnpmvcd and proper husbandry during
the period of intensive management rhinos will require over the next several decades at least.

A TABLE 2. The status of capti ¢
(Foose & Reece, 1994)
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MANAGEMENT

& BEHAVIOR

AZA Rhina Hushandry Commitree

.\’ “/1 e vhinos species are statlar i many ways thev wary widely i social structie,
annging from the welas ol saliary greador ane haried rhins (Laurie, 1982) 10 the mod-
crately social ik oyl (/\ e, 1970 and the mere gregarious sobite rhine (Oseen-
Somith, 19780 Pheretoe, vecommended maagcment profor o differ across \'/vn'/}'\‘ 1 such
dECas gy caplrte uwu/ con /v(\/// Ty /11(/1(/~u///‘rm pavameters. Pollowcing is a et of rec
capssendations for basic basdavdry procedires indnding soctal urru/u/)q yeproduction,
/;/.1;.\//»1// et by, /.u/ voassiaes, dey o day sanagentent, Diaining methods and
oreductean profeceds for managing cofliod among indiciduals.

Grour Comrosrrion in Cavnivenry
Reproductive success in captive rhinos across North America has been inconsistent at hest

(Table 3). Currently, the SSPs for all rhino species face numerous challenges. In the case of

the greater one horned rthino progrant, which has been relatively successful, much of the
eprocdduction o dute has ivalved 1 himited number of hreeders. Additionally, the t.llm\'c
black rhino population sufters from high mortality rates; thus, while lcpmduulw suceess is
relatively good. the population ts not growing, The white rhino population is m a demo-
graphic crists and. as illustrated in Table 3, first-generation captive-born individuals are cur-
rently not reproducing in significunt numbczs. It has been ])10posul that substantial 1m-
provement of captive husbandry is needed if these programs are to contribute significantly
to rhino conservation (Foose & Reece, 1994),

Much is vet 10 be learned regarding the social structure of rhinos in their natural surround-
ings; thus, the establishment of comparable social groupings in captivity has been difticult,
What is evident to date, however, is that grester one horned, black and white thinos differ
in social organization. The greater one horned rhino is generally considered the most soli-
tary of the three species. Apart trom cow-calf pairs, groups are rare (Laurie et al., 1983).
Occasionally, temporary associations of a few subadult or adult males may be observed at
wallows or in grazing wreas. As with all rhino species, olfactory communication is important,
and animals of all ages ond both sexes mav dedecate ar a communal dung heap.

The black rhino may not be as solitury as is commonly portrayed. Black rhinos share over
lapping ranges, often associating bricfly at water holes or salt licks. Although females are
rarcly nbscncd alone, adult males are usmlh solitary and possibly territorial (Estes, 1991).
Cows with valves tend to stav along, however, the twosome sometimes allow an unrelated
immature male or female to join them until that individual reaches maturity (Goddard,
1967). Furthermore, bulls may tolerate other males provided they remain submissive
{Hitchins, 1968).

The white thino is considered the most gregarious ol the rhino species. T'his species is con-
sidered semi-social, though adult males appear to be somewhat territorial and basically soli-
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tary. ]\lultlplv subordinate males have occasionally heen observed in the siane ranging area
as “satellites” to a resident dominant male (Estes, 1991). Adult females occupy overlapping
home ranges, typically associating in pairs consisting of a female and her most recent off-
spring. Furthermore, accalfless cow may tolerate one or more juveniles, or two calfless cows
may associate together. Stable groups of as many as six rhinos may he formed in this way,
while larger temporary aggregations of up to 12 animals have been observed.

These data on rhinoceros social organization, combined with preliminary analyses of para-
meters affecting reproductive suceess in captivity, may be used to generate recommendations
regarding possible social groupings in r-lpli\'it\' (‘Tables 4 and 5). Tt should be noted that
numerous variables attect the probability of success with any captive social group, including
the animals’ dispositions and available hn]dmg space. | urthermore, depending on space and
anmmal and stafting availability, institutions may be categorized as breeding or exhibit-only.
Facilities that wish to hold rhinos for exhibit purposes only are advised to maintain two ani-
mals (1.1 or 0.2). In the case of the white rhino, bachelor male groups have been maintained
in very large enclosures (e, game parks or ranches). The desire to hold exhibit animals
should be expressed ta the appropriate species coordinator so that pre- or post-reproductive
or single-sex animals may be assigned.

For institutions that have the space and stafl aviilable for rhino breeding, it is recommend-
ed that nanagers commit to two pairs if holding black or greater one-horned rhinos and one
male and two or more temales (and a back-up male) it holding white rhinos. In addition,
breeding institutions must also have space for offspring to be held for up to 3 years after
birth. Within a single exhibit or holding arca, the recommended minimum numbers for
breeding are 1.1 (black), 1.2 (white) and 1.1 (greater one-horned). In general, it is recom-
mended that mature males not be held together because of the increased likelihood of seri-
ous aggression. Furthermore, lnccdmg success may be enhanced by separating males from
females as hole as poﬁﬁlblc except in the case of the greater one-horned rhinoceros; males
and females of this species should be kept separarely and introduced only for breeding pur-
poses. (See Introductions, this chapter.)

Grouped or multiple-species exhibits are possible for greater one-horned, black and white
rhinos if ample exhibit space is available. Examples of institutions that have successtully
maintained mixed-species exhibits include Fossil Rim Wildlife Center, San Diego Wild
Animal Park, Columbus Zoo, Lowry Park Zoo and Riverbanks Zoo. Species that have been
successtully paired i an exhibit with rhinos include saurus cranes, herons, some antelope
species (nilgai, blackbuck, gaur, Persian gazelle), mouflon, zebra and some deer species. In
all cases, the dispositions of the individual animals, as well as adequate space and exhibit
structure (1.e., visual barriers, refuge areas, ete.), are cited as important considerations prior
to attempting a mixed-species exhibit.

White rhinos are the most ”I(';"ll'i(\ll\‘ of the rhine species, and captive reproductive
suceess iy he correlated to herd size, 1 xeept i the case of Targe enclosures, hlack
rhinos should be housed as pairs, and male and female greater one-horned rhines
should be held separately except during breeding introductions.
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INTRODUCTIONS

Changing captive social groupings of rhinos through the introduction of additional individ-
uals to an established individual, pair or group is a process requiring much care. As discussed,
rhino species vary widely in social structure, and rhinos periodically vary their grouping pat-
terns in the wild uuudmg to such factors as reproduction and the redrmg of young. Social
groupings in captivity, therefore. should alse vary according to specices, as well as to the cir-
cumstances within cach institution, Rhinos may he very protective of their individual bound-
aries, but proper introduction procedures can minimize injury [rom conflict and aggres-
sion. The following section outlines general considerations for any rhino introduction and
provides systematic descriptions of aggression, procedural recommendations, and descrip-
tions of potential species-specific introduction types,

General variables that must be considered in any introduction include individual animal per-
sonalities, staff experience and confidence level, and enclosure type (i.e., indoor/outdoor,
public/oft-exhibit, relatively small/large). Barrier types and temperature should also be con-
sidered. Introductions often result in aggression, and it should be noted that captive rhinos
of both sexes have heen the aggressors (Smith, pers.comm.), Territorial defense is often lim-
ited 10 ritualized confrontations, in which two rhinos advance roward cach other but stop
nose-to-nose and engage in a staring contest to guage cach other’s size and strength. Also as

a part of this ritual, the two individuals may touch horns, back apart and wipe their horns on
the ground (Nowak, 1991).

More intensive conflicts involve head-on charges and the infliction of injuries by horning or
ramming. In general. behaviors that have been noted during rhino introductions are listed in

Table 6.

It is important to note that what is often pereeived as serious or dangerous aggression
between rhinos is, in fact, normal behavior requiring no intervention of any kind. Along with
increased size and thick skin comes decreased vulnerability compared with many other ani-
mals. Table 7 lists a descriptive hierarchy of aggression levels in rhinos,

In some cases, aggression may proceed to a point at which management should intervence to
prevent serious injury. Captive managers should allow some aggression during an introduc-
tion but be prepared to intervene in the event that aggression threatens the lives of one or
more rhinos. Guidelines for imcrvcning may vary across institutions, but in g ;,cncral careful
consideration should be given to mlu\enmg in an introduction before aggression reaches
Level § (acute subcutaneous wounds in which arterial blood less is involved or likely to
occur). Stopping an introduction at a level prior to this will not lessen aggression dunng a
subsequent introduction attempt. Animals that are allowed to “settle their differences™ will
establish some territorial boundaries and will usually not engage in serious aggression again,
with the exception of a male attempting o approach an estrus female. In sum, moderate
aggression is commonplace in any rhino introduction: sparring and fighting will occur and

TABLE 5. Recommended numbers for institutional holding

Rhino species: Recommetided  Prefetred optimal ~ Eshibit only
e minimum holding for a  (per institution)
groupings for  breediiig
breeding? _ institution
Black R 22 (2 pairs) : 1.k or 0.2
White 1.2 241 berd/ 1.1 or 0.2b

1 back-up nuale)

Greater A . 2.2 (2 pairs) 1.1%0r 0.2
one-horned

% See Design. Breeding institutions must have space tor offspring to be held for

up to 3 vears following birth,

Multi-male bachelor groups have heen maintained inovery large enclosures,
¢ In the case of greater one-horned rhinos, males and {emales should be intro-
duced only during the female's estrus period. Institutions with very large enclo-

sures {c.g., San Dicgo Wild Animal Park) mav be able to hold opposite-sex ani-
mals together consistently,

TABLE 6. Behaviors noted during rhino introductions (partial listing, all

species)

Non-aggressive  Ritualized Potential stress-related Aggressive
behaviors confrontations  behaviors behaviors
Follow - -~ Uleadsweep  Pacing Chirge/chase
Touch/rub/lick  Face-to face Running (excessive) Open-mouth
stare. threat
AG o - Vocalization (excessive) ‘
investigdtion . T P B Sparring
Diarrhe:
Goring

See Appendix [ Management Ethogram for behavior descriptions.



result in minor injuries (cutaneous wounds). Flowever, in most cases, aggression levels prior
to Level 5 may be allowed 1o continue using the diserction of management.

The introduction process requires much planning and cooperation among captive managers,
Table 8 outlines recommended steps involved in any introduction. Familiarization through
visual, olfactory and tactile contact should be pcrnutted il at all possible prior to a full-scale
introduction. If the facility permits, this may be accomplished by fivst placing individuals in
the same barn orin muu‘w outdoor lots. As the animals acclimate, managers may move them
to adjacent barred stalls or fenced outdoor vards. These barriers plcwnt confrontations lead -
ing to serious injury but allow acclimation and familiarization prior to introduction.

The actual introduction should be attempted in the largest available enclosure. Fnclosures
should be Targe enough to allow ample space for chasing, mock-lighting, aggression and
detense. Prior to an attempted introduction, water pools in an outdoor enclosure should be
filled with substrate to prevent injury in the event of serious aggression. 'T'he enclosure
should contain visual barviers such as brush or carth piles (“run-arounds”), which give rhi-
nos places to hide without hecoming cornered or trapped and may even lessen overt aggres-
sion if a rhino is able to escape the sightline of another. An enclosure should not contain
dead ends in which an individual may become trapped by an aggressor. Fnclosures should
allow for the use of high -pressure fire hoses, CO fire extinguishers and/or vehicles 1o aid in
separating individuals. '

Animal personality and disposition should always be considered in introductions. A subor-
dinate animal should be introduced o a more dominant animal in an enclosure familiar to
the subordinate. In the case of multiple-animal introductions (such as white rhino/intro-
duction of a new female to an established male-female group, discussed below), the most
subordinate animal should be introduced to the next most subordinate, and so on.
Addditionally, greater aggression may be noted in some individuals in the presence of an
eslrus Iunllc therefore, any introduction artempt ar this time should he especially well

monitored or possibly avoided if the attempt involves a nede. (Greater one-horned rhinos
should be introduced only during the female’s estrus period; see below.)

Appropriate personnel for first-time introductions include the primary animal manager, a
vet with immobilization equipment, and the curator and keepers most familiar with rhinos.
o addition, others may be needed at eritical vantage potnts around the enclosure’s perime-
ter so that the animals may be ohserved at all times in case separation beconies necessary. It
should be noted that if"a barn is opened and used to separate individuals, only one individ-
ual should be allowed inside the barn and must not be trapped inside by an aggressor.

Followtny are specific introduction protocols delineated by s‘pecim and intreduction type. As
indicated previously, because of the differences in social organization and group unnpou
tion, different introduction types are possible and/or recommended according to species. Tt
should be noted again that the time required for each intraduction can vary depending on
the individual animal(s) and stalf management expertise.

ifg ng cl/ pursmt hi proceuded to the pomt
( ‘both rhm()s h“lVC bcen knod\ud dowh at

i

and p' tsuxt havc proceeded to o the point
iy b th rhmos have. subcutaneous wounds or.

Nanager's diseretion must be ased inevaluating, levels o aggression. Duration off
aggressive bonrs will vary.,

It should be noted that one animal may hrealo v rom the conlrontatisn and
atemptio escape. The aggressor will often pursuc and begin hornimg the ander-
helly of the escapee as the two gallop around the cm]muu Often a rear leg is
hooked and held alolt while the pmcml continues. 1t the escapee does not srop
and resume adefensive posture, the anioals will continue unil heat or exhans-
Hon becomes a eritioal factor. Aggpressionat this poimnt is more serious.,




WHITE RIINO

. ]

As recommended, white rhinos are preferably maintained in herd-like (male and multiple
female) groups in captivity; therefore, many types of introductions maty need o be attempt-
ed. Following arc recommended protocols for potential white rhino introduction types.

InTrODUCTION OF A Niw Mape 10 a Femave (or Vice VErsa) 1o Form a Pair

The introduction should occur in the largest lot available, following the general introduc-
tion protocols stated previously. 1 a single large lot is not available, .ul|n|n|ng lots should
he opened ta forma large area Tor the introduction, 1f the Tater steategy is used, care should
he taken to modily any resulting dead ends in the exhibit where a rhino may become
trapped during an aggressive interaction.

InrropueTion oF A New Femane 1o an lssvastisuen Mave-remane Group
1f given the opportunity, female white rhinos will establish social bonds with one another.

A new female should he introduced to a group one female at a time. As cach subgroup ol

femades is stable, additional females may be introduced one at a time. Finally, the stable
temale group (including the new ferale) should be introduced to the male. The time
required for stable integration ranges from 1 to 10 weeks.

Inrropucrion o A New Mare vo an Fsrasuisnen FEmare Grour

A group ol females to which a male is to be introduced should be a comparible group prior
to the infroduction of the male. Unlike the introduction of a female to a group of females,
the male shoull be introduced to the group as a whole rather than to one individual at a
time. The reported time required for stable integration has been estimated at 5 wecks.

REINTRODUCTION OF A Frm
Following parturition, the re

aLE witTn New Cavk 1o A MavLie-remare Grour
introduction of a female and her new calf to a group should
he treated as a first-time introduction of afemide o an established group. The two should
he allowed 1o aeclimate to one female at a time, suceessively forming larger and larger
temale-temale-call subgroups. The final step is introducing the entire female group
(including the new lenale and her call’) to the male. Institutions have placed infants and
their mothers back with the herd or single male as early as 2 weeks after birth.

BLACK RIHINO

L .}

The social nature ol the black rhinoceros is intermediate between that of the white and
greater one-horned species. In general, a 1.1 pair is the recommended group size. However,
when adequate space is available (See the Design chapter), single-male- mulnplc ferale
groups are possible. Additionally, in comparison with the other rhino species, black rhinos
have a much longer average birth interval. In an effort to decrease this interval and re-breed
temales earlier, a female black rhino should be temporarily reintroduced to the male for
hreeding following her first post-parturition heat. (See Calf Development for separation
periods.) Following are recommended protocols for potential black rhinnceros introduction
Lypes.
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Time spent at each step will vary and should be left to the diseretion ol man-
agement. Variables that must be considered in anv introduction include the fol-
lowing: individual anional personality, staf) experience and eonfidence level,
enclosure tvpe (es, indoorsautdoor, (rublic/ofl-exhibin, selatively sl large),
barner tvpe and temperare,

It an acutely stressful situation results at anv stage Gininmals exhibiting stress-
associated hehaviors for more than 2 to 3 hel. the introduction should returm to
the plc\mm step. Note, however, that careful consideration should he given
before inrervening in an introduction belore Level 3 aggression is reached.



InrronuctioN oF A Niw Mare 1o A Femave (or Vice VErsa) To Form a Pair

The introduction should occur in the targest lot available, following the general introduction
protocols stated previously. 1t a single large lot is not available, adjoining lots should bhe
opened to form a targe arca for the introduction, [f the latter strategy is used, care should be
taken to modify any resulting dead ends in the exhibit where a rhino may become trapped
during an aggressive interaction,

INTRODUCTION 0F A NEw Femane 1o an Esranvisiien Mave-resmane Group

(1F ADEQUATE SPACE IS AVAILABLE)

Unlike white rhinos, female black rhinos generally do not tend to form strong pair bonds.
Therefore, a new female should be intraduced to an established male-female group one indi-
vidual at a time, but it is not necessary that she be introduced 1o all females before being,
introduced to the mule. For breeding Jntrmluuums, a calf should be trained to be temporar-
ily separated from its dam so that she can be introduced o amale. (See Calf Development,
this chi apter.)

InTrRODUCTION OF A Niw MALE To an EstasListienp FEmare Grour

(1" ADEQUATE SPACLE 18 AVAILABLE)

As previously discussed, temale black rhinos do not generally tend to form strong pair bonds.
Haowever, it a multiple-female group is established and managers perceive that the females
have formed strong bonds, the new male should be introduced to the females as a group
rather than to ene female at a time. If the females are not as compatible as managers woulkd
like but an introduction is necessary (SSP recommendation, breeding, cte.}, the new male
should be introduced to cach female individually. Following all successful male-female intro-
ductions, the male should be introduced to all the females at the same time.

REINTRODUCTION OF A PosT-rArRTUM FEMALE (WriTnHouTr Care) 1o a Mare

The reintroduction of a post-partum female to a male is usually recommended for the dam
10 be re-bred, Therefore, this type of introduction is usaally temporary, and following hreed-
ing, the female should be placed back with the newborn calf. In order to attempt this intro-
duction, the calf must be trained to be separated from the female. (See Calf Development,
this chapter.) The introduction of the post-partum female to a male should be attempted fol-
lowing the first post-partum heat.

GREATER ONE-HORNED RUHINO

]

Because of the relatively more aggressive, territorial nature of greater one-horned rhinos,
introductions should be attempted only for breeding purposes (one mide to one female).
With the exception of very large factlities, individual rhinos should be held separately in all
other situations.

InrrobucTION OF A Finiang 1o A Mave vor Brieeping Purroses

Introductions should occur only for breeding purposes and when the female is in estrus. (See
Table 9 for behaviors beheved to be associated with estrus.) The introduction should take
place in the largest area available. If two adjoining yards are opened to create a larger intro-

TABLE9. Geneml reproductive behavmrs observed durmg estrus and

courtship (partial listing, all species)

Female.

Vocalizationg'

Urine spray/squirt

Urogenital chiinges

‘ ;Eft(':tit)xl'“ '
(c.g., valva swelling) N

K

. ~ Genital ir pc tisnof feimale
Vulva wink -~ ERENE (l\/(‘y thvmngntmh)

Stands for male Lok I lehmcn rcqponse

Aggression toward male Charge/chase fcm&l
{Charge/chase; spar)
Chin rest
Inappetarice
Mounts female
Nuzzles male’s belly S

and/or genitals (c.g., touch/ Tollows female
rub/lick) ' ’

Maintains prox \mm to female
Vaginal discharge

Maintains proximity to male

Fistrus behaviors in the absence ot a male are often difficult 1o distinguish. In
general, increased activity, agitation, vocalizations, sprav-squirting, urine and a
vaginal discharge have been cited. As a female approaches peak estrus, these
behaviors usually intensity in frequency.

Some female rhinos have heen reported 1o successfully breed without exhibie-
ing any overt behaviaral signs of estrus.
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duction area, the temale should be placed in the yard she is most fomiliae with test and
allowed to acclimate. After she is acchimated to the yard, the male should be introduced to
her, As stated in the general introduction protocols, it the facility allows, |nc||mn'r|rv visual
and tactile contact may increase the likelihood of nting success. [Fintervention is requived

hecause o aggression between the rhines, the introduction should ccase and be attempted VGCStatic'm‘d 492- 552 d")’h - 485-518 days 470-516 days |
at a later date. It possible, the female should be kept from entering a barn if the individuals (1i=4) (n-—8 buths 3 mst.) (n=18)
cannot be separated in the ou‘t(ln(.»r enﬂgsurc. !n ;‘xll likelihood, the malc. will follu.w her into Breedihg Peaks in i\“‘iay; 'Pe'lks i ]uly, Sept Peaks i ]an., Mar. /Apr
the barn, and the chances of serious injury will increase. Because the introduction should  genesn June and Sépt. and Dee, /Jan. aid Sept./Oct.
oceur during estrus, an introduction may be required at any time of the day or night (Table . ‘ ‘ ) : ‘
10; estrus duration is 24 h, and peak conception oceurs between hours 8 and 12). The rhi- Bifth peaks Oct.-Jan,; AP“VM“Yv‘ Dcc./]'.m., May,
nos should be monitored and separated following breeding. Mar., Aug. .!L_me/July, JUIY/AUg-
Nov.-Jan.
Rueinrropucrion or A Post-rarruns Festare (Wernour Canr) ro A Mate Birth intervals  fncan=36.1 mo. mean=30 ino. - mean=26.2 mo.
An introduction of a post-partum female to a male for breeding should occur only during (n=72) (n=109) (n=14)

the female’s estrus period. Tt may be advisable to wait until after the first post-partum

estrus evele. The calt should not be introduced with the female when she is introduced to

the male; theretore, the calf should be trained to be separated from the female to allow for lcngth peak estrus male ii‘tefESth - lasts 24'hr with optimal
the introduction of a male. (See Calt Development, this chapter.) lasts 24-48 hr 2448 hr, but.  conception hours 8-12
female receptive
REPRODUCTION m ‘ only for 12-18 hr
Age at birth Female: imedn=  Female: medn= Female: mean=10 yrs.,

Table 10 fists data currently available from captiviey regarding the ILIH()dLl(ll\C hiology of

greater one-horned, white and bhlack rhinos. [t should be noted that much is yet to he - ©3, 5~ 2()5 yisi 56t 2’35}/(" i: ‘

learned. In general, reproduction in the rhinoceros is characterized by a host of czpeu.l]l'/ed - I\/[‘,] {rieans N[ale‘ medins = ‘,'R'Iaie‘:‘ mean=16.8 yrs.,
behaviors, Though some variation mav exist among the three species in terms of reproduc- T3 yrg” ang = 15.5- yrslz it “ range=9:2-30.9 yrs.
tive behaviors, data are insufhicient 1o strictly delineate them. Particularly, estrus-specific nook T 5.3 yrg 7:3-25; 2yess :

behaviors in females are not clearly defined Clable 9). Close attention 1o male-female

courtship interactions may provide better indicators of the onset of estrus.

Rhino courtship behavior can be very aggressive, but that is not the rule. The following is a
general account adapted trom Fstes (199 1) and husbandry workshop discussions. A bull that
detects a temale approaching estrus (by sampling her urine with a pronounced grimace or
flchmen response) may become her consort. The courtship process may be a protracted one,
as the bull remains in close proximity to the female and tollows her until she comes into full
estrus and will aceept contact. Prior to full estrus, a temale will often drive back a bull
through mock charges and defensive threats In the case of the white rhino, the bull in the
herd may attempt to split any female groupings apart during courtship and breeding
attempts. [n some cases, these bonds may interfere with breeding success if the females are
able to continually drive off an .lppm.uhmg male. [ all rhinos, bull courtship behaviors mav
include retreats, circles and/or dominance and threat displays (including rushing, | dM)mg

‘m:‘lck"”. A
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' Greater.one-horned®
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i

¢

21-28 d:ivv

7.6 yis., ranges

l Lm.l](!' meéans

61y, ringes
3.5-277 yis.

 Male: theans

108 yrs:; fahge=
6 9= 23 2 YIS.-

Feinaler mezm-
7. 2- 311 yrs.

. 19.7 yrsf,» range= -
72292y -

27-44 days:

10.7 yrs;; r.mg‘

17.1 yrs,, range=

I\Lllc' meari=

Co. Datator captive horn individuals only

b

Data compiled from historical studbook analvees,

tively shecesstul individuale)

T. Wagener.

Data for both captive and wild born individuals (n=5 for captive-bom reproduc-

34-42 days; peak estrus

r:;nge=4.6- 16.4 yrs.

Female: mean£13.4 yEs.,
‘tfange=9.8-22.2 yts,

Male: mein=10.1 yrs.,
: rmgc—l?. 8-36.6 yrs.

Data compiled from historical studbool analvees, B Read, Walt Disney Warld

Fort Worth.

puiting, and nudging with the horn or head), Aggression at this point (it the interacion €
becomes aggressive) may proceed 1o Level-3 or -5 .w;_,tusmn as described in Table 7. It
should be noted that both sexes may participate equally in the aggression. Again, managers

Data compiled from historieal studbook analvses, Lindburg and Millard, San
l)lun) Wild Animal Park. Dara for captive- born individuals only.

ouldl wse their discretion o o R T A oo . U D compiled durmg hmshandry workshop discussions; svstematic dataare necded.
should use their discretion as to when o separate the rhinos it aggression proceeds to a poing

at which it endangers the aninuls, C Datcompiled by ealeulaing, the age of the sireddam an the birth o the first/last
.\H I“or ]lll\')\ll(ll\ PUTPOSCS, an |nn\nnm age at Aest/last suceesstul breeding,
may be caleulated by subtracting an estimated gestation pertod from the reported
age ol the sire or dam,



As the female comes into full estrus, she will begin to accept the hull placing his chin on her

rump. (See Appendix 11 Management Ethogram, “chin rest.”) The bull may proceed from
this stage to perform repeated preliminary monnts until the temale eventually stands with
her tail curled for full penetration. Tt has been noted that the black rhino may mount with
or without an erection, whereas the other two species (white and greater one-horned rhinos)
generally have been reported to mount before an erection occurs. In the case of the white
rhino, suceessiul copulations have been observed 10 the presence of the female’s calf or juve-
nile companion as well as other adualt females. Table 9 outlines general reproductive behay:
iors observed in rhinos during estrus and conrtship,

As previously deseribed, greater one-horned thines should be introduced only when the
temale is i estrus, More serious aggression between opposite-sex individuals of this species
has been cited. As the female rhino approaches peak estrus (as indicated by such behaviors as
increased urine spraving, inappetance, increased vocalizations and valva \\'mlcm;_,), an intro-
duction should be attempted. 1t has been noted that peak estrus lasts approximately 24 heand
optimal conception chances occur between hours 8 and 12 (Table 10).

COoruLATion

C ul\ul.llmn in the rhinoceros has been deseribed as l\PlL.l“\ ululnL m p(mlmn At the cul-

mination of courtship behaviors, a female indicates her receptivity by standing still and
allowing the bull to rest his chin on her ramp. 1 le then mounts her and achieves an erection
at this time it he hag not already. lnllm\'mg repeated preliminary mounts, at full copulation,
rhinos may remain coupled for 30 min to 1 hr, with ejaculations every few minutes, and mul-

nph‘ Iﬂ()llﬂtS/hlC(.’dlll[_"s may oceur. Following luccdmz, the two animals show signs of

Tatigue and part company, .lhhnugh the nule mav remain in close proximity to the female
for 2 10 6 davs. Note that data on black rhinos, unlike that reported on other species, indi-
cate that thc\ may continually breed throughout gestation.

I mpm*m breeding generally oceurs throughout the year, thnugll slight peaks may be seen
i the spring and fall (Table 10). Some differences among species have been noted, bur these
may result from management and therefore not represent true species differences. Rhinos

may successfully breed at as carly as 3.5 to 5.5 vears of age (females) and 5.5 to 9 years of

age (males). To date, few datacare available concerning behavioral indicators of sexual matu-
ity outside of overt sexual behaviors., Tn the case of male white rhinos, however, increased
aggression has been cited (Fouraker, pers. comm.). The average breeding lifespan ot thinos
ix approximately 20 to 25 years, as both males and females have not successfully bred past 36
vears of age (Table 10). Please see Table 10 for species-specitic trends in reproduction.

Prrcyaney ann Parruririon

Ciestation perioeds for the three rhina species are listed in Table 10, Table 11 lists behaviors
assoctated with pregnancy and impending birth. In general, pregnant white rhinos will cease
hehaviors associated with estrus and exhibit a lack of breeding behavior. As previously
deseribed, black rhinos may breed continually lhmu;,hnut gestation. In all species, there may
be a mucus discharge, noticeable weight gain or increase in girth size, as well as increased
trequencies ot defecation and urination throughout gestation.

Courtship in rhinos can be a pro-
rracted adair. A e thino may
remain in close proximity 1o a
female and mav tollow heruntil she
comes ime full estrus and aceepts
contact. A< the female comes into
tull estrus, she will aceept the male
snitting her (1) and placing his
chin on her rump (2). The male
may then begin i series ol mounts
(30 antil she will eventually stand
for a tull mount and copulation (4).
(Dhotos: Knoxvifle Zooloyical

Guardens)



I both black and white rhinos, pregnant females have been ohserved isolaning themselves oo

B TABLE 11. Physiological and behavioral indicators of impending
fparturition in female rhinos (partial listing, all species)

trom other individuals. 1f pregnaney is confirmed (Preliminary fecal hormone tests are avail -
able.) and/or the breeding date is known, the physical separation of the pregnant female
from the bull/herd should take place as carly as 30 days and as Lite as 24 he prioe tohicth,

Institutions with very large enclosures have had successful births in the vard with the male

\'
}

3() d.l 'S Fibr.to lnrth ‘fi'2"\‘\}eéks ‘fri’ rftd birth . - y
present; however, the cow and any males should be watched very closely. } P BT l orot ) th : ;24 to 48 l‘rl Tiot to buth

: {,Uddcrs increase. dramati-

The ousct of birth often takes place at night or in the carly morning and ray last 1 ¢0 3 hr
] A .1llv in ‘sx7e

Parturition usually lasts 10 to 12 b from water break, though first-time mothers may take

longer to calve. The presentation of a calf is generally head-fivst, although rear feet presen- Bc vinniies of "]k‘ - Ni l l l ) ‘ i i
tations do oceur and may take onger than head -first births. Capabilities for monitoring begim li’ m pples deve Op witx nappetance
pxjoduct;on - plugs
births remotely are advisable. 3 e . : S
Cart Doy ELoratrNT Milk inay l)L L\p(.mlul Vulv'1 ‘:wdlmg occurs Becomes irritable and
AL . . . . . with pressure on the teats - S :
A single calt'is generally the rule. Few diata are available on birth weights, but in general. pre: . the teaty S ) - _agglrtiqlvc t(’)létlmuh
calves weigh the tollowing at bivth: 27 to 41 kg (60 10 90 1) (black, n=4), 5410 70 kg (120 C Fenii l( Wiy 1 ]1 it B AR : ?lnL ue mg st
N ‘ ile: b5 ol a . A o - .
to [55 1) (white, n-° ), and 65 to 81 kg (144 1o 178 ) (greater one-hormed, n=9), i 'm'ﬂl‘ w>l)11'n )(ICIEZ i Lot e IVI‘ s Olug forms
Immediately following birth, the newborn calf is usually cleaned by its mother and first Agihatly - al g : ‘ :_uulsfp ug forms

crands within 30 min to 5 hr of birth. A newborn calt’ may require traction material to help ‘ ‘
steady tsett, Traction materials may inchude sand, gravel, straw, hay or cubber matting. In o]l . " ‘ o
cases, both the dam and call’ should be monitored closely to prevent their ingestion of the ‘ L o
added substrates. A calf <hould begin nursing within 1 to 2 hr of standing (though in a sin-
gle case, 1 calf removed from its dam tor medical intervention nursed 16 hr post-birth). The
dam will nurse her calt while standing or lying on her side.

Increased vulva dilation

! . v i .
b U o iy " Inereased restlessiess,
: lies dowr often

P ' i '

Infants less than 2 months old may nurse hourly, while older calves nurse at intervals of
about 2.5 hr. Few data are available on nursing durations and trequencies, but it has heen
reported that as the call ages and grows stronger, nursing will usually increase in duration but
decrense in frequency. T has been reported that calves may gain up (o .54 kg (10 1)/ day for
the first 10 davs. T'he first defection has been reported at 2 1o 10 days of age (n=2). Calves

may nurse tor up to 2 vears, although they have been observed first ﬁ.unplm;, solid food at
less than 1 week to 1 month of age. C Calves may be oftered supplcmcnml feedings of milk if
the dam is believed to be @ poor milk producer or the calf is not gaining weight. (See Hand-
rearing, in the Nutrition chapter)) Infant rhinos have been successfully pulled from their
mothers bectuse of rejection, medical issues related to the mother or infant, or from a fuil

are to nurse, Otherwise, i shonld be noted that weaning for management purposes can be
accomplished if necessary at 6 months bat 1 vear is preferable. One attempt to use 4 surro-
gate mother was unsuccessful; however, hand-reared infants have been assimilated into exist -
ing groups and have shown reproductive success.

Depending on the Facility and the species, a cow and her newborn calf may be reintroduced
to the male/herd after 2 weeks (white rhinos) or followi ing the cow’s first heat (hlack rhinos).
(Sce Introductions above for further details.) If the facility 1s able to run multiple female
greater one-homed rhimos together, the cow and call’ shoold not be introditced to the others
tor approximately 4 months following birth,

Fnnmediately llowing bivth, the newhora calCis eleaned by s myother and
Should s stand within 30 i to S e of birth. (Phaes San Ihego
Zrelegical Snoety)



Few data are available on the behavioral ontogeny of rhino calves. Both black and greater
one-harned calves generally do not have peers to play with, though they are generally very
curious and often chase and mock-fight with their dams or nu.lsmn.lllv I\ccpcw White
rhino calves exhihit these behaviors toward any male, female, call or Juu‘mlc in the herd.
Non-aggressive sexual behaviors may be exhibited at as early as 18 months of age in males.

In general, the long term social eltects of removing rhine calves from dams should be inves-
tigated. For all species, weaning or permanent separation ol the call except for medical rea-
sons should not oceur before | vear of age. A calt can, however, be temporarily separated

from its mother at as early as 1 month ol age for short periods of time (e.g., re-breeding of

dam). Generally, the procedure is to separate the call tor short periods of 1ime (e, 15 to
20 min during cleaning) and gradually increase the separation time. I a dam is not sehed-
uled to be re- blcd her calf may remain with her until it reaches sexual maturity (at Approx-
imately L5 to 5 vewrs of age). Tt should be noted that available datac indicate that nursing
does not inhibit conception. Inca herd-like situation, a temale white vhino may temporarily
abandon her call during estrus and rejoin it immediatelyv after breeding until the birth of her
next calt. The first calf may be forced away before parturition ot the second calf as the dam
seeks to isolate herselll Following the hirth of the second calf, the first calf, then a subadult,
may rejoin its mother and her new calf in < social group for up to 4 years or until it reaches
sexual maturity.

MANAGEMENT m

[DENTIFICATION
Although physical characteristics such as horn size and shape make individual rhinos fairly
casy to distinguish from one another, sound mpn\c management requires that animals be
identificd through permanent and reliable methods. Trovan® transponders, implanted ar the
base of the left car during post-natal examination or as soon after birth as possible, provide
ameans of pernanent primary identification for all individuals, Adults that are not current-
ly tranpondered should be when the opportunity arises. Note that transponder numbers,
which are assigned (or dentification, need to be reported to the studbook keeper. In addi-
rion to a transponder, each individual should have a secondary visual means of identification,
such as an ear tag or car notch, Photographs or sketehes in the animal's records mav also
serve this purpose,

Keerer TRAINING AND INTERACTION

As with any position involving the management of large animals, rhinoceros keepers should
have as mich formalized training and experience as possible and should be familiar with
rhino behavior and husbandry. In order 1o ensure safety and to properly meet the require-
ments of management, it is recommended that more than one keeper be responsible for the
care of these animals on a daily basis. Keeper interaction should be restricted to designated
areas and should be conducted in accordance with institutional protocols. Finally, consisten-
cy of routine is vital in daily interaction.

91

Keeper interaction with thinos is a necessary part of suceesstul management,
[ reconmmended that interaction be Himited o designared meas and protn
cols Gsuchias restment regimens ot teiing prosrams ) (Phate: farg [Voreh
Londegteal Prk)



‘Fhere are no conelusive data to indicate the effects of difterent stvles of keeper interaction
on rhinoceros behavior or reproductive success in captivity. Interaction styles range from no
contact at all to daily hands-on contact. linan effort to create an environment patterned after
the wild, however, at no time should rels ationships with keepers substitute for natural inter-
action among individuals.

It s |mpmt.mr that rhinoceros personnel keep a daily log, noting any unusual behavioral
changes. It is the responsibility of management to ‘:uppl\ all pertinent data to the studbook
keeper.

Dary Recimen

Fresh water should be available ac all times and should be changed daily or supplied by an
automatic- (il or continuous-flow device. Regular cleaning and disinfecting should occur at
a rate that inhibits the growth of algac and bacteria. Water devices should be constructed o
prevent upset, spillage or leakage. Rhinos need access to water pools and/or mud baths 1o
keep their skin healthy;, mud wallows should be renovated periodically 1o prevent contami
nation. (Sce the Design chapter for more information on pools and wallows.)

Natural substrates should be spot-cleaned and raked daily, and hard-surfaced areas not
exposed 1o the elements should be dry-cleaned or hosed daily and disintecred at least week-
ly. Indoor housing surfaces, as well as walls and rub areas, should be cleaned daily. For in-
stitutions holding free-ranging herds, these daily lenmg procedures are not practical, but
periodic removal of dung heaps and the turning of soil and scattering of manure with prop-
or equipment are necessary ro reduce parasite lowds, Additionally, the daily hosing or show-
ering of rhinos in the barn with temperature-controlled water is recommended 1o promote
healthy skin during the winter months.

In order to facilitate participation in many rescarch programs involving rhinos, it is recom-
mended that institutions implement training programs following the protocols recommend-
ed i the Rhinoceros Training section of this chapter. Additionally, it is recommended that
some form of envirommental/behavioral enrichment be integrared imo daily rhino manage-
ment.

ENRICHMENT m

Behavioral enrichment is a well known concept in primate literature (e.g., ‘Tripp, 1985;
Bloomsmith cc al.,, 1988; O'Neil et al., 1991) and to a lesser extent in the ursid, felid and cl-
ephant literature (e.g., Carlstead et al., 1991; Forthman et al., 1992; Harenett, 1995; Knights,
1995). Enrichment is not commeonly emphasized in ungulate management in general or
with rhinos specitically. This deficit, however, should not de-emphasize the potential bene-
fits of behavioral and enviromnental enrichment in rhino management.

In general, enrichment may be defined as the addition ot objects or modification of maun-
agrement guidelines that causes a change in animal behavior (o more closely resemble that of
a heatthy, wild conspecific (Mellen & Shepherdson, 1992). Enrichment may serve various

( hota: Fort Worih /rm/m"/m/l k)




functions, including (1) i lmpm\ln;., well-being by reducing the levels of abnormal and inju-

rious behavior, increasing exercise, satisfying * *behavioral needs” and ()ptunmn;, the level of

stimulation that animals receive; (2) educating zoo visitors by increasing the levels of nature
al and interesting behaviors, visibility and activity levels; and (3) conserving endangered
species by improving the success of captive breeding and reintroduction programs (through
modulation of soctal interactions, maintenance ot health, promotion of normal phvcinlogi~
cal and psvchological development, and maintenance of behaviors required for survival in
the wild) (Shepherdson, 1992).

The development of an effective enrichment program requires examination of both the
physical and social environments of captive rhinos. As discussed, rhino species vary in social
orgamization, However, while the greater one-horned rhino may be considered the least
soctal of the rhine species commanly maintained in captivity, data from wild populations
indicate that individuals even ol this species associate with one another ar communal wal

lowing or grazing grounds (Nowak, 1991). Optimal group size and composition is discussed
elsewhere in this chapter; however, the potential impact of group size is discussed here.
Individuals and subgroups of white rhinos separate and unite frequently in both captivity
and the wild (Fouraker, pers, commy; Estes, 1991). 1 captive conditions allow, white rhinos
should be managed insuch a way as to approximate this pattern. This may involve 1em-
porarily separating an individual or individuals from the group or, conversely, allowing rhi-
nos aceess to each other 24 hr a day (as conditions allow, cither indoors or outdoors). Black
rhinos are considered moderately social compared with white rhinos: however, institutions
with larger enclosures may house them in more herd-like situations. Again, allowing com-
patible individuals to spend as much time as possible with each other may prove beneficial.
It is reccommended that greater one-horned rhinos be housed separately (except in the case
of very large enclosures); however, individuals should be given both visual and olfactory
access to each other,

Exhibit design may incorporate many features that provide enrichment to rhinos. For the
most part, however, systematic data are not available to discern the specitic eftects of these
guidelines. Many ot the following recommendations are also covered in the Design chapter
of this publication. o general, the Targer the enclosure, the better. Preliminary trends indi-
cate that reproductive suceess of white rhinos may be greater in larger enclosures (though
this may be confounded by social group compaosition). Inany case, because all rhino species
can be aggressive, Jll.lhlllt\ i enclosure topography and plantings are recommended.
Plantings (protected trom rhinos by rock aprons, ete.), rock piles and dire mounds (or other
forms of visual barricrs) may help ease social tensions hy partially blocking rhino sightlines.
For all species, the incorporation of a mud wallow is particularly important for skin health
as well as potential behavioral enrichment. Greater one-horned rhinos should also have
access to a pool because ot their attinity for water. Rubbing posts placed throughout the
enclosure assist in the removal of dead skin and may also serve as partial visual barriers,

The husbandry routine can also serve as a form of enrichment for rhinos. Because of the nat
ural feeding behaviors of rhinos, browse can be an effective enrichment tool (as well as an
important dietary component; see the Nutrition chapter). Varying the placement or ftre-
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Yehavieral or environmental enrichment can lx 1 \mll part ol ¢ qu( man
agement. While not commonly associated with rhinos, envicliment can include
Tavge, movable objects such as hoomer balls (1), hing posis ar trees (2) or
stimphy inercasing the complexity of the cncloanelts) (0 (Phoge s ok
Locdontead Pirk)



quency of hrowse feedings may merease rthino activity Tevels and stimulate the natural graz.
mg ‘browsing behavior of rhinos. Traming or operant conditioning programs may also serve

s a form of enrichment (discussed in detail later in this chapter). Rhinos rely heavily on
lll(n olfactory sense to presumably obtain information regarding other individuals. This fact

can be effectively incor porate « into both the design of the indoor holding and exhibit arcas
as well a8 management rcguncs Designing indoor holding so that each rhino must pass
through a common area prior to its individual stall allows rhinos to consistently snift and
mark one another's dung piles. The same holds true i individuals pass through one anoth-
er's exhibit lots to enter their own, Again, i animals are compatible and may be held in
groups (particularly white rhinos), group indoor stalls should be numlmmlul into design
specifications. Males, though, should be held separately when indoors, Within reason, it is
recommended that dung piles not be totally removed during cleaning. This again allows vhi-
nos 1o obtain information about cach other using their well-developed olfactory ahility.
With vet and management approval, dung mav be exchanged with another zoo and ple wed
in the rhino enclosure, The novel dung may stimulate sexual ACHIVILY OF Increase terrtory
marking behavior,  the institution houses more than one rhine species or subgroups of the
same spectes, the sime effect may be obtained by exchunging dung in-house,

Rhinos may also benetit from the addition of vasious manipulable objects. Movable objects
such as stanips, logs, hard plastic balls or metal kegs may be rolled or tossed by rhinos s
result in an increased activity level Table 12 §s a summary of enrichment ideas that have
heen successtul with rhinos. In all cases, it should be noted that variability is a key to enrich-
ment. Systematic observation of thinos pre- and post-enrichment will hclp MANAGETS ASSCSS
the effectiveness of each idea. Observations may vary from a simple keeper checksheet ta
well -developed behavioral study. In either case, such an evaluation will enable managers to
most effectively modify the captive environment for rhino well-being,

RHINOCEROS TRAINING

Physical examininations, as well as nmerous nuttitional, reproductive and veterimary
research projects, olten require hands-on contact with thinos. An alternative to manual or
chemical restraint of an individual is an operant conditioning program that utilizes positive
reinforcement. Such a program has many benefits, including reduced stress to the animal,
more reliable sample collection, reduction of anv ctfects of stress on the samples, less need
for structural modifications to restrain animals, and behavioral enrichment (Bloomsmith,
1992; Laule, 1992). Numerous institutions have suceesslully trained rhinos tor such proce-
dures as blood collection and ultrasound tests, as well as basic hushandry procedures includ-
ing <kin and foot care (e.g.. Lyres et al.. 1995: Mehrdadfar, 1995; Michel & Illig. 1995;
Nicholson, pers. comm.). The h)llmung section relies heavily on these works to describe the
hasic principles underlying a rhino-training program, as well as to document specific proce-
dures for implementing such a program.

The first step prior to beginning any truinin;, program is to establish program goals and
requirements. A training program will require much coordination among staff” members
including keepers, curators, veterinarians and even zoo management, as exhibit scheduoles

TABLE 12. Enrichment possnbilitnes for rhinos

- Struuurn/l« urmtur(.

Ldose, heavy cha‘in‘fast‘en'cd at both‘ ends. 61 10.91 cm (24 to 36.in.) from the
ground for rhmos to push and tht strength ag"nmt (acts as an artificial spar-
ring ;nrtnu) AT

Water pools and mud baths for bathing or wallowing
Rubbing posts to sti’muinte th‘e-rﬁembvzll of dead skin

Large, movable items stch as stumps Iogs boomer balls or 208-liter (55-gal-
lon) plﬂStIC drums.

Yards corinected by gites
Logs suspended on chains
Sprinklers

Increased complexity of the enclosure (e.g., dirt mounds, visual barriers)

Manageient

Initiate an operant-conditioning or training program

Place browse branches’ on the: ground or harig thew in high places
or on stumps ‘

Offer teed thmughout the day in various pl’lccs (c: g apples in the pool)
Allow dung piles to- accumulate in outdoor facilities

I xdmngc dung with other zoos (with vet, approval; new scents may stimulate
sexuul ALtJVlty md increase t(,rrltmv mirking bch.er)

Vary social groupings by u(.casxonally sphttmg up a herd (wnth approval of SSP
Coordmator)

Moditied tfrom Grams & Zicgler {199%)



may be modified during training. In general, it must be understood by all parties that con-
sistency i routine 1s paramounnt for training and that meditications will undoubtedly be
made to the pre-training routine to accomplish the program goals. The feasibility of a train

ing program should initially be evaluated by examining the tractability of the animal(s) and
considering staff time and expertise. Animals should be evaluated based on their basic dis-
positions as well as previous histories with medical procedures. Especially nervous animals
will more than likelv adapt to a training program, though substantially more time may be
requited to meet progrom goals. In general, training personnel may include keepers (e.g.,

Michel & g, 1995), curators or an individual strictly responsible tor training or enrich

ment ar an institution. ln any case, it is recommended that the individual(s) have a thorough
understanding of basic training techwiques. THowever, it should be emphasized that rather

than the specific personnel involved, consistency in routine and a strong understanding of

ammal behavior are the critical elements for a successful program.

The training process itsell will generally include three hasic stepq (1) habituating the ani-

mal to the trainer, (2) constracting and introducing “targets,” or visual areas of ideal place-
ment for the thino, and (3) establishing the commands necessary to steer the animal 1o these
target arcas. Additgonally, although the ultimate training goal may be to collect hlood from
a rhino tor hormonal evaluation, the accomplishment of this goal will require many steps,
including training the rhine to (1) approach the trainer, (2) “target” to a specitic object
and/or area, (3) remain stationary for a given period of time and (4) tolerate the procedure.
The duration of time at each step will vary widely across individuals, but in general, thinos
have been successfully trained for daily blood collection in as few as 3 to § months.

It is recommended that training begin with one individual as the primary trainer. Once the
rhino reliably executes the desired behaviors, additional personnel may be included as need-
ed. Ultimately, given the appropriate stimuli, the rhino will ideally exeeute the desired be-
haviors for a namber of ditferent personnel. Sinilarly, i is recommended that teaining he
nitally performed in a specific area of the enclosure. Apain, however, flexibility is important
so that the rhino will perform the desired behavior(s) (e.g., target to a specific area and
remain stationary) in more than one area if necessary. In hoth cases, it should be emphasnul
that training commands, targets and rewards should be used only during training sessions.
Additionally, at Teast until the desired behaviors are established, training sessions should
oceur ina given treatment area with no interaction other than conditioning taking place in
the spcuiu rruining area. The chosen commands and tuget objects should he carefully eval-

vated prior to bu{mnmg the tmlmng program. (For ex: nnpln if “shift” is routinely used to
shift rhinos, a more appropriate training command may be “come.™ In an effort to maintain
consistency across institutions and various conditions, Table 13 lists recommended voice
commands to be used in rhino training.

Specific training areas and objectives will vary across institutions. Closed - or free-stall
chutes (See the Health chapter.) work well for medical procedures, provided there is ample
access to the animal and satety tor puxunncl Additionally, treatment may involve a specif-
ic section of the enclosure (e.g., requiring the animal to target parallel to enclosure cables).

ABLE 13. Recommended voice commands for rhmo-trainmg programs
: adapted from AZA Elephant Ssp protocols)

Successiul truining involves
many steps including con
dltmmnw the rhino to “tar-
get” to a specitic area ad
remain stationary,  Up to 9
weeks has heen |epoxtcd a8
the maximum time neces
v to tram arhine to ta
get and remain stationary.
(Photo: Milzvaukee .
Zontogical Secicty)



To habituate the rhine to the presence of the trainer, regolar 10-min training sessions may
be etfective. Again, it should be emphasized that the amount of time required will depend
on the tractability of the individual; conditioning may take longer for certain animals.
During these sessions, the primary objective 1s 1o establish trust. By noting gcncmli'l,cd
behaviors and body positions of the animal, the trainer should be able to discern the point
at which the rhino is relaxed with his/her presence. At this point, the trainer may begin
shaping the desired behavior. Tf, for example, the desired behavior is standing for bleod col-
lection from the ear, the first step is to encourage the rhino to approach the trainer using
voice commands (c.g., “come”). Following each successive approximation of the behavior,
another command should be given, such as “good,” which serves ag a “hridge” to link the
behavior to the reinforcement, which is given coneurrvently. A positive reinforeer should
increase the frequency of the desired behavior. Examples of successful reinforcers include
food (e.g.. apples, bananas, grain) and, to a lesser extent, tactile stimulation {e.g., belly
scratching with o push broom, Michel & Illig, 1995). It is important to note that the bridge
and the reinforcement should be given only for the approximation of the desired behavior,
Otherwise, additional behaviors performed in conjunction with the desired one will also be
remforced.

After the successful completion of the approach hehavior (after a few weeks), the trainer can
introduce a “target.” or object easily visible to the chino |e.g., the trainer’s hand or a 2.54-
em- (I-in)-diameter hid o o 18.9-liter (5-gallon) bucket] for the placement of a specific
body part (e.g., head or hindquarters). At this point the trainer should encourage the rhino
to approach the target on command (e.g., “target”) using the same basic procedure of rein-
forcing approximations of the desired behavior. Training sessions at this point should last 10
to 30 min. Alignment with both head and body targets places the rhino in position for such
procedures as blood collection from the ear vein, rectal temperature readings or venipunc-
ture. Following successful targeting, the next step is encouraging the rhino to remain sta-
tionary for a given period of time (using the command “stay” or “steady,” for example). Up
to 9 weeks has been reported as the time necessary to train a rhino 1o consistently perform
these hehaviors,

Ouce these behaviors have been established, the linal step involves desensitizing the rhino
to the medical equipment (if applicable). At this point, additional personnel who will be per-
forming the procedure (if applicable) can be introduced to the process. Initially, the collec-

tion area should be manipulated {c.g., touching and pinching the ear, cleaning the colon of

feces). Any materials that will be used should slowly he introduced {e.g., probe, tourniquet,
iodine, tube and syringe). These introductions should continue until the rhino shows no reac-
tion to the equipment. The linal stage prior to the actual procedure may include pressure from
a blunt needle or insertion of a reproductive probe until the rhino shows no reaction.

There are sorie general considerations that should be noted during all phases of condition-
ing. If at any point during training there is regression, the trainer should revert to a point in
the training where the rhino is comfortable and then slowly proceed again. While this may
add to the toral time required for conditioning, the probability of overall success is increased.
Additionally, once the procedure is routine for the chino, the trainer should periodically Tead
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Target training is an especially eltective torm of conditioning, Training a thine to
follow a targer enables zoo personnel to position the animal (or such procedures as
hlood collection, rectal remperature readings, venipuncture or ul(r;lwnngl“.lpll\n
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the rhino in performing the desired behaviors if they are not otherwise performed regu-
larly {c.g., weekly blood collection for hormonal analyses). Tn the absence of regular perfor-
mance, this variable reinforcement will help prevent the behaviors from extinguishing.

BRHINOCEROS
SHIPPING PROTOCOL

et B U aned Bhelracd Fowr qless

The erating and shipping of rhinos is one of the most difficult shipment procedures in zoos.

While rhinos themselves are fairly hardy, the hmitations of temperament, peculiarities of

chemical immobilization, and rigorous shipping equipment necessitates a strict yvet flexible
protoco] tor optimizing successful crating and shipping.

Pre-sHipmeNT MEDICAL PROCEDURES

Communication at the veterinary level between receiving and shipping institutions prior to
rhino translocations is essential in order to disenss specific institutional and/or state require -
ments. Standard medical procedures tor all moves should include the following: (1) a'I'B test
within 6 months of shipment or as particular state, federal or international requirements die-
tate, (2) brucellosis serology, (3) a visual phw:icn] examination, (4} two negative fecal screens
30 days prior to shipment and (5) a review and update of innoculations. (Sce the Health
(Impiu ) In addition, medical or research protocols defined by the SSP should be reviewed
during the planning process.

CraTing

Crating is the recommended tmnspoxt method, although transport in trailer stalls has also
been successful. 1t is important in the latter case that a reinforced trailer he used. In all situ-
ations, the animal’s behavior and conditions should be constantly monitored. Typical prob-
lems that can occar in shipping include the following: (1) anioals destroying and/or climb-
ing out of the crate to; (2) animals becoming inverted in the erate and wnable to ngln them-
selves; (3) animals destroying end panels or doors, resulting in eve, horn or facial injurices; and
(4) prolonged, excessive exertion resulting in hyperthermia and/or myopathy.

Desion

The International Air Transport Association (IATA) crate design specifications are illustrat-
ed in Figure 4. Crates are usually constructed of wood or wood with steel reinforcements.
Crate dimensions should be determined by the antmal’s size (Table 14), but in general, the
crate should be 0.3 m (1 1) longer and wider than the animal when it is lying on its side.
Crates with bars situated at the head end will decrease injuries to the head and face. Hori-
zontal bars at the head end should be avoided, as they tend to cause horn breakage and/or
damage. Crates with bars und doors at both ends arc optimal.

1995)

”BLE 14. Approxuhate crate dnnensxons by species modified from IATA, |

‘S‘:p‘c‘qics“' i Lchgth o ) ~ Height

; ‘Blgc]‘érhind | = 2/1 ¢ (10/ ifi. ) E 191 cm (75 i)
White thine “475 em (187 m) 221 ein (87 n;.)
Greater one-hotned - 335 cm ‘(132‘in.)‘ N 201 cmi (79 in.)
thiro , AN ; : :

Crate dimensions should he determined hy the animal's size, hut in general,

the crate should he 0.3 m (110 longer and wider than the animal when it is
ving onits side.
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Fionre 1 Rhing erate design specifications tmadified from TATAL 1995)

Maririars
« metal
* hardwood

Princieres or Dision

* Strong metal frame lined with solid hardwod sides. Vertical metal bars <hould
he bolted 1n place at entry and exit with sliding or hinged wooden doors to the
exterior of the bars. The upper third of the wooden doors must have ventilation
spaces or openings. TATA specifies that the roof must be solid over the animal’s
head and slatted over the Toin and hindguarters for ventilation. For ground trans-
portation, however, removable panels or hinged doors aver the animal’s head can
he useful in administering to medical needs and monitoring the animal. | latches
also allow for more ventilation when an animal i< standing calmly.

* I'he interior must be simooth with no projections.

* Entry and exit doors must be closed and bolted in strategic places to be srrong
enotph to vesist the antad,

* The floor must he at least 2.5 e (1 in.) thick tongue-and-groove or its equiva-
lent and be provided with a non-ship surface.

* I'he container must be constructed in such w way that the floor and lower sides
are leak proot. #

* In view of the diversity in size, strength and temperament of rhinos, the size and
strength of the container must be sutticient to restrice the movement of and restrain
the animal. Dimensions must be large enough to prevent cramping withour allow-
. - 5 -

g unnecessary movement. In general, the erate should be 0.3 m (1 1t) longer and
wider than the animal when 1t is lving on its side.

* Onlyv nuts and bolts should be used in the container.

* At the tront of the container, there must be provisions for water and tood access
at the base of the door and hetween the bars, if present. This aceess point must be
clearly marked FEEIDING and be adequately secured when not in use, @

* A water container must be provided and must be sufficiently large tor the entry
of the animad’s muzzle.

* [“ntrance and exit must be clewrly indieated.

o arline transport only

The above recommendiations are modifed from TATA standards roinchinde spea
Gicatioms Tor ground irmsport. Before shipping by air consult the airrent TATA
specilications anddor the anline.



Accrmarion TeaiNning

Crate acclimation can require 2 to 6 weeks, although several zoos have erate-trained chinos
in 7 days or less. Iraining should be completed by a method of approximation (with rein-
forcement given as thinos approximate desired behaviors). The first step is 1o introduce the
crate as a non-interactive part of the animals environment. Gradually, the food is moved
toward and finally into the crate. It the animal acclimates to the point of completely enter-
ing the crate and will allow the door to be shut, the door shoutd be Teft closed for short aceli-
mation periods under close observation. [T the rhino does not completely acclimate to enter-
ing the crate, partial immobilization (standing restraint) may need to be utilized tor ship-
ping.

I sitwations in which crate training is not possible, immobilization should be incorporated.
Forced crating without training or immobilization is strongly discouraged.

CramiNG wiTH CHeMicanL IMMOBILIZATION

Immobilization offers a fairly simple way of crating a rhino. First, it should be noted that
the usual pre-immohilization procedures (e.g., fasting, derainment in an adequate hold-
ing area, cte.) should be observed for any procedure requiring the use of chemical immobi-
lization/tranquilization agents. Ior rhinos, entorphine (M-99) remains the drug of choice,
although several alternatives are available. For specific drugs and dosages, refer to the Health
chapter of this publication, The duration of immobilization without the administration of
an antagonist may range from 30 min to 2 hr.

Following crating, all rhinos should be held for 24 hr at the loading location for observation
or accompanied by a veterinarian during transport. This step is necessary because renarcoti-
zatton is common in hooted ammals, especially rhinos, given opioids. This step, however,
may not be necessary it the butorphanolsdetomidine anesthetic protocol is used (Morris,
pers. comm. ). Trained personnel should he present to administer the correct reversal agent(s)
in the likely event ot a renarcotization. Any other complications of crating can e managed
more casily and eftectively in-house rather than en route.

TransrorT

Numerous options tor transporting rhinos are available. Fach method has its advantages,
and cach should be serutinized by evaluaring the distance to be traveled, the personnel need-
ed il the temperatares to which the animals will he subjected, A flat-bed ruck and open
trailer is temperature-restrictive. Note that a crate within an open trailer should be protect-
ed from excessive wind, rain and sun. Enclosed trucks or trailers are other options that are
necessary in extreme hot or cold temperatures. In any case, the transport vehicles must be
climate controlled. Air transport, rather than ship transport, is the preterred option for any
transoceanic translocation. Transport by ship is undesirable because of the excessive time at
sea, variuble conditions and more intensive personnel requirements. When transporting by
atr, 1t should be noted thar some airlines may require the rhine erate to be placed in an alu-
minuwm air cargo box, which can restrict ventilation and subject the rhino to excessive heat
buildup during both the airplane-foading process and transport.

[ &

Crating is the recommended transport method for thines, Crate
acclimation ¢an I(‘(]llll(‘ 2 to 6 wecks, although several 200 have

crate-temmed rhinos in 7 davs or less (DPhore: S, Meerray,

Ze "/f‘:tjft4l/ /’xlr‘l‘)
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Dhuring all thine shipanents, the shapper et beaware that any animal that has been inamo
bilized Gand to a lesser extent, some that have not) will be less capable of thermal home-
astasts than . normal ammal. [ the shipper cannot provide adeguate climatic condirions for
the anmimals under these circomstances, e or she should be held solely responsible for auy
injury or death resulting from shipment. 11 during the course of a transport procedure a sit-
uation arises in which the satety of the animal may be jeopardized. a decision should he
made through the appropriate channels to postpone or cancel the shipment. Leaving the
decision of whether to transport an animal (o the transporter or the recipient nay be disad-
antageous to the animal’s welfare. In many cases, the shipper is ignorant of pertinent med
ical facts and pr:xcli(‘;ll husbandry information, and recipients are at o disadvantage hecaunse

they are often not present.
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A Breeding institutions must have space for offspring ta be held for up to 3

I NCTOSURES vears {ollowing hirrh.

Ihe design of captive (Q(lnisunu. {ot 111{1105 TeGUITes an understanding, of rhino biology, NMulii-male hachelor pronps have heen nenntained in very large
behavior and social Ul'g'lnl’/'lllOn As previously stated, black, white and greater one-horned enclosures.
rhinos vary in their levels ot sociality and thus have different housing requirements. Tables € i the case

n the case of greater one-horned rhinos, males and females should be

15 and 16 list the recommended animal numbers for institutions holding rhinos (Sce also
the Manugement and Behavior chapter.) and the enclosure types reccommended depending
on nstitutional goals. It is important 1o note that for the most part, exhibit and holding-
space availability will dictate i institution's designation as either a blee(lmg or an exhibit

mtroduced nnl} during the Temale's estrus period. Institutions with very large
enclosures (e.p., San l)nLgn Wild Animal Park) may be able to hold oppo-
sile-sex amnml« together consistently.

facility. Design clements for a breeding, facility should include an outdoor primary enclosure

(with separation capabilities). indoor hnl(lmg and anisolation arca. Additionally, breeding
institutions must have space for any olfspring to he held for up 1o 3 years of age. Exhibit-
only facilities should have an outdoor primary enclosare and indoor holding arcas (both with
separation vapabilities). [t will be recomme nded that exhibit-only facilities receive pre- or
post- reproductive-age or single-sex groups of surplus animals.

lu general, it is reconmended thas enclosures he designed such that animals may he kept
owtdoors as much as is possihle within the lolowing temperature constraimes. Rhanos should
not be locked outside when the temperature is below 4,47 C (407 I7); sun, wind chill and rain
should he considered in caleulating temperature. During extremely cold weather, rhinos
should not have access to pools or mud wallows; pools should be drained and mud wallows
filled with substrate. Animals should not be let out if enclosures are icy. Temporary exposure
to temperatures below 4.4° C (407 T) for cleaning is left to the discretion of management.
Localities that experience average daily temperatures below 107 C (507 1) (average of high
and low temperatures over a 24-hr period), should provide heated facilities capable of main-
faining 4 minimum temperature of 13°C (55 ).

T'he dcxlgn of rhino enclosures depends on the species, the ty pe of rhino
program (exhibit-only or hreeding) and the number of wnimals. Tn all cases
the Targer and more varied the enclosure, the hetrer. (Photo: Okdihoma (,rll‘

Zoologival Park)




OUTNOOR HOUSING

Several general outdoar enclosure designs arve recommended that incorporate the data avail-
able on the behavior and ccology of wild black, white and greater one-horned rhinos. As pre-
viously described, thinos of all species are considered to be less sofitary than was originally
tlmught Given very large vards or ranch situations, even opposite-sex greater one-horned
rhinos ((onmdexed the least sovial of the commonly held vhino species) may be housed to-
gether, For the most part, however, rhinos e considered somewhat l(‘llll()ll.ll, therefore,
more than one outdoor vard i strongly recommended. To provide a large area for introduc-
tions ot black and greater one-horned rhinos, a communal vard Ad;.lun[ to individual vards
should be available. If the space s not available, 1wo J(I] went yards may be ope ned for
male/female introductions. In many respects, the eritical enclosure characteristic is the avail-
ability of escape routes and visual barriers, which serve to hide or prevent access to a pursued
animal. Gates may be used as eseape routes, provided that care s taken to prevent dead -end
corners and create run-arounds o that an animal can enter or leave the vard without an
aggressor blocking or guarding the onlv exit.

Fnclosure size depends on whether thinos are kept for exhibit-only or breeding purposes
(Table 16}, Tt should be noted that a call’is considered an adult with respect to minimum
space requirements after weaning; this fact should be considered in deteemiming minimum
enclosure size. Institutions should expeet 10 hold ofispring until they reach 3 years of age.

Privary BARRIERS

The barrier between rhinos and the viewing public is a critical element in the design of the
outdoor exhibit. This primary barrier should allow visitors a clear view of the animals from
asafe location. Many types of primary barriers are available, the most common of which are
walls, fencing, dry moats and water moats, One consideration in choosing fenee type should
be the size of the enclosure. For example, smaller exhibits should be constructed with harri-
ers that provide as mach visual exposure as possible.

Fencing

Bcuucc anv of the rhino species may climb, a prinary barrier should be a minimum of 1.5
m (5 hwh and non-climbable. Within small tm\n\\ms particular attention should be
given to the (lunlnn;_, ability of thinos and to the need for separating aggressive animals. A
secondary barrier or a taller primary barrier may serve to counter these problems.

Recommended materials tor primary fencing include solid conerete or rock walls, horizon-
tal pipe or cable spaced 25 to 30 cm (10 10 12 in) apart and vertical pipe or posts spaced 25
to 30 cm {10 to 12 in.) apart. Note that cable should he used only for horizontal fences. The
size of the exhibit to be fenced will determine the strength and tyvpe of fencing material used,
as cach tyvpe has both advantages and disadvanrages. Concrete surtaces and bare steel cable
create surfaces that may encourage rhinos to horn - rab excessively, causing abnormal horn
wear. Whenever \ non-abrasive material,
Inserting the cable through plastic pipe or hose can prevent this problem, and conerete sur-
faces can be covered with non-toxic wood.

necessiry, surtaces should be covered with o

ABLE 16 Recommended enclosure types and sizes for captive rhinos by
5 specxes [m sq m and (sq ft)]

"%Br‘r‘fcéai‘jig/ Communal

+ Jiidoor Outdoor

Lo (asTprimar
: exhibit

Black 18 - . --if6

o186 “.not’ 2,322
(200) - (3,000) fecom- (25,000)
- " mended
White 30 186 ot 2,787
(320) (2,000) fecom= (30,000)
Co - . mended
Greater 30 18() ‘ not ‘ 2, /‘47
one- .~ (320) (2,000) - fecoms (30 000)
horned < mended

V{Pbote: Kuoxoifle Zeadopical G



[f poles are used, cach should be approximately 30 con (12 in) in diameter and set in con-
crete with approximately 1.8 my (6 1t} underground. Poles should be spaced as closely togeth-
er as possible to prevent rhinos from getting their horns through and uprooting the fence.
Creosote-treated poles, which are dangevous to rhinos, should nat be used,

[tis important to consider fence spacing and keeper aceess/exit in the event of an emergency.
Rocks or a rock apron can be utilized to protect the pales or other objects in the exhibit from
damage. A rock apron should extend 1.8 m (6 {1) from the leading edge of the object to ofter
adequate protection. T small rocks are used, they should he several layers thick; otherwise, a
single laver ol very Targe rocks s probably adequate.

Dry Moat

The use of 1 dry moat requires one vertical wall, which should be a minimum ot 1.5 m (5 1)
high, lovated on the public side. The second will should be sloped at a maximum of 30" so
that the :nimals can climb out. This gradual decline of the exhibit substrate down to a solid
wall can be used to create a moat effect, but diteh moats wwith two wertical «walls are considered
dangerons to rkinos and are not recommended. I'he floor space in the moat should be a mini-
mum of 1.5 m (3 ft) across to prevent rhinos from being trapped, and surface substrate for
the moat should provide stable footing. (Recommended materials include dive, gravel, sand,
(‘ll‘.)

Water Moat

Water can be utilized as a primary barrier, although it carries the risk of drowning or injury,
especially for calves. Dimensions and specitications for a water moat should be the same as
those listed above for a dry moat. Pools may also serve as primary barriers, provided the walls
are high enough [at least 1.5 m (5 1) high] to prevent animals from climbing out. Once a
rhino has its chin over the top of a wall, it can get its tfront feet over as well.

Seconpany Barriers

Though not eritical to the design of outdoor enclosares, secondary barriers may protect
exhibit features or lessen stress on primary barriers. Recommended types are hutt rails, ver-
tical poles and electrically charged, or “hot,” wire. Plantings can also serve as a secondary bar-
rier when used to vreate a visual sereen. For example, the use of plantings that extend above
alow wall can give the appearance of a bigger wall [though the primary barrier height min-
imum of 1S m (5 1) still applies]. Electric fencing can be used to deter animals from
destroving plantings, trees and other secondary harriers. Rock aprons may also be used
around trees and tence lines as secondary barriers.

Gares

Enclosure gates can he the weakest points of the exhibit; therefore, adequate hinge and lock
strengths are very important. Interior doors are usually constructed of heavy-gauge galva-
nized steel or pipe that is hinged or sliding. Sliding gates are optimal, as they may be par-
tially opened, and should be a minimum of 1.8 m (6 1) wide and 2 m (6 ft 8 in.) high. 11 the
mate uses a track, care should be taken in the construction of the track 1o avoid injuring the
feet of the animals as they run through gates during introductions. Exterior building doors
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Primary fence options tor rhinoes vary. Depending on the type of exhibit, one tvpe
mav he more <uited than another, Walls (1) mav be effective in exhibies that are
\'.it"\\'(‘(|' irom above. Cibles (2} are partcularly ettective for exhibits i which the
.\flsmfr = onequrl Iimling with the rhino. Another option in this case s 2 more ty)-
weal fence strnetare (Y, Water maoats (40 can be elfective also, thaugh a secomdary
barrier s tecommended and care shonld be tiken when calves are in the exhibit



are usually made froms wood retmntorced with steel, with the lower part covered by a steel plate
to minimize damage. Gates should be constructed to allow keepers 1o open and close them
without entering rhino space. Also, where appropriate, vehicle access to an enclosure should
be provided.

SUBSTRATE

T'he ourdoor enclosure should have a well-drained surface that provides adequate footing for
rlinos, CGreater one-hornued rhinos require substrates that “give]” including muleh (such as
hardwood), grass (Irrigation should be planned for all natural areas i needed.) and bedding
hecause of the incidence of toot problems. Black rhinos should be maintained on grass if the
space 1s available, but limestone is adequate. Substrate options for white rhinos include grass,
limestone, sand and other natural materials in combination. For example, one institution
reported an outdoor enclosure substrate compaosition of 75% grass and 25% sand, rocky arcas
and decomposed granite. Rhinos should be carehully abserved apon introduction to a new
substrate, as excessive ingestion ol the substrane from Teeding on the ground has caused
impaction i other rear-gur digesters.

Waren

Fresh, potable water should be available at all times. Water should be changed daily o
supplicd by an automatic-fill or continuous-flow device. Regular cleaning and disinfecting
should oceur at a rate that inhibits the growth of algae and bacteria. Water devices should
he substantially constructed 1o prevent injury, upsct, spillage or leakage.

Mubp Wariows

All ehinos need access to pools and/or mud wallows tor skin health, temperature regulation ‘ : :
and behavioral enrichment. The size of mud wallows should be gauged by the number of (pa e 6o i 720
animals in the exhibit to allow ample room tor cach individual. 1t should be noted that given ‘

a start, thines may construct their own mud wallows. Mud wallows should be renovated

periadically to prevent contamination.

BN .'1'«1/ .\'Cr it./,“.

Poors

ABLE17. Specifications fot exhibit pools by species

Pools constructed in rhino enclosures should be of approximately equal dimensions (Iength
x width). When a calt'is in the enctosure, pools should be maditied or drained to a depth of

Overall Size Depth Comments
0,45 m (1.5 {1 or less. For entry into the pool, ramps are preferable to steps. They should be | m
placed i at least two or three focations around a pool, if not the entire perimeter, to ensure Bl .
ack 13.9sqm 0.3t00.9m al: rarely
sale access in and out of the pool. Ramp slopes should be no greater than 15 1o 207 [{ steps (150 s(cl f) (1 to 30&)) Op:ilonl . in}
. 3 used exce
are used rather than ramps, they should have a 20- to 25-cm (8- to 10-in.) rise with a 41- 1 ) excep

- . Wiarmer regions
t 61-cm (16~ ro 24-in.) step. Note that multiple entries to a poal prevent iv from being a ‘ 8

“dead end™ in the enclosure. In the design of slopes or steps, keeper access for cleaning
should be considered. The pool substrute should be broom-swept concrete. Table 17 hists
pool specifications by species.

White 37.2sqm 041015 m Recommended
(400 sq ft) (15t05ft)

Greater 37.2sqm at least 0.9 m (3 ft); Recommended
one-horned (400 sq ft) optimally 1.5 m (5 ft)

Visuvar Barkirks
When rhines are mamtained together in a more herd-like situation, naturalistic visual and
physical barriers (refuges) in an outdoor enclosure may help decrease aggression by permit-




ting animals to separate themselves (rom others i necessary during introductions or in
group situation. Barriers should be Targe and high enough to provide “s safe zones” that allow
an animal to pass from another's sight hut should not hinder public viewing. Types of visu-
al barriers include deadtall, logs and run-arounds (boulders), as well as trees and nataeal
planluu“: Trees and plantings may be protected from rhinos by pipe caging, rock aprons or
barrier fencing. If permanent ph\‘«lL.ﬂ structures are not available as barricrs, dirt mounds
may be used to give individuals additional visual bartier point= in the enclosure.

Suani/RawN SugLrenr

Access to shade is a necessity as well us a USDA requirement under the Animal Weltare Act.,
A variety of both natural and consrrucied options is |m-«i] e, [t s recommended that rhinos
have aceess to a shaded area during daylight hours. [t is also important that a shade option
be adequare as a rain shelier if harn shcllcl is not always accessible; therelore, trees may not
be conpletely adequate. Beeause some species use pools heavily, pools should he located in
arcas that are shaded at Ieast part of the day.

AvpprrioNan FURNISHINGS

Additional furnishings for the outdoor exhibit should include scratching posts, which may
be particularly etfective if plac ed near mud wallows or pools. Post marerial must he non-toxic
to rhinos (i.c., non-creosote). Several institutions have buried deadtall or logs upri;,‘h( n con-
crete sewer culverts, which are routed in place with 0.9 10 1.2 m (3 or 4 1t) ol gravel. T'his
enables managers to remove and replace posts as they vot. In addition, feed should be avail-
able at all times in the form of browse [(eed stations and mineral salt licks.

INDOOR HOUSING

Indoor housing, is recommended for additional separation capabilitics {heyond the primary
enclosure) and is critical for those institutions in colder latitudes. At no time should rhinos
be subjected to temperatures helow lreezing; animals should have access to radiant heat if
needed. An indoor facility in the winter should be heated to a minimum of 137 C (55" 1)
with the capability of maintaining some areas of the harn at 23.9° C (75" ).

The humidity level should be maintained at 40 to 70%. Supplemental heat may be needed
when dealing with infants or with sick or older animals. Nore that some acclimation may be
necessary before maoving animals from a warm barn to the outdoors during winter months.
Indoor facilitics should be maintained with a negative air pressure, and ventilation should be
provided to accomodate at least four air exchanges per hour (USDA recommendations for a
cold-weather heated barn). Institutions are encouraged to check with their local authoritics
for air-exchange requirements when the public or personnel occupy the facility. Shower
sprays or water baths should be offered in areas of relatively low humidiny. Within any
indoor facility, avens must he provided {or food and water.

Fresh water should be available at all times and should be changed daily or be supplied from
an automatic-fill or continvous-flow device. Regular cleaning and dlsmfcumg should occur
ata rate that inhibits the growth of algae and bacteria, Water devices shoald be construeted

2 Rhinos of all species need access to mud wallows (1) and/or pools {2) for
skin health, temperature regulation and behavioral enrichment. The size of
mud wallows should he guaged by the number of animals in the exhibi
Recommended sizes for rthinoe poals are listed in Table 17 (Phato: S Diego
Zoologival Sorr)jv)

w ll lwrtcnx such as this “run-around™ may help decrease .1Lgle<<ymn among
t])ln()ﬁ h\’ PCII“I[[I”“ -”llnl ll\ to 9("\“;”(1 t]]("!”"(‘l\(k Il()l” ”1']@]\ II NeCessur \’
Barriers should he large enough to provide “safc zones™ for the animals but not
Linder public viewing. (Phote: Oklatoma City Zaclogical Park)




to prevent upset, spillage or leakage.

For black and greater one harned rhinos, isolated stalls are essential; for white, they should
be available when needed but may not be necessary: The indoor enclosure should include a
minimum of 30 sq m (320 sq f1) per animal for white and greater onc-horned rhinos and 18
s m {200 sq 1) per animal for black rhinos (AZA Mammal standards) (Table 16). An addi-
tional S0 of adult space should be provided when w calf is present. T'his may be achieved
Iy using more than one stall. Following weaning, a calf should be treared as an adult indi-
viduwal with FESpPeCt 10 Space requirements,

If the institution has only indoor facilities in which to maintain and/or exhibit rhinos, the
minimum requirement is 186 s m (2.000 sq (1) per rhino [15.2 x 12,2 m (50 x 40 {U)] plus
the recommended indoor holding 130 sq m (320 sq (1) per individual for white and greater
one-horned rhinos and 18 sq m (200 sq 11} per individual for black rhinos].

Seeararion CAPABILITIES

The indoor facility should have the capacity to separate individuals tor a variety of purpos-
es. For white rhinos, although temales may be housed together i w conumunity barn follow -

g the guidelines of 30 s m (320 sq {0 per animal, males should always be stalled individ -

nally. As indicated above, black and greater one -horned rhinos should be kept mindividual
stalls. The facility should also have an extra space or large stall 10 isolate mothers and calves

or (uitranting sick animals.

Currently, no quantitative data are available on the visual, olfactory or auditory capabilitics

of rhinos in relation to breeding success. Based on species ecology and belavior, however, it
is believed that rhinos rely heavily on both olfactory and auditory senses for soctal commu-

nication. It is therefore recommended that indoor facilities allow these types of communi-

cation at certain times among; individuals, Options include partial walls or pipe tencing to
allow tor physical separition without visual, anditory or olfactory separation.

Sussrrare ano Bepning

A brushed or broom-finished concrete Hoor that is well-drained and insures adequate fool-
ing is recommended. Dirt flooring as the main substrate is not recommended. In addition,
ﬂnm heat is recommended in colder elimates. Bedding matertals such as hay, wood shavings
and hooted-stock rubber matting are recommended for greater one: horned rhinos and
optional for black and white rhinos. Other situations in which bedding is required include
barns with rough substrates {which mayv cause skin uleerations) or for additional warmth tor
sick animals or young calves, When introducing rhinos to new substrates, careful observa-
fions should be made to avoid the animals’ excessive ingestion of the novel substrate, which
could potentiatly lead to health problems such as impaction. The use of a power washing
machine is recommended to disinfect barn areas. Additionally, rubber matting and bedding
materials should be disinfected or changed regularly to prevent contamination.

LN anp Sevcian Features
Normal light cyeles scem to be adequate for rhinos. However, it an animal is to be held



indoors tor more than 12 hr (c.pg., winter in cold-climate institutions), facilitics should pro-
vide artificial or natural light sources to simulate natural cycles, Fluorescent lighting is an
efticient light source thae provides broad-spectrum illumination; however, skylights should
be inchuded whenever possible. Addinonally, because greater one-hormed rhinos are intro-
duced for lntulmg purposes for a limited amount of 1ime and closely observed. lighting, is
also necessary in outdoor enclosures for the observation of breeding at night.

Any new exhibir should include the capability for video systems. In addition, 1 scale for
\\ughmg animals s desiruble and stongly wmmnwmlcd, though not required. Vehicle
aceess toan indoor facility is also recommended. A restraint device or an arca for restraint
should be included in the design ol every facihity.

PHYSICAL BRESTRAINT DESIGNS

Numerous institutions have constructed permanent physical devices to restrain their rhinos
when necessary. Such “chutes™ can be very valuable for physical exams as well as nutritional,
reproductive or veterinary research projects. In addition to the following general informa-
tion, please consult the Health chapter of this publication as well as Schaffer (1993} and
Fiyres, et al. (1995). Also, LLS. institutions that euerently have chutes and may be able o pro-
vide additonal information include Henry Vilas, St Louis, Scedgwick County, Oklahoma
City, Henry Doorly, Cincinnati, C Caldwell and Milwaukee € ‘ounty zoos and Fossil Rim
Wildlife Center. Companies that may assist in chute design and construction include
Animar Systems, Inc. (Springlield, MO; 417-889-4245) and Cummings and Son, Ine.
(Garden Ciry, KS; 316-277-2293). In general, it is highly recommended that institutions
modifving rhino exhibits or constructing new ones incorporate a physical restraint area or
device into their design constderations.

Several physical restraint designs are effective for rhinos, These range from a small restrict-
ed aren e which o contain the animal ro an arca that contains one or more hydraulics thar
will “squeeze” together to restrict an animal's movement. In general, major restraint chute
design considerations include strength, durability, type and function. 1t should be noted,
however, that available space and animal size and disposition vary across institutions and
should be individually addressed.

In general, both captive managers and researchers empliasize that the general restraint area
should be an active component of daily rhino management. Methods to accomplish this
vary. A restraint chute oy restraint area can be designed so that the rhinos must pass through
it to exit the barn into their yard. If rhinos are fed indoors, p(ut of the feed (e.g.. produce,
grain) can be offered in the chute area. Finally, more extensive conditioning (bee Rhine
Training in the Management and Behavior chapter.) can be particulary effective in habitu-
ating rhinos to physical restraint. Such a program should he .ulcmptcd prior to detaining a
rhino in a chute for an exam.

Ruino chutes should be manutacrured out of steel ar a combination of steel and steel-rein-




forced wood. Some institutions have also used steel-strength aluminum (6061-T52 alu-
minum). Aluminum of this type s lighter and more mancuverable than steel, as well as
potentially fess stressful to vhinos because of “deader” sound properties than steel (i.e., when
metal scrapes metal).

Permanent pass~thmugh indoor restraint chutes (similar to those constructed {or eleph:m!s)
are especially effective for rhinos. With training, this type of chute may allow for daily rhino
observations. Futhermore, inclement weather will not attect the use of an indoor restraint
chute. The chute should allow restraint of the animal when it is passing through in cither
direction so that the shifting routine of the animal is not interrupted (Schafter, 1993). The
width of the chute should limit side- to-side movement while still allowing the animal to
comfortably tie down. However, animals cin become wedged in tight-fitting chutes it the
<ides cannot be released. To alleviate excessive forward movement of the animal when it

lowers its head, two vertical bars tut push in from the sides of the chute to the shoulders of

the rhino may be utilized. Quick release of these shoulder bars often relieves agitated ani-
mals without having to release them completely.

High-walled chutes or hars over the top keep the animal from climbing or rearing up.
[Horizontal bars in the chute's entry gates and sides are hazardous tor exauniners when the
animal lies down. Vertical bars on the sides can trap researchers” arms it the animal ean move
forward. If the animal’s forward and side-to-side maobility can be limited, vertical bars or
walls on all sides are recommended. The distance between these bars along the sides of the
chute should be great cnough to prevent the animal’s foot from becoming wedged if the ani-
mal rolls on 1ts <1dc in the chute. For researcher safety, this distance can be divided with
removahle vertical bars,

Rhinos may slam swinging doors; thus, sliding or guillotine gaes are safer. A rectangular
opening in these gates for performing a palpation should not pin the arm of an examiner
when the animal is shifting. I'he distance between the vertical sides of this rectangular open-
ing must be wide enough for rescarcher safety while still Timiting the space thn)ugh which
a rhino could squeeze. Also, the horizontal bottom bar of this rectangle should be only a few
inches from the ground. as animals frequently lie down. Solid doors on the outside of these
gates can be used to stop rhinos, as they may attempt to charge even small openings.
Additionally, good lighting and accessible electrical sources are useful.

A closed chute (Figure 5) is another option that has been used successtully for the treatment
of a rhino with a urinary-tract infection and another with infected lesions on its foot (Fyers
ctal., 1995). As noted in Figure 5, a typical closed chute has both front and back gates. The
back gate restricts the rhino's movement by sliding forward. Additionally, the hind end of
the rhino is supported by a v-design that prevents it from lying down. This design also
allows additional safety for the staft while working with the animal. Tn many respects, a
closed chute does not depend as strongly on conditioning of the rhinos as does a squeeze
chute, though acclimation is recommmended prior to attemipting any treatments within the
chute. The design of a closed chute might necessitate an outdoor location in most cases;
thercfore, the use of this type of chute may be limited by weather.
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bar through for strength
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Figure 5. Closed stall vhinosestraint chute. Note that a tvpical closed chate

has gates that vestnct the thino's movement and prevent it from ving down.

Fhe advantage ol a closed chute is that it does not depend as strongly on con
ditiomng as doccnsqueeze on free stall Chate, (Eyers of af., 1999)



A free-stall ehute can be used tor aninls maore sensitive 1o a confined enclosure (Figure 6).
The design ol this type of chute allows the rhino 1o enter or exit at its will and thus may
help to keep rhinos calmer during procedures. Because there is free access, however, rhinos
must be conditioned to target or stand still; thus, relatively non-invasive procedures also
work best. Procedures that have been accomplished with a conditioned rhino in a fice stall
include ultrasound and serial collection of blood and feces (Eyres et al., 1995).

A lree-stall design can easily be mun]mmled into an existing pen or stall, indoor or out. As
stated, the open hack of this type of chute allows the animal to enter and leave the structure
at will, Protection ol stalt when working with the rhine is important, however, and apartial
back wall constructed of vertical pipes allows stafl to step out of the wiy (Iigure 6).
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Figure 6. Free-stall rhino restraint chute, The design of a free-stall chute allows the rhino to enter or exit at \\||l ,uul

can be used for animals mare sensitive to a contined enclosure. This type of vestraint chure, however, is best used for
relatively non-invasive procedures and with rhinos that have been conditioned to target or stand stll. (Fyers o af.,
1003%)




Eric Miller, DVM
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o DV Th e oo sic o disease has Becna maior (imiting factor in the cap-
coo ik o bin /I/H/H/ e amd TV lsoase pro bl m\ bei e been h/w)/u/ oith considerably
e frogas ey i white (Ce cted vt siopent amd greater one-horned (Rbinocerss
NI ‘\’ hin o Bocawse f b lreiicd nasabor o captice animals, at the present time it
e o bk goaerad i oy candeag divease i Sumatran rhines (Didermocerns
TNV

10wk thoy chapt o« pre cvdecaaiv a Frict - o cre o references reearding gencral medi-
] M ‘g ‘v[\ ‘\ N . .
co (ST rvan O L adton 1970 Jare ke & Rlesc 1979 Jones, 19790 Kook & Garnier,
1991 VIiller 1904) caprure tecdmquees (Kook & Mortkel, 1993 Rogers, 1993), infections
ity | £
divcasos (Rasay & Zainddin, 19950 and 1 ki bl graphy that revicies the weterinary
[T Y / ot Py {‘l/c' 190°) e acarlalle.

Prysiotocicn Noratans

Fleart and respiratory rates e variably listed as ranging from 12 to 16 and 64 to 67, respec-
tively (Wallach & Boever, 1983). Electrocardiogram studies have been reported trom hlack
thinos (Jayasinghe & Silva, 19720, Rectal temperature ranges from 37 to 39" C (98.6 to
1022 1) When dosing rhinos, it 1~ important to know the general size and weight of indi-
viduals, When werghed on o truck seale, adult blick vhinos at the 512 Louis Zoo have ranged
i weight from 200 10 1,100 kg (1984 to 2,420 1B, The white rhinoceros is often consid-
cred the second Targest Lind mammal, with adudt weight ranging from 1,500 to 2,500 kg
(3,308 10 5512 1) Othas aeport that gicate one horned rhinos range from 1,700 kg
(3748 1) for temales to 2,100 kg (L3016 tor males (Wallach & Bocever, 1983). T'he
Sumtean thinovaros is the smallest species of rhinoceros, with large adults weighing
approximately 1.000 kg (2.205 Ib).

Normal vitdues 1or blood comnnts and chemistries are avidlable from captive rhinos wn the
International Speaes Tndormation System (1989), i several articles and texts (Flawkey,
1975 Scal et al 1976 Wallach & Bocver, 1983; Pospisil et al., 1986) and from tree-rang-
ing hlack (Kock et al., 1990) and white (Van [eerden et al,, 1985) rhinos. Most values do
not ditler markedly from those ot domestic horses.

[RESSES KNI

Blood collection from thines can take place trom several sites. Perhaps most commonly used
is the car vein, which s suthicient for collecting small quantities of blood or for TV injections.
A larger medial (radial) vein has been identitied in black and several other rhinoceros species
and allows collection of Targer amounts (1 1o & liters) of blood (Miller et al., 1989).
Whenever rhinos are anesthetized for any reason, blood s requested for a wide variety off
research projects, which are outlined i a Rhinoceros Blood and” I'issue Collection Protocol.
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Due 1o the predilection 1o hemolysis of the black rhinoceros, D Donald Paglia of the
University of California ar Los Angeles has suggested avoiding exposing them to drugs and
compournds that are known 1o induce hemolysis in enzyme-deficient human populations.
Included in this hst are several classes of pharnuceatical compounds Gantimalarials, sulfon -
imides, sulfones, nitrofurans, acetanilid, chloramphenicol and some vitunin-K analogs), fava
beans and a number of chemical compounds (including wood preservatives, rodent-control
poisons and other pesticides, and strong cleansers, particularly those containing napluth.l«
lene) (Paglin & Miller, 1992). Many other drugs have been associated with hemolysis in
these patients but with an uncertain or doubtful role. These drugs include aspirin,
phemaceting aminopyrine, acctaminophen, probenecid, vivain Cdimereaprol, I)-:lll).lH()‘i'll'
ievlic acid and T-1DOPA. Any exposure to creosote should also be avoided. Additonally, i
vicw of the hemolysis induc ed in horses by the consumption of certain oak and red m: lple
leaves, as well as wild onious and menthers of the Brassica (kale) family in other domestic
Species, consumption ol these species should be avorded. Until more information is known,
it is prudent to implement the above recommendations for all rhinoe species.

INNOCULATIONS

There are nuimerous reports of leptospirosis in black rhinos (Asakura et al., 1960; Douglass
et al., 1980; Mikulica, 1986; Miller & Bolin, 1988; Paras, 1989; Jessup et al., 1992).The only
vaccination routinely recommended s the blannual administration of hlack rhinos with
either a S-way leptospiral hacterin (containing Leptospirosic inderrogans serovar iclerobemor-
rhagiae, grippotvpbosa, pomona, canicola, hardjo - available as l.eptoferm-5), or a 6-way bac-
terin containing serovar drarisfasa, available as Brativac. (Both are manufactured by Norden
Laboratories, Lincoln, NE 68521.) FHowever, it should be noted that injection site abscess-
cs are relatively common (5 to 10%) and two cases ol apparently marked post-vaccinal reac-
tions have been noted (weakness in both cases, a skin slough in one). Additionally, an abor-
tion of a greater one-horned rhinoceros calf was associated with infection with Leptospirosis
interragans (confirmed by fluorescent antibody testing) {Cook, 1994).

Although there are only two reparts of clostridial discase (one ease of tetanus and oue of
Clestridiiom sordellfy (Mitra, T983) and in endemic areas, vaceination for these diseases may
he considered. One case ol rabies has been reported in a greater one-horned rhinoceros
(Mukherjee et al., 1984). During the epidemic of raccoon rabics, zoological institutions on
the East Coast of the United States vaccinated for rabies with Imrab (Rhone Merteux,
Athens, Georgia).

NreoNnATAL KXAMINATIONS

Whenever possible, neonatal examinations should he performed. These should mclude
weight, a dipstick blood glucose, total solids, CBC, sera chemistry profile, sera/plasma for
vitamin- % levels, and, when possible, stored sera. Examinations may include vitamin sup-
plementation and the placement of an identification transponder.

PARASITES

Parasites have been of low frequeney and are usually not associated with clinieal signs in cap-
tive rhinos. In newly captured rhinos, consideration should be given to hemic and skin
parasites as well as fecal ones.

A biannual fecal examination for parasites is adequate in rhinos established in captivity. In



newly arrived rhinos, blood examination should be performed for henie parasites (e.g.,
Buabesta sp., trvpiunosomes, theileriasis and leishineniasis), Treatment has heen deseribed by
AMeCulloch and Achard (1969). Skin lesions in wild caught black rhinos should be biopsied
and examined for the presence of Stephanafilaria dinniki (Kock & Kock, 1990).

The most commonly found endoparasites hive been tapeworms, which have not been asso-
ciated with disease in the United States. In rhinos established in captive collections, other
endo- and cetaparasites have been unusual. Stomach botfly Tarvae (Gyrostigma sp.) have been
noted inrecently captured white and hlack rhinos and usually cause minimal clinical signs.

If fecals are positive, treatment should be based onaceepted horse parasiticides that possess
a wide safety margin (e.g., bendazole denvatives, pyrantel pamoate). Tvermectin has been
used with apparent satetv in newly captured black rhinos in Zimbabwe. It hemie parasites
are found. treatment should be based on those emploved previoushy (MeCulloch & Achard,
19609) and atter con<ultation with those in the ticld. The presence of ticks (particularly
Amblvstopia sp.Y in newly nnpm(ul black rhinos has caused concern with regulatory author-
ities. Treatment of ectoparasites in newly arrived rhinos has consisted of the application ot
coumaphos,

DIS

Regarding iliness, the behavioral repertoire of thinos is often quite limited. Depression and

inappetence are often the only signs of major discase problems. Tollowing is a discussion of

reported rhinoceros diseases and associated symproms, a summary of which is provided in
Table 18.

TusitrCULOSIS

Infecvion with Alyeobacteriun bosvic and AL tuberadosis have heen reported in several rhinocer-
os spectes, and there is no rerson 1o expect that 1t could notatteet all of them (Grdfith, 1928;
Flamerton, 1942: Takagi et al,, 1968 Nann et al, T981; Dalvosio et al,, 1992). Tt most often
presents as a syndrome of chronic weight foss and wasting. No specific treatment or testing reg -
imens for tuberculosis have been established. One report (Ramsay & Zainuddin, 1993) sug-
gests the concomitant use of MO hovine PP and avian old tuberculin initially in tail tolds
and collection ot sera tor FLISA testing. In another case, a black thinaceros that had a posi
tive tracheal culture tor Mycohaerevinn: boviowas also positive on intradermal testing using PPD
bovic in the evelid (Barbiers, 1994 11 asuspicious reaction oceurs, the tests should be repeat-

ed 2 weeks later in the neck. In suspicions reactions, additional tests should include biopsy of

the reaction site and culture of the respiratory tract or gastric lavage samples.

Skin Conprrions

Skin conditions have been noted i all rhino species. Parasitic skin uleers have been noted in
wild black rhinos (Kock & Kock, 1990), and a syndrome of oral and skin uleers of unknown
ctiology has been frequently noted in captive black rhinos (O et al., 1982; Munson, 1992).
Fractured or avulsed horns are a frequent entity (See common injuries helow.), and their

regrowth has heen deseribed (Bigalke, 19405 Facobi, 1987 Treatment generally consists of

topical antibiotics and nontoxic (e.g., pyrethrin) fly repellents, and the hemorrhage general-
v stops aver a period of several |mum Abscesses at the coronary, possibly Trom plantar sur-
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face infections (e.gs, “gravel™ in horses), have been noted and have responded 1o the applica-
tion of hot water and topical treatment (Ramsay & Zainuddin, 1993).

GASTROINTESTINAL TORS1ION AND IMracTion

Gastrointestinal torsion and imipaction have been reported in black, white, greater one-
horned and Sumatran rhinos and present with signs similar to those of colic in the horse
(Nouvel & Pasquier, 1946; Kloppel, 1956; DcVos, 1975; Haigh, 1973; Simmons & Jenke,
1977, Janssen, 1992: Lewandowski, 1987, Montali, 1992). Reetal prolapse has heen
deseribed in three black rhino calves (Pearson et al, 1967: Ensley & Bush, 1976; Janssen,
1992), Gastric uleers are commonly seen in ill thinos, and the addition of carafate or other
protective medications should he considered in any chromcally il individual. Salmonellosis
lhas heen seen in a greater one-horned rhinoceros (Windsor & Ashlord, 1972; Williamson
etal,, 1973 and other bacterial enteritides have also been noted (Thomson & Priestly, 1949;
Zamal-Zahari et al., 1990).

EncErPmALoMYOCARDITES INFECTION

Deuwth folfowing infection with encephalomyocarditis virus has been noted in two hlack rhi-
nos, and other rhinoceros species mav be susceptible as well. Although it was feared that rhi-
nos might be susceptible to Venezuelan equine encephalitis during an equine epidemic in the
carly 1970s, no cases have been identified. Vaccination tor the equine encephalitides is not
routinely practiced.

SYNDROMES APPARENTLY SPECIFIC
TO BLACK RHINOS

Hemolvtic anemia has been the most frequent cause of death in adult captive black rhinos
(Miller & Bocever, 1982: Miller, 1993). [ts initial signs are usually limited to depression fol-
lowed by hemoglobinuria. The progression of the cases 1s usually acute, death often occur-
ring within 48 hr of the il signs. Carrent research indieates that the red blood cell
(RBCY of the black rhinoceros is inherently energy - deficient and thus unstable and suscep-
tible to hemolysis. Apparently a number of oxidant stresses and injuries can “trigger” hemol-

ysis of the black rhinoceros RBC. To approximately S0% of all cases, there has been an asso

ciation with infection with Leprospiresis interragans. |lypophosphatemia concomitant with
hemolvsis has been noted in some of the cases (Gillespie et al., 1990; Blumer, 1992). At the
present thne, recommended treatment includes high -dose penicillin therapy, [V supplemens-
tation with phosphorus Gureatlable i many “milk Tever” preparations) and parenteral supple-
mentation with vitamin . Transtusion has been attempted in one case, but the results were
equivocal.

Orat anp Skin Urcers

Oral and skin ulvers of unknown etiology have been noted in more than 45 captive black
rthinos (Ott et al., 1982; Munson, 1992). They may be small, sclf-limiting lesions that most
often start over points of wear or may progress to large, bullous lesions encompassing sig-
nificant areas and lead to death. Treatments have heen subjective (e.g., topical antibiotics,
disinfectants, ete), Several cases have apparently responded o corticosterond thevapy, hut
that therapy should be emploved only i extreme cases, as the use of corticosteronds has heen



associated with a bigh incidence of fungal pneumontas. (See below.) The use of corticos-
teroids in pregnant animals should also he avoided.

Funcar PNuuMoNIa

Fungal pneumonia has been reported in at least nine black rhinos. Nearly all the cases have
involved infection with Aspergifins sp., and ar least live of these have followed corticosteroid
therapy, sometimes even relatively low doses administered over short treatment |1cn()d<
Flowever, at least two of the cases have been “spontancous” {Le., no prior history of immu-
nosup [H(NNI\C therapy). Fungal pneumonia should be tn)ll‘«l(lClL‘d i all black rhinos with
signs ol respiratory illness.

[ENCEPITAL.OMALACIA

Fncephalomalacia has occurred in tour young (2 months to 2 vears of age) female black rhi-
nos (Miller et al., 1990; Kinncey, 1993). [n three cases, it prcscmed as acute and profound
stupor. Two of (hose calves died within 4 days of onset, but o third Tived and becamne a
“dummy” calf that was Lirer eathanized. The tourth rhinoceros, 4 2 year-old, became hyper-
excitable, then depressed. The histological lesions were those of profound leucoencephalo-
malacia, and the ctiology remains unknown. These eases emphasize the importance of col-
leeting bratn and contral nervous system tissue on all rhinoceros necropsies,

Tissur Accumurarion or Iros

Adult black rhinos appear to accumulate iron, p'.ll'ti\‘lll'll‘l\' in their livers (Kock et al., 1992;
Montalt, 1992). The lestons are not those of a primary iron-storage disease, but similar to
those ol chronic iron exposure. Further studies may help duunnm whether the iron results
from chronic subchinical hemalysis or from dlu.lr) CASCS.

Crrosori Toxicoss

Several black rhinos that died shortly after importation from Africa have had notable ele-
vations of sera bilirnbin (both (()Il]ll".\l((l and unconjugated forms) and marked biliary sta-
sisat necropsy {Blumer, 1992), The Bindings in these animals are similar to previous rhi-
noceros deaths associated with ereosote exposure (Basson & THotmeyr, 197351 lotmeyretal,
1975; Kock et al., 1994,

Conyon INjuries AND TREATAENTS

Skin lacerntions are relatively common occurrences, and unless deep and/or badly ap pmv(l
they norn dly heal well without significant medical intervention. As noted .1lm\c, i s it
fieult to differentiate abrasions over points of wear from early skin uleers; they should be
closelv monitored.

Horn avulsions oceur with some frequencey. (The use of horizontal bars under which rhinos
can hook their horms should be avoided.) There may be notable hemorrhage from the hase
ol the horn, but this usually stops with little or no intervention. Treatment is generally lim -
ited o the topical .1ppl|g.1lmn of antibiotics and non-toxic (e.g., pyrethrin) fly |(pcllcnls.



POST-MORTEM PROTOCOL m

Minimally, it is vital that frozen liver, kidney, fat, skeletal muscle, heart and spleen be saved
after death, Frozen gut contents should be saved in cases of suspected toxicosis, 1 deatly is
anticipated, veterinary coordinators and researchers should be contacted for updated tissue
requests. (See inside the back cover for the names and addresses of pathology coordinators.)

BESTRAINT AND ANESTHESIA

Evan Blumer,VMD

Litensi e management of rhinos i capticity necewttates occasional procedures that require

restraint of the uumm/ for //1]'\1111/ Namnnlion, ww/v/{ collection or medical treatinent.
The III/I(//h anatomy, //w\m/mvv and femperament of yhinos prescat many challenges (o
phvsieald or chemical restraine. Heeeiver, a nnsiler of /:./:nn/m\ tl"t{/dlt ilitios bace been

devcloped that provide safe /'/“/mnt for bandling these species. Folloteing is a summary of

aprade hes ansed Dy maciagers both onvaptienty and i the ficld 1 shonld be noted that sig-
atfivant v iation cxists ariong ondicrduad rhines with re \poct te the methods ontlined
beleze, The pofloccing should be m“/m a gurdeline only.

PHYSICAL RESTRAINT

E ]}

A number ol approaches to the physical restraint of rhinos have been attempted i recent
vears,

Box stALi/IFREE STALL

A basic box stall is the simplest and often the most ettective method for minor restraine of
rhinos. Visual inspections and minor physical procedures can be perforimed with animals in
these facilities, and certain individuals can be conditioned to accept more manipulative pro-
cedures, such as reproductive examinations and blood sampling. Many tnstitutions have in-
corporated a box stall within a transter alley by adding additional gares (at the head and tail)
to complete the stall, Several institurions have incorporated a box stall in the corner of a
holding pen. The animals are regalarly fed inside the stall, and a rear gate can be closed iff
and when 101 considered necessary.

Several principles should be applicd in the construction ot a box stall. These principles
should also be considered when constructing any of the other types of physical restraint
deviees discussed helow,

o I'he height at the tront of the stall should be great enough thar the rhinoceros can-
not place s chin over the top. It the chin can be pl;u‘cd over the top, the animal
mav attempt to climb out the front of the stall using its chin for leverage.
Addition: v, horizontal bars should he avorded in the construction of the front of
the stall, as thq may provide a step for the animal, which facilitates attempes to
climb out the front of the stall and may increase the animal’s likelihood of break-
ing a horn. For these reasons, this author recommends that either smooth surtaces
or vertical structures (e.g., steel pipe) be used in the construction of the front por-
tions of a box stall,

® If reproductive examinations and/or rectal palpation procedures will be conducted

A free stall chute that is im‘(»rpmmvd mnto an enclosure can he particularly
etfective for relatively non-invasive procedures. Note how the angled eatry
and safery pipes allow a veterinarian or researcher aceess to the rear of the
animal without the possihilice of the animal's bae king straight ot

(Photo; Lol Kion Wibdlif Conton)



in the stall, close attention should be paid to the construction of the rear portion
ot the box stall. Most managers believe that aseries of removable vertical struc:
tures provide both adequate salety and aceess to the animal,

e Repardless of the «:pcviﬁr design or ]\lzlcmncm of a rhinoceros restraint device, the
most critical factor in the success of physical restraint procedures is conditioning of
the animals to a restraint. Whenever possible, placement of o restraint device
should he such that it can be incorporated into the daily routine of the animals.

Several other hasic designs have been developed for more complete physical restraint of

rhinos.

Flean/Snovnpier Garves

Several institutions have attempted the development ot head/<houlder gate svstem that fur
ther restricts the movement of the aninal. This approach consists of an clongated box stall
with the addition of @ mechanism to restrict forward motion. These mechamsms generally
consist of vertical bars that are moved in from the sides or a “voke™ that is lowered from above
and lits along; the side of the neck i tront ot the shoulders. Dilticulties with this approach

generally include problems with the placement of the head/shoulder restraint with animals of

varving sizes and atendeney of some individuals 1o *fight™ the head/shoulder restraime,

ResrraiNt Crores

A number of institutions have developed mechanical “squeeze chutes™ to further the physi-
cal restraint of vhinos. In this design, one oy more of the walls are mohile and can be moved
to further restrict the area in which the rhino is held. The basic ditferences between the
designs are whether the chutes are adjustable laterally, longitudinally or both and whether
the drive mechanism is manual, pneamatic/hydrolic or motor driven. From this author’s
experiences, the most successful approach to “squeezing” a rhinoceros is to provide a narrow
area o prevent lateral movement and o “squeeze” the animal longitudinally from the cear.,
Methods of powering the drive mechanism are primarily a matter of personal or institational
choice: however, it should he noted that 1he “squeeze mechanism” should Tunetion 1o restrict
the motion of the shinoceros as opposed to forceably restraining i,

CHEMICAL RESTRAINT
S

[y sitvations 1 which the physical restraint of thinos is not possible or prachical. a number
of options exist for their restraint lhmu;.,h chemical means. Many of the drug regimens out -

lined helow mav he used for varyving levels of tranguilization (Imm mild sedation to Tull
anesthesia). Specific decisions as to which regimen is most appropriate must be based on
clinical experience, drug availability and the specifics of the case.

Several principles should be followed 1o increase the safety of chemical restraint procedures
for both the animals and personnel:
® \Vhen applicable, antagonists to the restraint drugs should be prepared prior to the
mitiation of the procedure and should he available tor rapid administration,
e Carctul monitoring ot the patient uscultation, ECG, pulse-oximetry, ete.) will
hclp to mpldl\ identity problems should they develop and allow carly intervention,
e ‘l'he large size of an adult thinoceros may result in further u)mplu.umn: during
anesthetic procedures. Fitorts should be made to maintain the animal in sternal

A xlmul stall chute s (“((II\L‘ \vlrh .mmmlx lh'lt have not heen conditioned,
although JL('IH]HII]}.’ the antmal to the chute is recommended. Both back and
fromt gates ina closed: chute design can restriet the rhine's movement hy sliding

tonward. (Phota: Fonid Rim 11 Witk Center)



recinmbeney when possible 1o minimize respiratory complications, and if the pro-
cedure s 1o last more than 30 min, etforts should be made 1o “pad™ the area under
the animal (with mattresses, inflated inertubes, straw/hay bedding, ewe)) to
minimize the effects of pressure on the limbs.

Frorrmine

Ftnrpllinc (M-99) remains the “drug ol choice™ for a wide range ol restraint procedures with rhi-
nos. The particular sensitivity of rhinos to narumu results in the ability to induce effects ranging
tfrom mild sedation and “standing restraint™ o surgical anesthesia. Recently, elmplnne has not
been available Tor purchase in North Ameriea; however, a new manufacturer is awaiting, Food and
Drug Administration approval and expeets 1o have a product available for shipment soon.

The particular effect of etorphine varies with the dosce, and a desired level ol restraint can
often he achieved hy carelubly titrating the dose. Table 19 lists dose ranges for etorphine for
the three most common rhinoceros species.

Several additional drags are often used in conjunction with ctorphine to moderate its phar-
macological effects. Xvlazine or detomidine is often used to improve muscular relaxation
during anesthesia (See belows), and hyaluronidase has been used to increase the rate of
absorption of the drug following intramuscular injection.

Antagonism of the effects of ctorphine can be accomplished through the use of diprenor-
phine (210 AX ctorphine dose), natoxone (100X etorphine dose) or nattrexone (50 to 100X
(I(II‘\I]IH( dose). Tt should he noted that thinos seem to be particularly sensitive to recyeling
or “renarcotization” tollowing etorphine anesthesia and antagomsm with dlptcnmphnu. TThis
problem seems Tess likely to oceur it naltrexone is used as the antagonist.

NALORPHINE

Nalorphine, an additional narcotic antagonist, has been used extensively in both Africa and
Furope to moederate the efiects of narcotic anesthesia in rhinos. Tnomany cases, especially
when elevated narcotic dosages are used to achieve rapad restramt (as Held-capture opera -
tions), respiratory suppression may be pronounced. Administration of nalorphine results in
aninerease in the rate ad depth of wespiration, inereased blood pressare and, depending on
1he dose, an elevation of the plane ol anesthesin, Recent work (Allen & Kock, pers. comm.)
has demonstrated that administration of small amounts (10.0 to 15.0 mg IV') of nalorphine
feads to a deamatic increase in the rate of oxygen saturation (POz) in anestherized rhinos
without signiticant arousal.

CARFENTANIL

With the recent vmavailability of ctorphine, several institutions have hegun 1o experiment
with carfentanil as an alternative anesthetic agent. Successful anesthesia has been achieved in
black rhinos using 0.9 to 1.2 mg (total dose/adult animal), and in white rhinos using 1.0 to
1.5 mg (toral dose/adult animal). As of the Hime of this writing, varfentanil has not heen used
to anesthetize a greater one-horned rhinoceros. Most experienced veterinarians believe that
carfentanil should be eftective in this spevies at dosages similar to those for white rhinos.

Very few attempts have been made to use carfentanil for standing restraint in rhinos.
Although it should be ctiective for this purpose, the rapid induction seen with cartentanil
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TABLE 19. Dose ranges for etorphine anesthesia

Species Stinding Restrait Full Recumbancy
White rhino 0.5 - 1.0 mg total dose 2.0 - 4.0 mg total dosc
Black rhino 025 - ()75 .mg total dose . 1.0 - 3.0 mg total dose
Greater ofie- 0.5 - 1.0 mg total dosc 2.0 - 4.0 mg total dose
horned rhino : ‘ .

Dose tanges hsted above are for adult animals ina captive situation. Fxact
dosage should he ([(lumlnul hased on the size of the individual and the
conditions in which the procedure is perfarmed,



(when compared to etorphine) may limit the "window™ betore the animal may become

recumbent. At this tme, the best dosage recommencdation tor standing restraint is 25% of

the dose used to achieve tull recumbeney,

Antagonism of the eftects of carfentanil can best be achieved with naltrexone at a dosage
rate of 100 to 200X the carfentanil dose.

Xvrazine anp DEroMiniNg

Nvlazine (Rompun) and detomidine (Dormosedan) have been used frequently as additions ro
L(l)llvl]llll and carfentanil anesthetic protocols and independently for more ninor chenieal
restraint. As an addition to narcotic anesthetics, they improve muscle relaxation and may have
a svnergistic ettect that reduces the induction time. Typically, 100 to 150 mg of xylazine or 10
to 15 mg ol detomidine is admimstesed per adule rhino cither as o pre-medicaton (15 10 20
min prior to narcotic administration) or mixed as a “cocktail” with the narcotic of choice.
Additionally, these drags smay be used alone to achieve mild to moderate sedation or to relieve
pain. Dosages ol these drugs when used independently must be hased on clinical assessment
but gencrally are 2 to 3N those listed above for use with narcotic anesthetics.

Bonh xvhzine and deromidine have depressant efteers on heart rate, respiratory rate and blood
pressure, and caretul monitoring is essential to ensure patient safety. The antagonist vohim:-
bine nuy be administered (0.1 mg/kg) to counteract the eftects ol xylazine; however, vohim-

hine is only marginally effective as an antagonist 1o detomidine. /\llhmlgh it is not vet wide-

Iy available in the United States, the ant. wonist atipamazole is eftective with both xvlazine and
detomidine.

Burorenanot + DeEtosipine

I recent months, due to the continued unavailability of ctorphine, several institutions have
hegun to use a combination of butorphanol and detomidine to achieve standing restraint in
several rhinoceros species. Although a relatively small number of these procedures have
been performed, Fahle 20 lists dosages recommended as “starting points.”

NEUROLEPTICS

Several neuroleptic drugs have heen used to reduce anxicty and stress (Immg transport and
handling procedures. These drugs have the advantage of calmmg the animal without sig-
nificant sedation. Azaperone has been used frequently, but dosages vary widelv. Use of
haloperidol has been reported Tor only one individual, Inthat case severe excitation was
noted; however, the individual was later diagnosed with a serious neurological disease (en-
cephalomalacia 1), and the deleterious effects appear to have been unrelated to the adminis-
tration of haloperidol. Based on its efficacy and safety in a wide range of other species and
the successful use of related compounds in thinos, further investigation into the use of
haloperidol tor vhinos is warranted.

l.ong-acTiNG Nevronertics {LANSs)

Several TANSs have been used extensively on rhinos in Atrica and Furope. Zuclopenthivol acetate
(Clopixol - '\Lll]\h wed is etfective Tor 2 to 3 days, and perphenazine enanthate (Trilafon) is effec-
tive tor 5 1o 7 davs. Untortumately, these u)mpnund& are not readily available in the United States
at this thine.,

TABLE 20. Dose range for combmation butorphanol and detomldme
anesthesia j
lvl’cii ) DrEgs 'i‘ N W ! s $Comments

'-u@?ﬁbuﬂluent for T
i bload collutxon,
P 1y91§'1| exam and
minofmapip-
P hulations”

Full recumbancy 300 me r/kg butor h,mol +# . Produces
60 mcgh(g detomi%mc Co bmdycardn and 4t
© . -hypoxemia. Treat Rl
: oxemia with e
- 100%.o: gen via
“ nuisal catheter.
- Bradycardia has
not provei to be
clinically

Standing chdlmn,‘ -

sighificant.
Antagonism 500 mcg/kg naltrexone Administer 1V;
300 meg/kg yohimbiie cffects Abohshed

in 1to 2 min

Netes Drags Tood 2 ne given in combination, Farther information on this
anestheti pmlmul niav be obtmed from D Par Mo, Aot
Veterimarian, Sane Dicgo Zoo,



AoprnoNa INrormaTion
For additional intormation, please refer to the following references: Kock & NMorkel,
1993 Kok & Garnier, 1997 and Rogers, 1995,
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TABLE 21 Nutnent concentrations in total diets for horses and ponies
(dty thatter basis modified from NRC 1989)

Ellen S, Dietenfeld, Ph.D ‘

[/“ 15 bdeocd that many of the bealth / chlenn wdentificd 1 cap frec vk ay B t ":"‘ Mutu}c/“ ‘ ‘i"réghant/
FRITI T UE Y 'm/m_hhf v REDr o i aca hge naber of spectes r«f//,m/\ with a ) I "Mainteniinee © Lactating
Aoy st Ryl S e mm’ vrivients They u/m send o range in fecding I * ‘
stctegre aid //u(,//wz//v dict. tien browser (or selectios feeders) fo [l//n/uf/u LIPS, ‘ Nutri‘ent N

Cuapiric dtcds iy b /«m///x //n/ LTI v i Sene spectes o die tary /11/\ /wr//ul/m/\ T : T B i
e sty s o Ld o endluble b dydrates an o ol o mineraly and il ng E “UE)'(MC"‘ng) ; 20 e 2:25 - 2.60
v TR hae e cee ot dictany ol ation (e matntaining rhines or cap ; o o
frcry and facdndes a sectien on band acarine Lxudc lrotem (%) o 8.0 10-13
NuiririoNat RrQuiriMENTS Cu (%) e D6 e 03 0.4
Due to similaritics tn digestive tract morphology. the domestic horse probably represents the P (%) R IR R SR 02 ‘
best autrittonad model for all thinoceros species. Until further information is obtained, dicts . ST T : 0.3
should be tormulated using current National Research Council (NRC) (1989) recommien- ‘ M (9{) : ‘ O ] . R . - ‘
dations for horses of various physiological stages. Minimum nutrient requirements are list- AN S T s 0.1 : 0.1
e tn Tuble 21, : S o

K (%) o a0 03 SR VI 0.4

Good quality forages should provide primary nutrients tor all herbivores, with concentrate - e o ‘ R
teeds u\-lud 10 lml‘u; ¢ energy. [})mlcin. ‘minm s or vitamin needs. Tlav storage is particulurly VFt A (IU/l‘{g) o iy 2000 L 2000 3000

important tor ensuring proper dietary management. Moldy or dusty hay may cause colic R T ‘ ‘ ;
m\[l or heaves, arge 1mloux'1t< of poor-guality hay should not be fed to rhinos, as it may be Vit D (lU/kg) c o 800 REEE 300 - 600 5
s()}mml\ digested that impaction and/or colic will result. Very high-quahity legume or small- Vit E (IU/‘V e oL L . .
erain hay may be <o readily digested that when fed with concentrates, loose feces or colic it : kg) ) . ‘ 80 Lo 50 80
may sesult. Fhgh quality legume hays often necessitate mixing with grass hays. Conventrations of Na, S, Fe. Mu, Cu, Zn, Se, Tand Co shonld be provided at

‘ ) ) ) . ) ) ) the 'H”"\\III” '(\(l I(‘:[\l\ll\(l\ 0. 1%, 0. ]q"(» '”Hl" ' l.“yn:_r AT ]()n]p‘]\p‘

Ihe Luger, grazing thino species (greater one horned and white) should be fed high-quali A0 mg ke, 01 mgdke, 0.1 mgrke and 0.1 mg ke, - e
tvoovess hays, whihe browsing speaes (black and Sumatran) shoald be fed mixed grass: ST
fegume hays and or aanxture of legume hay and less digestible browse. Hay and fresh water
should be available ad héitun: the concentrate portion of the ration should be given in at
least two feedings daily for better utitization. When practical, a small teeding ol hay should
be encouraged prior to cach concentrate teeding,

Browvee, which nay be
essential too the dietary
health of rhinos,  alo
serves as an eftective forn
ol hehavioral ennctoment.
(Phots: San Diega Zoological
Sicty)

In studics of mtake. digestion and passage in zoo herhivores, Foose (1982) measured dry
matter intkes of approximately 199 of body mass when greater one-horned (n=3), white
(n-5) or black (n=3) rhinos were fed grass ln)\. and shghtly higher levels (1.2 to 1.6% of
body mas) when fed alfalfa hav. Diets were 439 (black rhinos eating grass) to 67% (white
rhinos eating alfalfad digestible. Thus, @ guideline tor as-fed diet quantity would he approx-
imately 1.5 of body mass; tor grazing species, no more than a third of total calories should
be obtaned from the concentrate portion (horse feeds or high-fiber ungulate pellets). Larger
pellets (~ 1.0 em dinmeter) work well with grazing species, while smaller pellets can he read-
v manpulated by browsing species.




3.

Anitoals can sometimes be encouraged to consume less [)’.llzll:ll)l(‘ lorages f
havs are soaked i water or sprinkled with molasses. Applesauce had proved

to be helpful in administering unpalatable medications and/or supplements.

Crabapplc A'ld{u.mp.
FrEpinG LOCATION Silver Maple Aeer. saccharit

As wirth all zoo species, feed should be offered on a conerete pad or in bve- Sugar anle'-“g Ace¥ siwechariiin
stock troughs or bins. Sand impaction has previously been documented in Ald ' R ‘ _ ‘ ,
. N P L T i ] der ' # /1/1111“[) BT 3 : Beainiten -
rhinos (Nouvel & Pasquicr, 1946); thercfore, feeding divectly on the ground Hackl . " b ‘ ¥ il
i« not recommended. To reduce competition for foad, individual feeding sta- dckberry ’?‘,m;t . Celtis ”“7’/"’”"[" A
tions or adequate space at communal feeders is recommended. American Beeeh 7 Fagus pranifolia : 101‘t‘h mi&r ,' P).meaamem-n 5p. !
, . "‘i . . - - - N oo . . . -
g Weeping Fig = cla“ s benjaming ,Sweetgum oo Ligquidambar styraciflia =
UPPLEMENTS y s e g R i ;
Forsythia Forsythia sp. Prickley Peat ™ * -+ Opuntia leptocaudis
Dictary kupplcmuns should be unnecessary in properly tormulated rations. Kentucky Coffee T b u ; . ) S
entucky Coffee Tree 1 ; it At Bt
A ]m\uhh vitamin- I deficiency has been ﬁuu_,cslcd but not confirmed in zoo - Y e Gympelaidus diacys I.Im.sa( he - % o Aeacid farnesiana i
rhinos: current recommendations based on nataral hrowse composition \uL,- Hibiscus ! H’/"W“ 1SH C Braztt o v . Condalia vbovata 1
gest that diets should contain 150 10 200 1L vitamin kg ey manter, Salt White Mulberry ! ]Vlomsw///w Catclaw " Acacia Foewmerinna i
blocks and water should be available at all times. [f grown in an area prone Golden Bamboo Pby//oslarlw.s awrea Mesquite " Prosapis juliflora I
to soit selenium (Se) deficiency, forage should be tested routinely for deter- White Popls P * , s T i
ite Poplar oplus albagg Granjeno Celtis pallida
mination of Se content in order to provide data needed for bal‘munu rations. o ‘ : "
Black I ocust Robinta psendoac: i ‘
v &G
Proseemaric Diers &

Fhigh-quatity alfalfa as an exclusive forage is wnnecessary and may tead 10 mineral imbal-

ances, colic and diarrhea. The ¢ consumption of fresh red maple browse has been associated TABLE 23. C . .
. Compositioris of thino hand-reari
with hemolytic anemia in horses and should therefore be avoided. eeding cabbage. kale P = and rearing formulas l 53

and onion te rhinos should also be avoided. PE i
Browst: Ingrcdlcnts P'trts Dby Volume

. - B . . .o v . J T . -

Particularly for the browsing rhino species, the addition of fresh and/or frozen browse may - lormuhl " 1 Formula 2 %,

be essential 1o dict, ary health. Browse may contribute required nutrients that have not vet - mj;tl "—;*";’-' _

ate « ! H

heen quantitied and may also be of benefit 1o dilute a captive diet that is too digesuble. Table Water 32 b e e 9 - ‘1

22 lists North American browse species that have heen suceessiully fed o rhinos, . .
| ¥ Skim milk 32

Karo Syrup -~ i
m AnnWard. M S ‘

A Limited number of vhine calzes bave been and ave corently being rawsed wing varions
./mmu/m [\‘/»rr/\ «1/11/////' tshed information inist Do card ﬁ///\' serutimized for measures of
SHccess and i //vmn/aqv i nnilk=sample aualvsis. The /[///01 g information wses the
unpalate hand -rearing chapter i the AZA Infint Dict Notobook as a basc for general
Jeeding aaidelines and formuda sefection (Rewter ot al, 1994). This reconmme ndation is to
e tised as o auideing 19 standardization of o Mand-rearisig dict. For current informa-
Hon, contact the i

HAND-BEARING

While not common, hand-rearing
ol rhinas has been ;m'mnpli«'lw(l
by North American instarions.
(Phota: Kuoxville Zonlogical
Carvideny)




Mick Conrosrrion ann Foramuia SkLkecrion
Based on available data, rhinoceros milk is more dilute than milks of other ungulate speeies,

It is low in solids, low in protein, very low in tar and ngh in sugar compared with milk of

cquids, bovids and cervids (Oftedal, 198D, Formula selected (Table 23} should mimic
mother's milk in composition as much as possible (Table 24). Two formulas are presented:
Formula 1 has been used to raise a call to 1 vear of age: Fortmula 2 more closely mimics
mother's nnik.

Though rhinoceros” milk is ditferent tromy cows milk, the latter may still be appropriate tor
hand-rearing rhinos if used in comhbination with other ingredients. Cow's milk is low iniron;
u»n\upwml\. an iron source such as Fer in-sol should be added 1o the formuala at 1wo drops
per 100 g of formula. Ty addition, infant vitanins, such as Major Multi-Vite Drops, should
also be .uldul to the formala at two drops per 100 g of formula. Some infant vitunins, such
as Mead Poly vi-sol with Tron, contain added ivon. The sinal may also benelit from the
addition of Lactaid at one drop per 100 g ot formula. Lactaid aids in carbohydrate digestion
and helps prevent possible gastrointestinal tract distress.

[f the neonate is less than 24 hr old, colostrum diluted SO% with water or an elecirolyvte solu
tion tor ungulates, such as Replenish, should be administered tor the tust 24 he. Though
species specific colostrum i preferred. cow eolostrum may he used. Products such as
Colostrg may also be nsed (Table 25).

To avoul gastrointestinal distress, a diluted formula should be oftered beginning on day 2
The tormula can be gradually increased 10 full concentration depending on the animal’s
health, including weight gain and stool condition.

IPeeminGg Reciven

Quantity fed should range from 10 10 13% of body weight. Animals should be fed every 2 hr.
Because infants suckle during dayhght hours, t(ulmf_, should be equally spaced ina 12-hr
period not to exceed 3% of hody weight at anv one feeding. Tris recommended that feeding
bepin with 10% of hady weight split equally inte 12 feeds 1 he apart during daylight hours,
The quantity of formula fed should be adjusted daily hased on the animal's weight. Auimals
should be weighed at the same time cachy day. Fresh water should be available ac all times,

I diarrhea occurs, the quantity of formula ted should be decreased or the tormula diluted
until stool condition returns 1o normal. 1 diarrhea is persistent, an electrolyte solution can
be used to dilute the tormula, replacing some or all of the water. To addition, the number of
feedings can be increased to lessen the quantity fed at any one time.

Formula can be prepared ahead of time and warmed as needed. Water should be boiled to
deerease possible contamination due to pathogens, thea refrigerated hetore being added to
the tormula. The tormula should be refrigeraed and used within 72 hr. Prior to feeding, the
formula should be warmed to the animal’s body temperatare. Calt nipples work well with
large species. Bottles should be boiled hefore use. Diluted bleach may be used as a disinfec-
rant. Formuda left over from cach feed should be discarded.,

TABLE 24. Nutrient compositions of thino milk (Gregory et al.,
1 1965) and recommended formulas (as-fed basis)

. Pcrc‘ciit‘ as Fed

Formula Solids

Proteiin © Fat Sugar

Rhino mitk - 88

Formul:‘l 1 ' 1(5:3 -

Formula 2 © 83,

TABLE 25. Products used in hand-rearing diets

Product l\“]:lilllfﬂélllller/ Distributor
Colostrx  Protein Technology, Inc. |
‘ Minneapolis; MN 95403 -
- 800 645 3839
Replenish Fermcnt.\ Ammal Health (,o.

Fer-in-sol
Poly-vi-sol with Iron

Major Multi=Vita Drops .

Lactaid

Distributor
Kansas City, MO 64153

Mcnd Johnson Nutritionals
Bristol- MLycr Co.

‘ Ev.msvﬂlc, IN 47721

Major Ph'u maceutical Corp.
Distributor

Chicago, 1L, 60612 .

Lact:ﬁd, Inc.
P.O. Box 111

Pleasantville; NJ 08232



WeaNniNn:

Weamne mav beinat as carhe as 6 months and shoald be completed in 1 year, Weaning is
2o proces mnolome ety momitoring, body wernhe and solid food Cconsumption,
Anmals shondd bave aceess to s did lood acadlb nmes A ootrimonadly complete pelleted diet
arch s Cult Mo, henee teeds or hich fibes ungulate pelletssm addition o alfalfa iy is
appropriate. Formuka oy he decreased by gradually elimmating the number ol teeds or
decreasing the amonnt ofiered per feed and cradually decreasing the number ol feeds.
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Fvan Blumer VMD

D, vetea ] e hestey o capt oty kinoy bace Eeen subiects of limited vesearch and are
//v//s/fw/\ ndersteed comparcd cath anany othe) u///m \/u.h\ This chap ter proi: dides an

P e ot /lt\ det /[(1/ 1th the (’ll/’// u!l/’lh(lllL ul//l S aAanace Nient ’»,‘

£orkoceron species Dhe polle g sutlne groups rhinaceros research topicy mu/u the
Cades uf Bealth. vopreditii /u/m v bebacier and systematics and population biolr -
o vy opecdeca surimery of capince rhine re wm/v/ﬂmulm

ANIMAL HEALTI

NUTRITION
Direct and indirect evidence 1o date sugge-ts possihle imbalances in dietary fas (particular
Iy e~sential fatty acids), soluble and in-oluble carbohvdrates, minerals and vitamins as under
Iyving cause- lor many ol the health problems identified in (.lptl\( rhinos. Additionally, a dir’
terent spectrum ot nutntional problems are pereenved to oceur infrees ranging hinos, asit
uation that will be compounded as more individuals aie matintained in sanctuaries or inten-
sive protection zones (1P7s),
Resrarciromprorives:
+ Develop opumad dicts 1or chimos under mtensive management through the
analvsr of:
- dicts currently used in captive tacilities,
» fatty-acid composition,
« carthohvdrate content of natural browse,
- trace mineral .
- crotenords and other aotioxadants, and
<annno acids
- Develop nutritional standuards for free ranging populations inder intensive
managemient (Lo, sanctuane. o [PZs) through analyses,

S ss
Various physiological wnd |v~ulmlugu W stressors are helieved 1o be underlying causal factors
tor many disease svndromes in rhinos. Identify ing those stressors and their eftects m: w help
decrease or eliminate them. thereby helping prevent some discases.

RESEARUITOBJEC LIVESS

* Develop non imvasive methods of assessing stress levels;

* Develop haseline intormation and identitication of stressors;

+ Identily chronic ~tre=s as a factor in rhino morbidities and mortalities;

- Develop hehavioral measures of stress and identity social and behavioral stressors.

Comrararive Cern Merasorisa

Previous studies have established a number of unique biochemical, enzymological and
hematological characteristics of rhinoceros red blood cells, yet it remains unclear whether
these canactenstics Gase iy or all of the obsarved disorders in these species. Farther, it is

ABLE 26. Summary of captlve rhino research priorities
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unclear whether these or similar metabolic deviations exist 0 other tissues also and play a
causal role in the genesis of other disease syndromes in thinos.
RESEARCH OBJECTIVES:
« Establish intra- and inter=specific biochemical and enzymatic protiles of vari-
ous tissucs;

» Determine the effects of these biochemical and enzymatic characteristics on
cellular processes:
« Assess the value of these varations on biomarkers of valnerability to certain
discuses;
« Identify potential therapies to modify the effects of these cellular processes.
Srrcire Disease Sroones
The captive populations of several rhinoceros species have been limited by disease. Previous
rescarch has helped clarify the pathological processes involved in some of these diseases.
RESEARCH OBJECTIVES:
» lnvestigate specific causal tactors and possible treatments for:
= hemolytic anemia,
« mucocutancous wleerative disease,
» cholestatic hepatopathy,
+ encephalomalacia,
* fungal pneumonia/immunological status, and
epidemiological processes and patterns.

SampLe AND Data ACQUISITION AND STORAGE
Sample and data acquisition, storage and distribution are critical to the success of rhinocer-
os rescarch programs. Adequate samples from captive animals are crivical to undersranding
discase conditions in captivity. Field samples have inherent value for comparative purposes
with the captive population,
RESEARCH OBJECTIVESS
« Esrablish regional “distribution points” for processing and redistributing samples;
* Develop lanket permins tor movement of samples;
* Istablish enhanced centralized storage facilities to make samples accessible
to all interested partics;
* Develop a centralized database in conjunction with an epidemiologist for
generation and maintenance of basic and specialized data on individual rthinos.

REPRODUCTIVE BIOLOGY m

Although there has been much interest and considerable activity in reproductive rescarch on
rhinos, results have been desultory at best. The basic |cp1ml\|crnc biology has yet to be ade-
quately characterized in any of the SPLL[LQ Part of the difficulty has involved ch allenges
inherent in rhinos themselves: large size, reproductive tract wnhgumtmn and PCCU]I.IHU(.S of
hormonal metabolism. Additionally, there has been an insulficient number of rhinos avail-
able tor rescarch. Finally, there has not been a systematic and coordinated program of
rescarch.

Research .uldl(‘ksms{ II]IH(‘ beliavior, l*lnlmr\ and managzement is needed.

Priorities identiticad by the North American Rivino TAG include animal health,

reproductive biology, hehavior, and svsteratic: and population biology.
(Phato: Nnoxsills /oo/ogml/ Cardens)



IMmare Rerrobuctive Biovocy

RisEaRCIT OB ECTIVES!

* Develop methods of determining reproductive status ot individuals;

+ Determine normal versus abnormal reproductive characteristics;

* Develop methods of extrus detection and ovarian activity, including time off

ovulation by:
* Developing methods of hormanal monitoring through regular collec-
tion and analysis of blood, feces and urine,

* Developing miethods of ultrasonic monitoring of ovarian activity, and
* Developing methods of behavioral observation;

* Develop methods of determining and monitoring pregnancy.

NMare Repropucrive Biovoey

RESEARCH OBIECTIVES:

« Develop methods of determining repraductive statas of individuals;

* Determine normal versus abnormal rqn'u(ludi\‘c characteristics:

* Develop methads of processing sperm for artificial insenination or crvopreservation;
* Develop reliable methods of collecting semen:
+ Evaluate electrocjaculation versus artificial vaginas:
* Document anesthesia considerations.

Rirrrobucrive Parnoroay

RESEARCIT OBJECTIVES:

+ Determine a clear understanding of normal anatomy for males and females of
cach species:

+ Fvaluate the incidence of pathological conditions;

+ Iivaluate the impact of reproductive pathology on reproduction and population
growt;

* 11" this impact is significant, cvaluate medical or surgical methods to ameliorate
the negative eftects on reproduction.

Assisten Repropucrion TECHNIQUES
RESEARCH OBJECTIVES:
* Develop methods of nunipualating female reproductive eyele through
the use of various hormones or exogenous substances in order to
develop protocols for estrus synchronization, ovulation induction
and superovulation:
* Develop methods ol sale and optimal semen collection, processing, storage and use;
+ Develop ethads of artificial insemination;
+ Determine best methods of sperm deposition in lemale tract antertor
VAgIng, Cervix, uterus;
* Develop modified artificial insemination guns;
* Develop methods of rescuing male or temale gametes trom gonads
ol recently deceased individuals;
* Develop specialized hardware and techniques for rhino reproductive work;
* Develop methods of determining and/or manipulating sex of offspring:



)i

* Develop methads of collecting and using gameres or embwvos via in vitro (er
tilizidion, conbiryo transter or nicromanipulation,

EHAVIOR m

Mare Conrarisinary, Couvrtstie AND AGGRESSION
The courtship belavior ol rhinos is vigorous wnd often aggressive. Captive managers have
fead dithiculte difierentiating a trale dingerous sttiation (especiably i smaller C‘.l[vl;\'(' facili-
ties where tlight distance i~ imued) from the normal, and possibly required, amount of
aggressive behaviar during courtship,
RESEARCH OBJECTIVE:
* Identity “normal” behavior that delineates both the patterns that occeur in the wild
(how and when males and Temales come together) and the patterns and man-
avement practices that have occurred i captive facilities with successful rhine
breeding progrune.

Benavioran Innicators or Estrus axp Parrorinrion
Fthcent reproductive management in captivity requires clear understanding ot the timing
and ocenrrence of several reproductive events, Currently, some managers can identify
events such as estrus and impending parturition through changes in an animal’s behavior.
owever, these indicators appear to have considerable variability among individual animals,
and the ability (o recognize them varies among nunagers.

RESEARCIT OBJECTIVE

= Develop a reliable set of hehavioral indicators ol estrus and parturition {or each

of the thino species currently managed in captiviry.

Sociarn Benavior/Grour STructure
[attde i+ documented abont the hehavior of extant rhinoceros species, either in the wild or in
captivity, Attempts 1o integrate avaibable intormation on rhine helavior have been hampered
by the Tack of standard methods of measurenient and reliable ethograms to describe their
behavior,
RESFARCH OBIFCTIVES:
> Develop standard methods of measurement and reliable ethograms to describe
bhehavior of rhinos;
+ Foamine hushandrey practices, el design, antmal densities and sex ratios to
determine the factors most entieal tor teproductive suceess.

NeoNnaTar Deverorment/WeaNing

Ot the rhino species maintained in caprivity, only black and greater one-horned rhinos have
enjoved a significant degree of repre wductive suceess. However, it has recently been Suggest
ed (Read & Smith, pers. comm.) that the imterbirth interval may be significantly longer for
captive individuals than for their wild counterparts and that this interval must be reduced i
the captive population 15 to grow at the necessary rate (approxinmately 5% per vear).
Assuming consisient reproduction, the mterbirth mterval can best be reduced by returning
temales to a breeding situation as soon as possible after parturition and possibly weaning
wtants earlier.



RESEARCH OBIECTIVES
* Develop a clearer understanding of neonatal behavior and maternal interactions,
which is necessary for the identification of the periods critical for the develop
ment of normal socio-sexual and parenting behavior and an understanding of the
ceffects of carly weaning,
Burnaviorat. Measures oF STriss
Stress has been implicated as an underlving causal factor for many of the discase syndromes
identified in captive rhinos (especially black rhinos).
RESEARCH ORJECTIVES:
* Identify and decrease these stressors, thereby reducing the causal factors of
some diseases;
* Develop reliable behavioral measures of stress in conjunction with efforts to
develop non-invasive, physical measures of stress;
* Evaluate the impact of facility design, management practices and social factors
as primary stressors,

SYSTEMATICS AND POPULATION BIOLOGY

Derintrion oF Susseecies Distincrions / Conservarion Unirs
Definition of conservation units and confirmation of evolutionartly significant units have
heen issues of extreme importance in conservation and management of rhinos. Amid the eri-
sis for rhino conservation, an optimal definition of conservation units hus great significance
in ferms of demographic viability and cconomic feasibility. These issues are becoming par-
ticularly acute for the black rhinoceros, which is confronting a demographic crisis. Genetics
is a enitical tool in the definition process. However, the process must also integraie other
areas of rhino conservation biology, including morphometrics, ecology and biopolitics.
RESEARCI OBJECTIVE:
+ Use existing information or develop new information to confirm or modify
current definitions of conservation/management units of rhinos,

Generie AND Democrariiie ManaceMeNT o POPULATIONS
As rhinoceros populations become smaller and more fragmented, the ability to measure and
manage them genetically and demographically becomes more eritical. A number of PHVAs
have been initiated with workshops on various rhino species; however, PHVAs are a contin-
HINg pProgess,
RESEARCH OBJECTIVES:
* Measure genetic variation within and hetween populations to assist in intensive
management;
+ Develop and apply biochemical measures ot relatedness/pedigree construction
and confirmation;
* Apply PHVA techniques to the management of in sizu populations.



APPENDIX I « SUMATRAN RHINOCEROS

S/mm/um vhinec o captreaty cn Nevth America bave not fared well: The current
North Amcrican Sumatran 1hino population consists of thice animals. Additionally,
there hay becn no captive reproduction in North American institutions. It should be
comphasi:od, thercfere, that in general. nwch of the capt:ce hubandry information
regarding Sumatvan rhinos is not kigan. The following information is deric uz’/rom an

171 Rbino 121G hiskandry ccorkshop as well as an internationally attended veview of

Sumatran busbandry. Uhe latter incorporates information from -aclogi al professionals
i Bover, Indoncsia and Malaysia. Much of the gencral hishandry /u/ormu//on Qrven in
carlier chapters (. ennichment. general busbandry. gencral dv sign) 1y u///lm//, fo
Sumatvan vhines, and 1t vecommended that managers from institutions: bolding
Suraatron vhines carefully reciew the entire mannal in addition to this section. Health.
watritt w and voscarch cenccrny for Sumatran rhinos are deseribeld i their respedive
chaprers: Sumatvan speafic infarmation rogarding group composition, tntroductions,
gy and destgn 15 doserthod belo

MANAGEMENT AND BEIHAVIOR

Grour ComprostrioNn in CArrivity

Sumatran thinos are generally considered solitary outside of breeding (Nowak. 1991).
Females e thought to be territorial and to avoud one another. Males e also thought to be
solitary but to visit the territorics of temales and possibly fight over them alter calves are
weaned. Prior to weaning. females are commonly tound with their oftspring.

Based on these dat on Sumatran rhine social organization as well as collective experience
i captivity, it e recommended that adult animads be housed separately and introduced onh
for breeding purposes. 1t is alsoorecommended that imstitutions housing: Suatan thinos
commit to holdme at least a pair of animals.

INTRODUCTIONS

Cieneral considerations for amy mtroduction are reviewed in detail in the NManagement and
Behavior chapter ot tlos ounual. Tt s oaportant to note that introductions may result in
aggriession and that captive rhinos of botly sexes have been the aggressors. Tenitorial defense
s otten Imuted o ntaalized controntitions, although more mtensive contlicts nvolving,
head on charges and the inliction of injuries by horning or ramming do occur. 1t is nmpuor-
tant to note that what is often perceinved as serious or dangerous aguression between rhinos
1, i fact, normal behavior requiring no intervention of any kind. Refer to Table 7 in the
Management and Behavior chapter foradeseriptive hierarchy of aggression levels in rhinos,

Because ot the relatively more aggressive, territorial nature of Sumatran rhinos, introductions
should he attempted only tor iceding purposes (one miale to one temale). With the excep
tion of very Lage fralines, indmdual thinos should he held separately i all other situations.

]\lu(h is ver to be learned lCLIl([InU Smn.m an IIIHI() husbandry. In modern
s, nnl\ one Sumalran rhino has heen hom captivity (700 Malacea,

M. lll\d\m) though 1t was conceived in the wild, (Phets: R udven, Fore Wosth
Zoa/og,.n/ Tark)



Introduction of a Female to a Male for Breeding Purposes
Introductions should oceur only for breeding, purposes and when the female is in estrus. (See
Table 9 in the Management and Behavior chapter for behaviors believed to be associated
with estrus.) The introduction should take place in the Lirgest area available. 1 two adjoin-
g vinds are opened to ereate abarger introduetion area, the female should he placed in the
vard she is most familiar with and allowed to acclimate. Afier she is acclimated to the yard,
the male should be introduced to her. [f the facility allows, preliminary visual and tactile con-
tact may increase the likelihood ol muting success. If intervention is required because of
aggression hetween the thinos, the intre Juction should cease and not be attempted until a
lter date. When individuals cannot be soparated in the ourdoor enclosure, the female should
be kept from entering the bar i possil-les in all likelibhood, the male will follow her inside,
and the chance of serious injury will increase. Beeause the introduction should accuy during
estrus, an introduction mav be required at any time of the day or mght. (Estrus duration is
believed ta be approximately 24 hr, with pe: ak conception chances oceurring during hours 8
to 12). The rhinos should be separated and monitored following breeding,

Stiiering Prorocor
Ceneral information regarding crating and ship pmg rhinos i deseribed i the Managemen
and Behavior chapter. Based on TATA crate design specifications (TATA, 1995), a shipping
crate Tor a Sumatran thine should be approximately 310 cm (122 in) long and 180 cm (71
in.) high. T general, the erate should be 0.3 m (1 1)} longer and wider than the animal when
it 1s Iving on its side.

DESIGN

I

Design elements tor a breeding tacility should include an outdoor primary enclosure (with
separation capabilities), indoor holding and an 1solation area. Additionally, lnc ding institu-
tons must have space for any offspring to be held for up to 3 vears of age. Tuble 27 fists the

TABLE 27, Recommended — types anid sizes for captive

. Sumatrati rhinos [ in sq m and (sq ft) ]

recommended enclosure types and sizes for captive Sumatran rhinos,

ln(ll\‘l hml H()ldmg (er rhmo) ‘Bfec-(;ling/ C(iiﬁih‘llﬂiﬂ

[ is recomumended that enclosures be designed such that animals may be kept outdoors s

e e ! ) | ] ' e dndoor o ()uulour Indoor Outdoor
much as is feasible within the fotlowing temperature constraints. Sumatran rhinos should : i RO e o
not be locked outside when the temperature is below 107 C (507 I); sun, wind chill and rain o 18 6“ Do Voo fot i 1148
should be considered in caleulating temperature. During extremely cold weather, rhinos o (200) ' ‘I'CE(“)I‘{‘)'-{ P 1’2 00'0
should not have access to pools or mud wallows; p(mlc shnuld be drained and mud witllows EA hendid ’

filled with substrate. Animals should not he let out i enclosures are iey. Tempor ary exposure
to temperatures below 10 C (507 1) for cleaning is Telt to the discretion of management.
Localities that experience average daily temperatures below 1070 C (507 F) (average of high
and low temperatures over a 24-hr penod) should provide heated facilitics capable of main-
tuining a minimum temperature of 137 C (55" F).

Ourpoor Housing
Sumatran rhinos are considered somewhat territorial, and more than one outdoor yard is
strongly reconmmended. To provide a large area for introductions, @ communal yard adjacent



to individual yards should be available for introductions (Table 27). If & communal yard is
not available, two adjacent yards may be upcncd tor male/temale introductions. In many
respects, the crifical enclosure characteristic is the availability of escape routes and visual bar-
riers, which serve to hide or prevent aceess to a pursued animal. Recommended primary bar-
rier types are deseribed in the Design chapter. As with other rhine species, a primary barri-
er should be a minimum of 1.5 m (5 ft) high and non-climbable.

Both pools and mud wallows are recommended for Sumatran rhinos. The size of the mud
wallow should be gauged by the number of animals in the exhibit to allow ample room for
cach individual. A pool should he of approximately equal dimensions (length x widih). e
recommended size s 13.9 sq m (150 sq 1) and 0.3 to 0.9 m (1 to 3 11) deep. Refer to the
Design chapter fore additional general specilications regarding pool design.

Access to shade is a necessity as well as a USDA requirement. Sumatran rhinos are natural-
Iy found in thick jungle habitats; therefore, ample shade for this species is especially eritical.
It is recommended that rhines have access to a shaded area during daylight hours.

Innoor Housing

Indoor housing is recommended tor additional separation capabilities (beyond the primary
cnclosure) and is eritical tor those mstitutions in colder latitudes. Isolated stalls are essential for
Sumatran rhinos. The indoor enclosute should include a miminum ot 18.6 sq m (200 sq 1)
per rhino. Stalls should have concrete floors that are casy to clean and have proper drainage.
Some animals have developed toot problems on hard concrete tloors. Rubber mats and prop-
er bedding should thercfore be provided as necessary. Dirr is not an aceeprable substrate.

Refer to the Design chapter for additional information regarding temperature, humidity,
ventilation and lighting, recommendations. Because Sumatran vhinos are introduced  for
breeding, purposes for a limited amount of time and closely observed, lighting is also neces-
sary in ourdoor enclosures tor the observation of breeding at night.

|iterarure Cited

\” |nn‘~|\mt '\W"”“'m When Sumatran rhinos are indoors, isobated stalls are essential, Tntroductions
should occur only for breeding purposes and when the female s in estru,

(Dhoto: R. Hndson, Fort Warth Zoologrcal | Yird)

Nowwak, RN D) (E29 0 Wabkeds Maounals of 1he Wkl Vol I Baltimore: Jolns Hopkins University

Press.




MANAGEMENT ETHOGRAM

AZA Rhino TAG Behavior Group

l/ i beliccad that fbacics may e aitnal fink o wndenstanding vhinoceros bology in
capticny. While mumerons 1o scarchers hace coaluated carions aspects of vhine behavior,
much i vel te e learned 1o date. it also remarns unclear whether significant I/Iﬁtlt}llr\
exist across species in cither the form or frequency of bebavior. Theretore. the follotwiny
cthooram 1v a eollection of gencral thino bebaviors, is not delimcated /11' specics and is not
cemprebensioe. 1y intended that captice managers e this cthogram as a descriptioe
wutde to 1hing bebacior te assist i day to day management. Our understanding of rbine
bebacior will undonbtcdly cxpand as systematic rescarch continues.,

Generar Briavior (niay be assoctated with more than one context)

1 ocomote Moves about
Wallow Rolls or moves about in an area that 1s wet or
muddy
lorage Scarches tor foad suchas hay, gram on grass
Object toss Thits or htts inanimate object off the ground
Horn rab Rubs agamnst an object with its horm
[Tead sweep Tas head to ground moving it laterally, ‘Q!llm

nn.

ronting an with horn
Hind leg, drag Walks with hind legs stlt and strught

Mouthing Makes repeated chewing or punmmimg motion
% 5
with mouth open: not associated with eating

Nurse Cali becomes still and suckles; tail may wag

Ermvunarion Briavior

Urinate Discharges or passes urine in a stream
Detecate Discharges tecal material
Thind toor scrape Rapidly aliernates hind feet against ground Unm cpm\ (Pla,-m ] Jac r/,(, 1, ],;,/ Horth Zoalogi: allmk)

while remaining stationary: often associated
with ¢himination (before or after urination or
detecation)




Urine spray/squirt

Urine/leces investigation

Defecation on pile

Socian Benavionr
Proximity

Face-to-face stare

Touch/rub/lick

I“()”()\\’

Charge

Chase

Open mouth threat

Spar

Horn strike
Gore
VocarizarionN

Call

Snort

Projects urine in a strong spray or in distinet squirts (imay,

though not always, he directed on a substrate)
Snilfs urine pool or leces

Defecates on an area that has heen used repeatedly as a
dung pile

Rhinos are within one body length of each other

Rhino is less than one bady length from and facing
anothey

Touches, rubs or licks other animal

Locomotes to remain within close proximity (1.5 body
lengths) of another animal

l.ocomotes rapidly with head lowered towurd another
animal

Locomotes rapidly with head lowered toward
another animal and follows in pursuit at a trot/run if
other animal retreats

Threat in which rhino faces another, opens maouth and
may bellow, also associated with charge/chase behavior

Rhinos use horns in offenstve or defensive manner, may
contact heads/horns and move buterally

Rhino strikes another with 1ts horn

Pierces or wounds another with its horn

Vocalization resembling a cry (may be emitted in
anticipation of tood or upon physical separation lrom
another animal)

Voualization in which air is forced through the nasal
passages, sounding like u sigh, usually aggressive
1 context

Iace-to-t

ace ste (Phato: Fossil Kim Wildlife Center)



Bellow Vocalization during a charge or other aggressive
confrontation, sounds like a snort hut much more intense,
sometimes accompanied by open-mouth threats

Rupropucrive Benavior

Flehmen Raises head and curls underside ot upper lip up;
often seen in males in response to estrus females

A/G investigation Snifls anogenttal region of other animal
flrection Penis is in erect position
Penis unsheathed Made has paerial erection °
7 " s o
. L L s
Stand Female remains stationary during a chin rest or mount Flehmen response (Phots: San Dicgo Zoological Socicty)
Chin Rest Male rests chin on temale’s back or hindquarters in

breparation for copulation
prey !

NMount Male's weight is on hind legs, head over female’s withers;
copulation posture

Mis-mount Male mounts temale but not in proper orientation
Copulation Male and female couple or join (mate)

Vulva wink Female has rapid contractions of valva, exposing clitoris
Vulva swelling Female exhihirs swelling, color change and/or dilation

of the vulva

Nis-mount (Photo: Tossit Nim TVildisfe Center)

VI hndr B sbenemaatle 7 bonroaat o irdongy



D',\‘/J//r mtensive vthino conscroation offorts by <oos <o ld-
orde. data are lacking v many basie areas. 1o facilitate o
understanding of vhine biology und bohavior, please submit any
of the followorng 1hina data to the cditors for icorporation inte
updated cditiony of thes manual,

o Hand rearing eftorts (both successtul and unsuceesstul)
including lormulas, dam milk analvses, schedules

3

Basic physical data (waghts, girth measurements, birch
weights and growth data of calves, ete)

3

Narrative accounts of introdud tions (both successtul and
unsuccessful), including histories of animals involved.
steps. hehaviors noted. ete.

Grestation lengths

Estrus assoctted behaviors (both male and temale)

Behaviors associated with sexual marurity

Developmental landmarks (behavioral and phvsical)

 EREER

Behaviors associted with pregnancy

(Photo: Tort Vorth Zoological Park)
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AZA Exccutive Office!Conser vavon Center
7970-D Old Geor getown Road

Bethesda, MD 20814-2493

PHONE (301) 907 7777 - FAX (301) 907-2980

tvan Blumer VMDD = Rescarch Advinot

Rhimo TAG

The Wilds

14000 Inter national Road

Cumburland. O 43732

PHONE (614) 638 2284 - FAX (614) 638-2787

Michacl Brigg: « Veteninary Advisor

White: Rhine SSP

Biool field Zoo

3300 Golf Road

Brookfield Il 60513-1060

PHONE; (708) 185 0263 - FAX. (312) 2:2-2630

Scout Citino * Veterinary Advisor

Greater One-hoined Rhino SSP

White Oak Conservation Center

726 Owens Road

Yulee, FL. 32097

FHONE (904) 225 3387 - FAX (304) 275 3337

Robert Cook - Veterinar y Advisor
Sunvacean Rhine SSP

Wildlife Health Saience Bion- Zeos
2300 Southi:i n Boulevard

Bronx, NY 10460

Enrc Miller, DV = Veterinary Advisor

Black Rlwno SSP; Rhino TAG

St Louws Zoo

Forest Park

One Governmert Drive

St Louis. MO 63110

PHONE (314) 781 0900 x183 - FAX: (3141) 647 7969

Richard Montalr » Fathology Advisor

Black Rhino SSI

Natonil Zoaolagical Parl

Dept of Fathology

W.shington. () C. 20008

PHONE (202) 673 4869 - FAX (202) 673 4660

Robert Murnam - Acting Pathology Advisor

Wiute Rhino SSP

Bruokdield Zco

3300 Golf Road

Brootficld IL 60513

PHONE: (708) 485 0263 x510 - FAX. (708) 485 0269

Donald Nichols « Pathology Adviso

Greater One horned Rhino SSP

Navonal Zoological Pagl.

Dcpt of Pathology

Washington. DC 20008

PHONE (207?) 673 1869 + FAX. (20?) 6734660

Doug Page * Veterinary Advisor

White Rhwno SSP

Jacksonvilie Zoo

8605 Zoo Road

Juksonwille. FL 32225

PHONE (90-1) 757 4463 - FAX: (904) 757-4315

Robert Reece - Rhino TAG Chair

The Wilds

14000 luter natianal Road

Cumbrrland, OH 43732

PHONL (614) 638 5030 + FAX (614) 638 2287

Nick Lindsay

United Kingdom (JMSC) Winee Rhino Speciis Program
Coordinator. United Kingdom (JMSC) Black Rhino Spucies
Program Coor dinator. United Kingdam (JMSC) Rhina TAG Chan
Zoological Society of London

Whipsnade Park

Whipsnade

Duntable. Beds LU6 21 F

UNITED KINGDOM

PHONE 44-582 872171 - tAX 44 582872619

Janwen Mamanvang + Rhino Covrdinator'S £ Asian
Zoo Associaton

Taman Safari Indonesia

JL Raya Puncak #601

Cibeurem Cisarua

Bogor. Javi Barat

INDONESIA

PHONE 62-251 4422 - FAX 62 251 328225

Mohd. Khan bin Monun Khan

IUCNI/SSC Azian Rhino Specialist Group Chan
Forestry Department, 1 TO Unie

5th Floor, Wisma Sumber Alam

Putea Jaya, Jalan Stadiim 93660

Kuching. Saraveak

MALAYSIA

PHONE 60 82 445105 - FAX 60-82 445639

Yutuk: Osata

Japanese (SSCJ) Indian Rhino Species Progiam Coordinator
Nogeyama Zoological Gardens

63 10 Owunatsu cho

Nishi-ku

Yokohama-siv, 220, Kanagawa

JAPAN

PHONE: 81-45-231 1696 - FAX 81-45-231-3842

Haruo Otsu

Japane-e (SSC ) Black Rhino Specic. Frogrim ¢ oordmator
Ay Zoologicad Park Hronhima

Doubutsuen

Ana cho, Asal ita ku

oo b, 731 33

JAPAN

PHONE 81-82 838 1141 - FAX 81 82-838. 1711



230 Southern Boulevard
Bronx, NY 10460
PHONE: (718) 220-7100 « FAX: (718) 220-7126

Michael Dee « Greater One-horned Rhinoa SSP Coordinator
Los Angeles Zoo

5333 Zoo Drive

Los Angeles, CA 90027

PHONE: (213) 666-4650 « FAX: (213) 662-9786

Ellen Dierenfeld, Ph.D. » Nutrition Advisor
Rhino TAG

Wildlife Conservation Society

185th Street and Southern Boulevard

Bronx, NY 10460-1099

PHONE: (718) 220-7102 + FAX: (718) 220-7126

James Doherty » Sumatran Rhino SSP Coordinator
Wildlife Conservation Society

185th Street & Southern Boulevard

Bronx, NY 10460-1099

PHONE: (718) 220-5100 « FAX: (718) 220-71 14

Don Farst = Southern Black Riuno SSP Coordinator
Gladys Porter Zoo

500 Ringgold Street

Brownsville, TX 78520

PHONE: (210) 546-7187 « FAX: (210) 541-4940

Tom Foose, Ph.D. « Program Officer, Int'l Rhino Foundation
Sumatran Rhino International Studbook Keeper

Regional Studbook Keeper (all species)

The Wilds

14000 Incernational Road

Cumberland, OH 43732

PHONE: (614) 638-5030 + FAX: (614) 638-2287

Michael Fouraker * White Rhino SSP Coordinator
Fort Worth Zoo

1989 Colonial Parkway

Fort Worth,TX 76110

PHONE: (817) 871-7000 - FAX: (817) 871-7012

Donald Lindburg, Ph.D. « Chairman

Rhino TAG Behavior Group

San Diego Zoo

P.O. Box 551

San Diego, CA 92112-0551

PHONE: (619) 231-1515 « FAX: (619) 231-0249

Edward Maruska, Ph.D. « Eastern Black Rhino SSP Coordinator
Cincinnati Zoo

3400 Vine Street

Cincinnati, Okt 45220-1399

PHONE: (513) 281-4701 « FAX. (513) 559-7791

B INTERNATIONAL

Nobuaki Akama + Japanese (SSCJ) White Rhino Species
Program Coordinator

Yagiyama Zoological Park

Yagiyam-honmachi 1-43

Taihaku-ku

Sendai-sh, 982, Miyagi

JAPAN

PHONE: 81-22-229-0122 « FAX:81-22-229-3159

Dr. P.Martin Brooks

IUCNY/SSC African Rhino Specialist Group Chair
Head/Saent. Service

Natal Parks Board

PO. Box 662

Pietermaritzburg 3200

SOUTH AFRICA

PHONE: 27-331-471961 + FAX:27-331-471037

Dipl. Biol. Reinhard Frese « Black Rhino Int'l Studbook Keeper
Black Rhino European (EEP) Species Program Coordiniator
Rhino European (EEP) TAG Chair

Zoologischer Garten und Aquarium Berlin

Hardenbergplatz 8

D- 1000 Berlin 30

GERMANY

PHONE: 49-30-261 1101 « FAX: 49-30-254-01-255

Indian (IESBP) Indian Rhino Regional Studbook Keeper
Kanpur Zoological Park

Azadnagar

Allen Forest

Kanpur, U.P. 208 002

INDIA

PHONE: ©243676 + FAX:

International Rhino Foundation

The Wilds

85 E. Gay Street, Suite 603

Columbus, OH 43215

USA

PHONE: (614) 228-0402 « FAX: (614) 228-7210

Dr. H.-G. Klos « White Rhino Int'l Studbook Keeper
Black Rhino Int'l Studbook Keeper

Zoologischer Garten und Aquarium Bertin
Hardenbergplatz 8

D-1000 Berlin 30

GERMANY

PHONE: 49-30-2611101 » FAX: 49-30-254-01-255

POUBN MG, f DT

JAPAN
PHONE: 81-82-838-(111 « FAX: 81-82-838-1711

Ulysses 5. Seal, Chairman

IUCN Captive Breeding Speaalist

Group (CBSG)

12101 Johnny Cake Ridge Road

Apple Valley, MN 55124

USA

PHONE: (612) 431-9325 « FAX: (612) 432-2757

S. C. Sharma

Member Secretary

Barrack No. 4, Bikaner House

Shajaham Road

New Delhi 110011

INDIA

PHONE: 91-11-436-0549 « FAX: 91-11-386012

Peter Stroud

Australasian {ASMP) Perissodactyls TAG Chair
Werribee Zoological Park

P O.Box 274

Werribee Victoria 3030

AUSTRALIA

PHONE: 61-3-7429616 « FAX: 61-3-7426339

Peter Studer

European (EEP) Indian Rhino Species Program Coordinator
Tierpark Lange Erien

Erlenparkweg 110

CH-4052 Basel

SWITZERLAND

PHONE: 41-61-681-43-03 « FAX: 41-61-681-4303

Kathieen Tobler

Indian Rhine Int'l Studbook Keeper

Tierpark Lange Erien

Erlenparkweg |10

CH-4052 Bascl

SWITZERLAND

PHONE: 41-61-681-43-03 « FAX: 41-61-68(-4303

Dr. Kristina Tomasova

European (EEP) White Rhino Species Program Coordinator
Zoologicka Zahrada ve Dvore Kralove n.L.

544 01

Dvur Kralove n.L

CZECH REPUBLIC

PHONE: 42-437-3751 » FAX:42-437-3758

Dr. Z. Zainuddin

Sumatran Rhino int'l Studbook Keeper
Zoo Melaka

Department of Wildlife and National Parks
75450 Air Keroh, Malaka

MALAYSIA

PHONE: 60-6-324053 + FAX: 60-3-9052873
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