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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.
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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.

nhouldg"e mbvcd to lhe game :xlnblh.né' CoT e

v R R po e " .
- Aniii Is should be given, Vs 11 cotitact w1th each other in dddltlon to
*‘Lhc above SEnsoty mochh ties. (Ammals mfly hc sl11ftcd wuhm a b.un

or'in’ ,\(ljaccnt

T i
. Y

vmptd s assocmted w1th stress: (e.g., pacmg dmr—
1 csswe “votali Jhons) fof tiore - thaii; 2 to:3 hr, the intro- -
;ductu)n 9}1uuld retiirnto the pxcvious Atcp,

If 1mmals dré not already p051t10ned deacent to cqch other, thcy
shotild be moved closer togc,thu (c. gy t0 zl({JACCH( stalls or .1d,acent
outdoor cnclosurcs)

ds

o ‘The aLtuaJ mlrodumon (full tactile, cxposure) should take place i the
largest eniclosure available and follow guideliniés stated in this chapter
o Pn.ferably the enclosure should be. familiarto thc least’ dommmt ani-
“mial and mcludc_ample run '1r0unds. R
5 W 1thu1 ‘nstltuu(ms in w]nch rhmus can bé left logethei 24-hr a

“day, they shiould bé separated durmg the hlst seveml mghts oruntil
tlmy show ()nly minor '1gglcqslon |

g . Pon

Time spent at each step will vary and should be left to the diseretion ol man-
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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
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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-

20Dt Oklab Cinv Zedoyscal Dark)
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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
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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.
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”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)
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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.





