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(average. two) every 28 to W1 davs (average. S0 1o
80) and at 15 to 35 days after parturition.

Estrus is difficult to determuine unless courtship is
observed. Courting tapirs stand side by side, nose to
tail. and vocalize frequently. Each snaps at the other's
hind legs while circling to avoid the bites of its spouse.
Copulation occurs on land or in water. After several
copuiatory acts in rapid succession. the female chases
the maie away.

A single offspring (rarely twins) is born 383 to 403
days after copulation. at anv time of the vzar. Im-
minent parturition is not always obvious and mav be
indicated only bv pronounced restlessness. Vulvar
swelling mav be noted a week before parturition.
Vulvar “winking” and dribbling of mucus may be
noted a day or two before parturition: mammary
engorgement may also be evident.

The calf 1s born head-first with the dam cither
standing or lving; the umbilical cord often parts as
the calf hits the ground. The caif may suckle imme-
diately or not for as long as five hours. A singie pair
of mammary glands is located in the ingumnal region.
The calf locates the mammary giands by trial and
error. although an experienced female may nuezzie
the calf into position.

The milk of a Brazilian tapir in carly lactation was
found to be composed of total solids. 13.67 percent:
fat, 3.4 percent, solids (that were not fat), 12.27 per-
cent: protein. 3.70 percent: carbohvdrates. 5.61 per-
cent: and ash. 0.96 percent.' Another source lists
13.7 percent solids, 21.7 percent fat. 36.3 percent
protein, and 42.0 percent carbohvdrates at an un-
speciied peniod of lactation.!

The placenta diffusa may be parnally eaten by the
female. Some females push therr caives around
roughly for a ume after birth. apparently to sumulate

them. The temale will not defend the calf vigorous
The calf. 4.5 10 6.8 kg at birth. doubles its weight =
wen davs :md tnipies .t in 15, It mav be necessan
separite the adult male before the female gives bire
as some males kill calves. If the adults are separated.
they should be allowed to see and smell cach other
if not, reintroduction may be stormy.

CLNICAL PATHOLCGY

A healthy adult male mountain tapir had an ent
rocvte count of 3.200.000imm? leukocytes. $.00:
mm'; 42 percent neutrophils: 3§ percent lvmphocyte:-
11.5 gm’dl hemobiogin: 30 percent packed cell voe
ume: and 0.5 mm buffv coat.

A heulthy adult male at the Los Angeies Zoo.
immobilized for minor dentai work. bad an erviare
cyte count of 6.900.000'mm’: teukocytes. 11.000/mx -
<4 percent neutrophiis: 34 percent vmphocvies: 12
gm:d! hemoglobin: and 35 percent packed cell v&-
ume.
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RHINOCERCTIDAE

Lester Nelson
Murray E. Fowler

INTRODUCTION AND IDENTIFICATION

There are five species of rhinoceroses still surviv-
ing. The Javan (Rhinoceros sonduicus), Sumatran
{Didermocerus swmatrensis), and lndian (R. wucor-
nis) are Asiatic: the black (Diceros bicorns) and
white (D. simus) are African. The Javan und Suma-
tran species are not often scen in caplivity.

The Indian rhino and white rhino bhoth reach
weights up to 2000 to 25300 ke, The bluck rhino is
considerably smaller: mature weignts approximate
HOOK 1o 1400 K.

BIOLOGICAL DATA

All thinos are characterized by massive bodies ans
short legs. which end on broad. three-toed feet wid
homy pads that are fairly delicate for animals of thex
size. The [ndian rhino is the most primitive in 2~
pearance. with its armorlike hide and small head. A<
are essentially nude except for bristleiike hairs on %
ears and tail. The black rhino. actually dark browniss-
gray in color. has the fewest folds and smoothest skia
of the three species. -

The integument. in spite of its rugged appearan-
is highly susceptible to injury and infection. Ti¢
epidermis is relatively thin and the dermis is vers
thick. approximately 2.0 cm. depending upon Ux
area. The dermis is extremely vascuiar.

The Indian rhino has a singie horn. whereas 1
Alrican species have two, both of which are usuaiiy
much longer than those on [ndian rhinos. The her=
are located above thick, rough areas of fused nasal
bones, and the horny matenal is composed of kerz-
timized cells growing from the epidermis covenng 2
cluster of long dermal papiilae. Since they are
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sontinuous growth. horns that are broken off will

ardinarily present no problems. for there 1s no real
_ Lzeletal support. Regrowth begins immediately.

The Indian and black rhinos are mainly browsers
and have a prehensile tip on the upper lip. The white
<uno is a grazer, characterized by a long head and
wuare lips. It normally carries its huge head low,

{ Junth 1ts nostrils only inches above the ground. The
jorsum of the neck appears as a great hump. and
~«hen the head is raised. the hard nuchal callosiues

-1 the midline of the nape are especially evident.

_.The difference in siape of muzzie and upper lip

~etween the black and white rhinos resuits in their
—.commonly being referred to as hook-lipped and

lsquare-lipped. respectively.
w4 Incisors are absent in both African species but
sresent in the Indian rhino. The lateral incisor on

:ach side in the lower paiate of the Indian rhino s
"nng enough to almosi merit being called a tusk.

The dental formula for adults of both Afrncan
saectes is 1 0-1/0-1, C 0/0-1. P 3—43—4. M 35,

The balance of the digestive svstem is simiiar to
’q:ha( In equine species: it has a simpie stomach. smail
Lintestine, and very large cecum and colon. No gall-

zladder is present.

The kidneys more closely resemble those of the
j:ovids but are even more deeply lobulated.

'J Though the black rhino is the most temperamental
of the species. all are known to charge objects.
~animals, or peooie at nmes. Their behavior would
sidicate severe myopia but excellent hearing. Reports

_»f acute olfactory senses probably come. at least in

mart, from their habits of returning to chosen spots

{ar defecation. This act is accomplished by a scraping
r]--uouon with their back feet: it is presumably a terri-
{J:onai marking behavior.

One or several localized areas are used for urina-
—:on. especially by males. The unine is ejected toward
' ‘;hc rear with enough torce to carry severai {cef.
_iThese areas. once established. are almost impossible
;0 change.

Rhinos reach sexual maturity at three to four vears
‘m the female and five to seven years in the male.
J'hysical growth. however. mayv continue for some

vears thereafter. Life span appears to be 30 to 40

.ears.

ﬂ Respiratory rates have been cbserved from 20 to
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40/min. Body temperatures have been recorded from
37 to 39°C (98.6 to 102.2°F). Puisc rates in juveniies
have ranged from 70 to 140 beats'min. and only slight
excitement immediately causes a sharp increase.

Vocahzation in juveniles consists of short squeaks,
similar to those of baby pigs. with puffing snorts and
growls also heard from adult animals.

HUSBANDRY

Rhinos should be provided with a water bath or
mud wallow. Even though rhinos perspire. they ap-
pear to thermoregulate by immersing themselves in
water or wallowing in mud. The Indian rhino prefers
clezn water. but care nust be taken on approaches
to the water hole to minimize slipping when running
or fighting occurs. The Afnican species prefer mud
wallows: in fact. water holes of any depth present a
hazard to the white rhino. as st is incapable of holding
its head very ngh for any length of ume. and drown-
ing is not uncommon.

In cold arcas all species must be provided with
indoor housing that can be maintained above freezing
temperatures. Flooring should be relatively smooth
to protect the feet. Sharp rocks torming a barrier
four feet wide have proved an exceilent deterrent to
white rhinos molesting trees in the preserves of South
Africa.

Horizontal bars of anv tvpe must be avcided in
barns or enclosures. as rhinos love to play with them,
and any movement that could startle them could
cause a fast charge upward. resulting in a broken
horn.

FEEDING AND NUTRITION

As mentioiied. the Indisi thino and the black thino
are both browsers. The Indian rhino. with its long,
sharp lower incisors. is especially capable of cutting
brancnes and saplings up to 4 10 53 cm in diameter.
Lacking browse, both of these species, as well as the
square-lipped rhino, thrive on most mixtures of hay
and grain. Pelleted horse fceds are readiiv accepted
by all three species. Hay should be of good quality,
but a diet of fine alfalfa hay often proves to have too

r]'oble 50-6. ANALYSIS OF MILK OF INDIAN RHINO (Rhinoceros unicornis)

J 40 Days 40 Days 50 days
Constituent Atter Parturition Atter Parturition After Pcriurition
otal fat {gnvdl) — 40 35
M :otal nitrogen (mg/al) 1904 2072 1820
12esidue nitrogen (mg'di) 25.75 3808 364
wmino acid (mg'dl) 205 — 33
Totct sugar (lactose) (mg/dl) — 8.3 44
~~Calcium (mgrai) —_ 860 35.0
mhosphorus {mg/cl) —_ 280 206
_Zodwm (mg/dl) — 263 230
Potassium (mgsdl) — 824 750
NaCl {(mg/d) — — 63.6

Data from reierence 7.
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laxative an ctfect. On coarse hav the Indian rhino
tends to become constipated. but this can casily be
corrected by the addition of oats. bran, vams. carrots,
or greens. Torai daily itake {or an adult animal
weighing 2000 1o 2500 kg would be 30 to 40 kg dry
werght,

Food and water intake will vary greatly from day
to day. Care must be taken o ensure that the animal
has a sutable place for drinking water, especially
with the African species. in which horn length may
limit the depth the animal can reach. Individuals have
been known to drink as much as 200 L in a 24-hour
period. )

The composition of the milk from the Indiun rhino.
as well as frequency and duration of nursing and
natal development, is well documented' (Tuble
50-6). The composition of milk from the black rhino
is also known (Table 30-7). A successful formula and
feeding regimen for orphaned white rhinos is included
in Tables 50-8 and 50-9,

RESTRAINT AND HANDLING 7

Although certain individual indian and white rhi-
nos have been found to share remarkable patience.
attempts in the physical restraint of any adult rhino
have proved impractical. Thus. much research has
been spent in the field of chemicai restraint on both
African species. particularly during translocation op-
erations.’ *** Currently, the restraint gencrally fa-
vored is a muxture of etorphine and acepromazine.
either with or without hyoscine or atropine. The
author’s preference is a combination of 2 ug/kg of
etorphine and 20 ke of acepromazine, this being
sufficient dosage for both the black and white species.
Chemicai restraintin the Indian rhino is not recorded.

Special needles for projectile syringes are available,
but the standard 4-cm barbed needle s satisfactory,
as long us care is exercised in not using too heavy a
charge and in ensuring that the dart is perpendicular
1o the target when contact is made. On the white
rhino the indented area between the semitendinous

Table 50-7. ANALYSiS OF MILK OF BLACK RHINO
{Diceros bicornis) 49 MONTHS AFTER PARTURITION

Amount
Constitueni (gmvdl)
_ Fat. = - —we ---- Tioce
Soiias. not 1at 8.10
Loctose 6.06
Protein 1.54
Casein 1.1
Soiubie protein 0.29
Nonpiotein ailtogen 0.02
Ash 0.34
Calcium 0.056
Phosphorus 0.040
Sodium 0.037
Potassium . 0.086
Chicnde 0.079
fron 0.44 (mg/dl)

Table 50-8. CCMPOSITION OF MILK SUBSTITUTE
USED TO FEED HAND-REARED RHINO CALVES

Low-fct cow's miik 0%
Nonict cow's mitk 0%
Vitamuns;
Sotudte vitcmin powder 1 mil
{Plex-Sol-C*} - of tormula
Com syrup 30 miL
of muture?

Analysts of Mixture
Fat

1.0%
Sotids, not (at 2.8%
Protein 3.6%
Carbonydrates 3.5%
Ash 0.7%

“Vet-A-Mix Lcboictones
Vanes siightty. depending on consistency of the sicoL

and biceps muscles of the thigh makes an ideal target
for such darting.

Rhinos are often prone to remain standing for
prolonged penods after injection of an immooilizing
drug and mav be guided to waiting crates over 3
considerable distance bv placing a lariat behind the
posterior horn and uader the mandible. An electric
prod used prudentlyv can serve as an effective stimulus
to keep them walking. When lateral recumbency

ERINRTELY VI

"

desired. it can be achizved by pushing the thino ontd .

its side. .

The antagonist. diprenorphine, is usually injected
into an ear vein. Recovery is usuaily rapid: however.
if any of the immobilizing drug was deposited in the
subcutaneous tissue, the animal may require a fe-
peated dose of antagonist one to three hours iater.
A full dose may be given intravenously with no fear
of overdosing.

Data from reteience 1.

PREVENTIVE MEDICINE

Preventive medicine in the rhino is currently hm-
ited 0 controlling parasitism and providing good
sanitation, adequate autrition. and suitable accom-
modations.

Table 50-9. FEEDING SCHEDULE FOR ‘WHITE RHINO
CALF (Ciceros sinusy - - —- - _ - .

Amount .
Age per Feeding Feedings
(daysi L per Day
Binh-2 a.95 7
3-8 12 7
9-12 14 7
13-28 1.65 7
29-32 20 7
33-50 24 )
51-180° 30 5

*By six months the voung rhino was eating hay ond 3
grcin peilel, and ‘eedings were reduced graduaily untd
Ihe arnimal was totally weaned at nine months of agse.

3
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MEDICATION TECHNIQUES

e

Topical medication can best be applicd with a hind.

pumped spray can. as most rhinos are upset by sounds
. | of a power sprayer or aerosol can.

Adult thinos can be medicated orally by mixing
the drug with dampened oats or bran or with drinking
water. Locai pelleting plants wiil. at times. incorpo-

| rate antibiotics or anthelmintics into special orders.
;. but this practice is not permitted in manv areas.

Immobilized aduits and restrainable juveniles can

e medicated intravenously through an car vein. Even
rl aewborns will accommodate a feline indwelling cath-
ater.

DISEASE DESCRIPTION

Intectious Diseases? *©

berculosis. szimoneilosis, leptospirosis. clostridiai dis-
cases. coliform diarrhea (in calves). staphyvlococcosis.
and a vanety of other bacterial diseases common to
] many mammais. Culture. sensitivity testing. and

3 Infectious diseases reported in rhinos include tu-

treatment with indicated antimicrobials are recom-
mended. There are no medication |d|05}ncra\1e5 with
these species. ;

- 8
__, Parasitic Diseases'

Anoplocephala, Habronema, Oxyuris. and Stron-
gyfus are genera found both in rhinos and equids.
ﬂﬁhinos are ziso infested with Gasterophilus. Recently
imported animals may pass a large bot larva. unique
to rhino. Gyrostigma. Bot larvae are present primar-
ilv in the esophageal region of the stomach. but some
exist in the glandular region. A few have also been
-— found in the iower portion of the esophagus. Appar-
ently, the life cycle is not completed in the northern
nemisphere. as none have been seen in subsequent
U\cars. .
Tapeworm serzmnms have been reported in im-
ported African and Indian rhinos but appear to be
seif-eliminating in time.
C] Both large and small nematodes have been found
in the cccum and colon of rhines during autopsy. and
a variety of nematode ova have been seen during
.ecal exams. Thiabendazole (50 mg/ke) mixed with
‘Jbrm levamsole (8 mg/kg) in drinking water, and
mebendazole (8.8 mg/kg) incorporated into pellets
have all been used successfully in controlling nema-
;]mdc infestatons.

Miscellaneous Diseases

- Biliary hepatitis, gustric uleers. intestinal lmp.u.-
tion. and viseral abscesses have been described in
—ghinos. Stress and trauma from immobilizations, ship-
ments. and fighting account for the majority of Jdeaths
of rhinos in captivity.
Hemolytic Anemia.' ™" Hemolviie anemia has been
—eporied in 17 black rhinoceroses in North American
and Curopean zoos. The disease is characterized by

et o gecunent cpiseides ol hemoglobinu,
Packed cell volumes runge trom 4.3 o 14.3 3 percent.
Death mav oceur durm" restinnt procedures o col-
feet l.llmr.llnr_\‘ specimens,

The cause of the svndrome is ot known. In two
animals that died at the same zoo within a 10- day
period. - diagnosis of feptospirosis wis based on
serum titers of a single sample to L. icterohaemor-
rhagive. Simitar titers for other serovars have been
made in other ailing rhiros, but nb acute and con-
valescent titers have been done.

Free-living rhinos in Africa die from babesiosis and
trypanosontiasis. but no hemoparasites have been
noted in captive ammals. Other causes of hemoivtic
anemia in domestic animals and man have bzen
considered in many of these cases but have been
ruled out for various reasons. Autoimmune hemoiytic
ancmia has not been adequately evaluated.

Ulcerative Stomatitis. A proliferative. ulcerative
stomatitis fesivn has been diagnosed at three different
zoos. The surface of these lesions iy [riable, and
minimal trauma will cause hemorrhage. Similar le-
sions have been noted in the nostril. resuiting in
epistixis.

These lesions are responsive 1o steroids. In some
cases a change in the dict has aiso brought about
regression-and healing,

The histopathological condition is similar to that
of an eosinophilic granuloma. The hemogram shows
a neutrophiiic leukocyvtosis with cosinophilia.

Skin Problems. Rhinos are susceptible to skin
disorders. Stephanofiluria dinniki, a filarioid nema-
tode. is responsible for ulcerative skin lesions in
Africa. Corvaebacterium psendoiberculosis has heen
isolated from a generalized acute dermatitis. Sraph-
viococcus. Pseudomenas, Proseus, Fusarium. and -
ternaria have all been isolated from skin lesions.

Constant contact with creosote-treated posts has
caused the death of four rhinoceroses.

REPRODUCTION

Reproduction in citptive rhinos has oceurred in al
three species discussed. Courtship is often violent,
causing great concern to most 200 personnel. it has
often resulted in separation of the male and femaie
during estrus. Fighting among adult white rhinos has
been observed, necessitating removal of one or more
of the males to prevent deaths. Males have also been
Known to cause serious injuny o females during pre-
estrus: the Afrnican species use their horns and the
Indian species attacks with s incisors.

Eatrous cveles vy trom 38 1o 38 davs, The covele
i espectlly notable i the Indian thino, o which o
is characterized by frequent uiiations and a highly
intensitied respiration that is both visible and audible
during expiration. Durition of estrus is approvimately
24 hours, and copulation tikes place during the tast
half of the period. Coitus wsuadly lasis from 30
minutes to one hour,

Gestation is trom 474 1o 488 davs and results
the birth of 4 single calt Because of the size and
shape ot e w0 ditficalt to be ceriun of
pregnancy unuld the fast tew months, Most temales
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Table 50-1C. HEMCGRAN AND SERUM
CHEMISTRIES (MEANS) CF TWO SPECIES OF RHINOS

3lack White
‘ Rhino Rhino
{Diceros {Dicercs
bicomis) sinus}
PCV (5% 20 38
Ho (gmeal — 14
WEC (« 16%.ul) 6.65 90
Neutrophils (3 & ¢0
Bands (% 8 9
. Lymphociytes (%) 225 34
Monocytes (%) 25 0
Basophils {5z} 10 4]
Eosinophils {33} 3] 0
Total protein (gm/dl) 8.0 92
Glucose (mg'al) — 115
BUN (mgrdi) — 6
Albumin {gm-gl) - - e
Uric acid (mgrdi) — 15
Inorgeric phosohate {mgci) — 54
SGOT (V) — . 85
CPK (iU) - 13
LCH (V) - 320
Creatinine img‘di) —_ 09
8ilirubin {(mg'c) — 05
Cholestero! imgrdl) - 95
Calcium (mg'al) — 11

show a change in temperament Jurng the tinal weeks.,
becoming more nervous and unpredictable.

Cubves of 1he white and Tadvan rhines el trem
S5 1o 65 kg at birth. The black rhuno s usislly about
30 10 35 ky when bora,

CUNICAL PATHOLOGY

Bload vatues tor bath the black and white rhno
ard given in Tuble 50000 These are toe ammads i

arg presumed normai. A juvenile white chino suifer-
ing from bhacterniai endecarditis reached a white count
of F0.35 < 10 ul with neutrophils (segmented znd
hands) accounting fer 3 percent of the total count.

Rhino urine is verv turbid and high in carbonates:
it has a o of 6.0 1o 2. and a specific gravity of 1.U]
to 1032,
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