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l AGE GROUP MALES FEMALES UNKNOWN SEX 
2 YEARS t o t a l  est. t o t a l  est .  t o t a l  est. 

4 - 6  0 0 1 0 0 0 
1 10-12 0 0 1 0 0 0 
! 14-16 1 0 0 0 0 0 
l 16-18 0 0 1 0 0 0 
1 20-22 1 1 l 1 0 0 
i 22-24 2 2 2 2 0 0 
i 30-32 1 1 1 1 0 0 

)TAL INDIVIDUALS 12 ( 5.7.0 ) 
I X  RATIO 0.91 - GENERATIONS 0-2 - INBREEDING 00.000-0.250 
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INDoOR/OUTDOOR ENCLOSURES 
single ind iv idua ls  should not be kept i n  zoos. The fo l lowing 

are made wi th po tent ia l  breeding i n  mind. 

I HOUS i ng 
A breeding f a c i l i t y  i s  characterized by: 

I 
a)  indoor housing, 
b) separation f a c i l i t i e s .  
with the exception f o r  White rhinos, one pen per animal p lus  one 
addit ional pen i s  recommended. I n  addi t ion,  separation f a c i l i t i e s  
must ex is t .  It i s  recommended t h a t  animals be kept j o i n t l y .  

SPECIAL FEATURES 
Technical features 
~t would be o f  advantage t o  have monitored the exh ib i t s  by a 
video camera. Access t o  a scale i s  not  required but desi rable 
and st rongly recommended. 

F a c i l i t i e s  should have interconnecting sheds w i th  s o l i d  wa l ls  
(concrete o r  wood i s  an acceptable mater ia l  ) i n  order t o  avoid 
visual contact between indiv iduals.  With e x i t s  on e i t he r  s ide the 
animals w i l l  be able t o  move f r e e l y  between boxes. 

It i s  recommended t h a t  per box combination a t  least one ope- 
ning be exchangeable: s o l i d  f o r  v isua l  ba r r i e r ,  bars f o r  v isua l  
contact. 

Sheds should be 3,5 m high a t  a minimum, separating wa l l s  a t  
least 2 m high. 

Rough concrete o r  metal edges, nuts. and screws must be secu- 
red wi th wood f i t t i n g s  t o  prevent i n j u r i es .  

Access t o  the house f o r  t rucks o r  cranes i s  indispensable. 

l Size o f  bars see outdoor enclosures. 

I Indoor enclosures 
It i s  recommended t h a t  30 m2 per ind iv idua l  be provided a t  a 

; minimum (each wa l l  being a t  l eas t  5 nt long). I f  an animal i s  t o  
spend an extended per iod o f  time indoors, more space i s  required. 

I Vent i la t ion  
] Adequate v e n t i l a t i o n  must be avai lable.  A i r  exchangers are recom- 

mended, inc lud ing  exhausters near the  f l o o r  f o r  e f f e c t i v e  removal 
o f  ammonium fumes. Draught should be avoided. 

l Temperatures/humidity 
For the Southern White rh ino  temperatures should be maintained a t  
16O C, f o r  a l l  o ther  species a t  18 t o  200 C. Floor heating may 
cause problems by r a i s i n g  dust and ammonium fumes and should be 
res t r i c ted  t o  cover no more than 1 quarter o f  each shed. 

For the Ind ian  rh ino humidity should be kept a t  no less than 



60%; problems i n  t h i s  regard t o  not  e x i s t  wi th the Afr ican spe- 
cies. 

Indian rhinos should be provided w i th  an indoor pond o f  a t  
leas t  the s ize of a shed; minimum requirement f o r  depth o f  water 
i s  1 , 7  m, f o r  water temperature 15 t o  180 C. 
Dayl ight / i l luminat ion 
I t  i s  recommended tha t  the durat ion o f  (day) l i g h t  be kept a t  12 
h, also during the winter months. 

UV-therapy: see veter inary care. 

FLOOR COVERING/TOPOGRAPHY 
Floors o f  wel l  dra in ing t i l e s  tha t  also hold back water are 
recommendable. O is in fec t ion  o f  the f l oo rs  should ra i se  no pro- 
blem; save foo t ing  should be insured. 

Rubber matting f o r  hoofed stock may be used especia l ly  f o r  
Indian rhinos. 

Bedding mater ia l  
No ex t ra  bedding material  i s  needed f o r  adul t  rhinos. 

Pens tha t  house calves should be furnished w i th  straw or more 
hay than i s  eaten. 

For a l l  species a f resh water (room temperature) source should 
be accessible. Self-operat ing water sources are not  recommenda- 
ble. 

SPECIAL FURNISHINGS are not  needed i f  soc ia l  contact i s  gua- 
ranteed. 

Captive and handling f a c i l i t i e s :  see t ransportat ion and vete- 
r i na ry  care. 

OUTDOOR ENCLOSURES 
Outdoor temperatures 1 - 
For Afr ican rhinos a minimum outdoor temperature o f  120 C,  f o r  , 

Ind ian rhinos 150 C i s  required, as wel l  as dry weather cond i t i -  ! 
ons during the time o f  outdoor exposure. I f  exposed only f o r  a 
short  period o f  time, temperatures down t o  zero degrees can be 
to lerated.  

CONFINEMENT BARRIERS - a l l  species 
Dry moats 
For using dry moats f o r  confinement from the pub l i c  concrete mat- 
ted outdoor exh ib i ts  are required w i th  a v e r t i c a l  wal l  toward the 
pub l ic  which should be no less than 2  m high. 

On the animal's side the moat should slope gradual ly, not  
exceeding 30 degrees, so t h a t  t h i s  pa r t  may also be used by the 
animal. The resu l t i ng  space should be no less than 1 , 9  m across. 

When designing an outdoor e x h i b i t  fenced i n  by a moat the con- 
s t ruc t i on  o f  the surface must be payed considerable a t ten t i on  t o  
w i th  regard t o  save foo t i ng  f o r  the animals. Ditches w i th  
s t r i c t l y  ve r t i ca l  wal ls  are considered dangerous and are not  
recommendable especia l ly  w i th  soc ia l  grouping. Recommendation i s  
t h a t  ex i s t i ng  ve r t i ca l  wa l ls  o f  di tches be modif ied t o  a gradual 
slope. 

For in te r im so lu t ion  e x i t s  on e i t he r  s ide o f  the d i t c h  must be 
S .  

Fences 
For fencing v e r t i c a l  i r o n  bars, concrete blocks reinforced w i th  

stone, and t reated poles are recommended. I n  general, fen- 
ces should be a t  leas t  2  m high. I f  using poles, each should be 

30 cm t h i c k  and set  i n t o  the ground i n  concrete. Bars or 
poles should be connected v e r t i c a l l y  t o  prevent the fence from 
being uprooted by the animals. 

I f  calves are kept outdoors, adequate measures are t o  be taken - 
t o  prevent escaping. 

It i s  important t o  always consider fence spacing and keeper 
access respectively e x i t  for emergency cases. Keepers should 
slways f i t  through any two bars o f  the fence. 

I f  poles are used, they must be t reated only w i th  none-toxic 
compounds. 

The use of rocks on the enclosure i s  recommended f o r  t r e e  o r  
other object  protect ion. 

Other types o f  ba r r i e rs  
Horizontal cables such as hot wires and chain l i n k s  should n o t  be 
used exclus ively f o r  shie ld ing from the pub l ic  but  i n  conjunct ion 
wi th other measures. They can only be recommended f o r  White r h i -  
nos. 

- Separation means 
s o l i d  v isual  and physical bar r ie rs  are necessary between enclosu- 
res. However, adjacent enclosures should be accessible through a t  
least  2 gates, g iv ing  the animals the p o s s i b i l i t y  t o  roam wi thout  
danger o f  being trapped. 

- Water 
Water i s  not  recommendable because o f  danger o f  drowning, espe- 
c i a l l y  i f  young calves are kept on the enclosure. 

- Doors 
Doors should be re inforced w i th  strong hinges and locks. They 
should be constructed o f  e i t he r  heavy metal, galvanized s t e e l ,  
pipe t h a t  i s  e i t h e r  hinged or  s l i d i n g ,  o r  o f  wood re in forced w i th  
steel .  The bottom pa r t  o f  a door should be re inforced w i t h  s tee l  
p lates t o  minimize possible damage. 

Connecting path ways o r  tunnels between indoor/outdoor f a c i l i t i e s  
They should be approximately 1 . 5  m wide f o r  an adu l t  animal t o  
pass f r e e l y  wi thout  f ee l i ng  trapped but  i s  prevented from tu rn ing  
back. 

One s ide must be o f  ve r t i ca l  bars o r  poles t o  a l low the  keeper 
emergency e x i t .  

Long pathways should have bar doors t o  be closed a f t e r  the  
animal has passed through. 

Outdoor f a c i l i t i e s  must have a t  l eas t  one entrance/exi t  f o r  
heavy trucks. 

SIZE OF ENCLOSURES 
White rh ino  
The s ize  o f  an enclosure f o r  a breeding group (2.3 i nd i v idua l s )  



should measure no less than 1 ha (see social system). With kee- 
ping more ind iv idua ls  the enclosure should be accordingly larger. 
It i s  recommended t o  have a t  d ispos i t ion  a t  l eas t  two connecting 
enclosures. 
Black/Indian rh ino 
I n s t i t u t i o n s  keeping the species should hold no less than 2.2 
indiv iduals.  For these, 3 connecting outdoor enclosures o f  a t  
leas t  200 m2 each w i l l  be adequate. 
For a l l  species 
To prevent ind iv idua ls  from being hu r t  the bars should have no 
sharp edges, angles should be no less than 90 degrees. The ground 
should not  be qu i te  level .  

Surface 
A sel f -dra in ing surface t h a t  provides adequate foo t ing  i s  recom- 
mended. Various natural  mater ia ls  are acceptable. 

I n  addi t ion a mud bath i s  recommended. Renovation o f  the mud 
bath (no concrete) needs t o  be car r ied  out once a year. 

Water access 
For the Indian rh ino a pool o r  pond i s  an absolute must, minimum 
s ize  f o r  2 animals being 25 m2 o f  water surface, depth 0 . 8  t o  1,7 
m. 
For a l l  species 
A permanent f resh water source should be accessible. 

Special furn ishings 
Several rubbing posts should be provided. 

A study o f  enrichment possib i  l i t i e s  i s  current1 y being conduc- 
ted, resu l t s  w i l l  be implemented i n  fu ture  edi t ions.  

Sun she1 t e r s  
Access t o  shade i s  a must. 
Options: natura l  = t rees and/or other vegetation, 

a r t i f i c i a l  = roofs. 
I t  i s  recommended t h a t  a number o f  adequate shady zones be 

provided. 
Sun shel ters should always be a lso usable f o r  r a i n  shelters; 

t rees do ra re l y  serve the purpose. Not acceptable i s  the use of 
the n igh t  shel ters f o r  sun pro tec t ion  unless they are accessible 
a t  a l l  times. 

I n  par ts  o f  the enclosure wind protect ion should be provided, 
unless a s o l i d  wal l  b a r r i e r  already ex is ts .  

MIXED SPECIES EXHIBITS 
Success has been reported w i th  b i rds  and d i f f e r e n t  an t i l ops  toge- 
ther  w i th  White rhinos. Space and refuge a v a i l a b i l i t y  i s  o f ten  a 
c r i t i c a l  fac tor .  

MANAGEMENT 
I d e n t i f i c a t i o n  
Ind iv idua l  t r a i t s  may be documented through photographs. TROVAN- 
transponders are recommended f o r  primary i d e n t i f i c a t i o n  method. . . ' A & L -  1 ̂ C C  -.... 

~ ~ h a v i o u r  and socia l  grouping 
social grouping for  succeesful breeding 
1% i s  necessary t o  provide ample space and hide-outs. However, i t  
should be noted tha t  successful in t roduct ion  of ind iv idua ls  i s  
largely dependant on the introduced animal's personal i ty. Captive 
animals o f  both sexes have shown aggression on int roduct ion.  

The most important element i n  the in t roduct ion  o f  ind iv idua ls  
for breeding i s  the age factor and soc ia l  status, which should 
harwnlze. For instance, a subadult male w i l l  not know how t o  

an adul t  female; the female w i l l  subsequently f i g h t  o r  
int imidate the male. A proven breeder under normal circumstances 
w i l l  breed w i th  a Young female. For " t ra in ing "  a young male may 
be introduced t o  a young female, whi le an older male w i l l  be 
brought i n t o  act ion t o  cover her. 

I n  general, fol lowing steps may be taken when int roducing r h i -  
nos: provide audi tory,  o l factory,  and v isua l  contact between the 
newcomer and the herd. Subsequently, t a c t i l e  contact through bars 
should be provided w i th  a few members o f  the group, and, f i n a l l y ,  
the indiv idual  i s  introduced t o  e i t h e r  the dominant animal o r  the 
ent i re group. 

Normally during int roduct ion a ve ter inar ian  and experienced 
s ta f f  members w i l l  be present - a high pressure waterhose should 
be ready. 

Black/Indian rh ino 
Rhino keeping f a c i l i t i e s  should be able t o  provide room f o r  a t  
least  2.2 adu l t  indiv iduals.  

Since Black rh ino  males are t e r r i t o r i a l ,  each b u l l  should 
have h i s  own enclosure f o r  h i s  t e r r i t o r y .  

Indoors each animal should have h i s  own shed. 
Outdoors males must always be kept separate. For males bar- 

r i e r s  must be s o l i d l y  b u i l t  (no v isua l  contact).  
Two or  more females may be kept i n  one enclosure, depending on 

the character o f  the indiv idual .  

Introducing a new adu l t  female t o  a female group 
Pr ior  t o  f i r s t  in t roduct ion  the female should be fam i l i a r i zed  
with the enclosure. Indoors females should have contact through 
bars. Before ac tua l l y  being introduced they should no longer show 
aggression toward each other. A f te r  in t roduct ion  close observa- 
t i o n  should be continued i f  necessary. 

Hale/female in t roduct ion  
Pr ior  t o  f i r s t  contact each animal should be fam i l i a r i zed  w i t h  
the enclosure. I f  i t  i s  not h i s  own, the male should have 
marked the enclosure which should no t  be cleaned out !  Again. 
the contact through bars ( indoors) must be s u f f i c i e n t l y  long 
u n t i l  no more aggression i s  shown. 

In t roduct ion  should take place when the female i s  i n  heat. 
Observation should continue i f  need be. 

I n  any case but  especia l ly  when aggressive s i t ua t i ons  ar ise ,  
preferred feed should widely be d i s t r i bu ted  throughout t he  
enclosure ( f resh  greens, bread, ca r ro t s  etc.).  



It must be stressed tha t  i n  Indian rhinos i n  pa r t i cu la r  suc- 
cessful mating i s  of ten preceded by several hours o f  serious 
f i gh t i ng ,  which can be f a ta l  - even i n  free-ranging indiv iduals.  
This concludes t h a t  carefu l  observation must be executed when 
t r y i n g  t o  p a i r  up. 

White rh ino - captive management 
A minimum o f  1.3 adul t  ind iv idua ls  should be maintained. 

Descendants may be kept i n  groups, males as long as they are 
tolerated. 

Introducing a new adul t  female t o  a female group - eee Black 
rh ino 
Formation o f  a group 
A l l  animals should independently get t o  know the enclosure and 
each other through bars. 

Recommendation i s ,  t ha t  females should be grouped f i r s t  and 
the male introduced la ter .  

When introducing new animals a l l  known behaviour pat terns w i l l  
be observed: aggression, greeting, f i gh t i ng ,  b l u f f  charging. 
Also, the new animals may show fear  and diarrhoea. 

Reported time f o r  in tegra t ion  l i e s  between 1 t o  10 weeks. 

Introducing a new male t o  a female group 
Hales are t e r r i t o r i a l ,  they mark t h e i r  t e r r i t o r i e s  w i th  faeces 
and ur ino - scrapping hindlegs, spreading dung. The animal's t e r -  
r i t o r i a l  marking should not be removed p r i o r  t o  in t roducing the 
female group t o  the male. 

Females tend t o  form strong p a i r  bonds between e i t h e r  re la ted  
o r  unrelated individuals. I n  cases, these bonds may i n te r fe re  
wi th successful breeding i f  the female mates continuously d r i ve  
o f f  the approaching male. A second male, kept i n  an adjacent en- 
closure, may through potent ia l  competi t ion st imulate breeding. 

When introducing a male t o  a female group, be sure t h a t  the 
females are together and comfortable p r i o r  t o  in t roduct ion.  The 
new male w i l l  exhi b i t  aggression, greeting, b l u f f  charging, and 
f igh t ing .  The females w i l l  show the same. 

Reported time f o r  in tegra t ion  i s  5 weeks. 

REPRODUCTION 
Sexual matur i ty  
Afr ican rh ino 
Males and females become sexual mature a t  about 4 t o  6 years. 
However, females are observed t o  have been mounted as ea r l y  as 3 
years, and one male reportedly became sexually ac t i ve  a t  3 years. 

I n  the w i l d  females reportedly gave f i r s t  b i r t h  a t  6,5 t o  7 
years. Males do not have sexual access t o  females u n t i l  they are 
12 years o ld ,  holding a breeding t e r r i t o r y .  
Indian rh ino 
The Indian rh ino w i l l  reach sexual matur i ty  somewhat e a r l i e r :  
females w i l l  mate a t  about 3 years, males a t  the age o f  5 t o  6 

~ e s t r u s  cycle 
1he a s t r u s  Cycle can vary i n  length. The recurr ing of cycle i n  
regular in te rva ls  i s  more important than length o f  cycle i n  days. 
white rh ino 
On an average the oestrus cycle w i l l  occur every 28 t o  32 (up t o  
70) days. The male w i l l  show in te res t  f o r  24 t o  48 hours. The 
female w i l l  be receptive f o r  12 hours a t  the longest. 
Black rh ino 
A 21 t o  28 day cycle i s  shown i n  a survey wi th the female being 
receptive f o r  24 t o  48 hours. 
Indian rhino 
Reports s ta te  a 40 t o  50 day cycle, the oestrus l as t i ng  24 hours. 

copulation 
Black rh ino 
copulation w i l l  l a s t  20 t o  45 minutes w i th  mul t ip le  ejaculat ions. 
~ a t i n g  w i l l  l a s t  1 day. 

White rh ino 
copulation w i l l  l a s t  30 minutes o r  longer, and w i l l  occur several 
times a t  peak of oestrus. The male may remain mounted 19 minutes 
or much longer. 
Greater one-horned rh ino  
copulation averages between 60 and 80 minutes. 

pre-copul a t i  on 
Males i n  c a p t i v i t y  may show in te res t  i n  females outside o f  peak 
of oestrus. Greatest i n t e r e s t  i s  seen a t  peak o f  oestrus. Males 
frequently exhi b i t  the f o l  lowing behav iour a t  peak o f  ocotrus: 
- erect ion, gen i ta l  inspection and flehmen response, head 

rest ing,  chasing, mounting, copulat ion, f a i l i n g  copulat ion at-  
tempts. 

Females w i l l  f requent ly  show vulva changes and exh ib i t  behaviour 
patterns such as: 
- pos i t i ve  male s o l i c i t a t i o n ,  
- presentation o f  hindquarters, 
- aggression toward the male, 
- running from the  male, 
- ignoring the male, 
- copulation as wel l  as refusing t o  copulate. 
Vulva changes include: 
- squ i r t ing  o f  white o r  cloudy ur ine,  
- vulva swel l ing w i th  occasional mucousal discharge p r i o r  t o  

breeding . 
Courtship 
White rh ino 
A male w i l l  approach the female w i th  e i t h e r  head down or  up w i t h  
l i t t l e  vocal izat ion.  Any vocal izat ion w i l l  express i t s e l f  i n  a 
whimper and heavy breathing sounds, the t a i l  w i l l  be curled. 

The female w i l l  f i n a l l y  t o le ra te  the  b u l l  t o  r e s t  h i s  head 
upon her back. 

Male and female should not  be separated f o r  the n i g h t  a f t e r  
courtship has begun during the day. Most copulations w i l l  take 



place a t  dusk or  dawn. 
Black rh ino 
I d e a l l y  a male w i l l  show in te res t  f o r  a female 1 t o  3 days p r i o r  
t o  oestrus. The couple may be separated f o r  the night.  Copulation 
normally occurs the next day. 
Indian rh ino 
Females i n  oestrus w i l l  show obvious changes i n  behaviour such 
as : 
- vocal izat ion,  
- frequent ur inat ion.  

It i s  recommendable t h a t  the female be paired immediately 
a f t e r  these changes occur. Copulation w i l l  occur a f t e r  several 
hours o f  chasing and f igh t ing .  The p a i r  should not  be separated 
f o r  the n i ght. 

Gestation 
White rhino: 515 t o  540 days on an average. 
Black rhino: 440 t o  460 days. 
Indian rhino: 470 t o  480 days. 

B i r t h  i n te rva l s  i n  c a p t i v i t y  
According t o  behaviour studies separation o f  an i n f a n t  from i t s  
mother should not  be executed before 1 year f o r  i t  causes st ress 
t o  both mother and ch i ld .  

For a l l  species i t  i s  recommended t h a t  the young remain w i th  
the mother a t  leas t  1 year. During t h a t  period the female should 
not be pai red w i th  a male. Exception: White rhinos i n  a herd 
s i tua t ion .  

Af ter  separation o f  mother and c h i l d ,  the female may be paired 
again and w i l l  possibly conceive. 

Recommended b i r t h  i n te rva l  i s  no less than 4 years f o r  the 
White rhino, f o r  the Black and Ind ian  rh ino 3 1/2 years. 

I n  large White rh ino groups where mother and c h i l d  are not 
separated, b i r t h  in te rva ls  w i l l  depend on the ind iv idua l  animal. 

Separating the  male and the other females i n  a group from a pre- 
gnant female 
White rh ino 
- extensive exh ib i t s  
The pregnant female seems t o  avoid the male and other fema- 
l e s  i n  the group. The male should always be separated from the 
group before the b i r t h  o f  a young. 

Separation o f  a pregnant female from other females i n  the 
group depends on: 
- mode o f  behaviour o f  the female mates toward the pregnant 

female. 
- size o f  enclosure. 
With a r i s i ng  problems, the pregnant female should be separated. 
- standard zoo procedures 
Females w i l l  be separated from the group f o r  various reasons such 
as : 
- evidence o f  pregnancy, 
- 1 month p r i o r  t o  b i r t h  g iv ing,  
- 1 t.0 7 weeks o r i o r  t o  the dav o f  o a r t u r i t i o n ,  

- the udders are f i l l e d .  
The decision W i l l be made i n  accordance wi th the conduct of the 
pregnant female toward the res t  o f  the group. 
 lack rh ino 
~f animals are held j o i n t l y  recommendation i s  t h a t  the male i s  
separated from the group several months p r i o r  t o  the b i r t h  of a 
young. 
Indian rh ino 
The pregnant female should always be separated. 

DELIVERY 
~ i l  species 
Delivery i s  o f  short  duration: 
- labour about 40 minutes, 
- p a r t u r i t i o n  about 10 t o  20 minutes, standing up o r  l y i n g  

down. 
On a normal scale, de l ivery  w i l l  occur i n  the evening o r  a t  

night. The female should not  be in te r fe red with. For observation 
a video camera should be ready t o  hand without d is tu rb ing  the 
mother t o  be. For the i n f a n t  t o  be able t o  stand up i t  i s  neces- 
sary t o  prepare a none-slippery f l o o r  surface. 

The placenta w i l l  be discharged r i g h t  a f t e r  b i r t h  g iv ing  and 
i n  many cases be ingested by the mother. 

In fan ts  
F i r s t  standing up w i l l  commonly be seen a f t e r  15 minutes. It may, 
however, take 1 t o  2 hours. 

Nursing 
- i n  c a p t i v i t y  
Suckling w i l l  be done e i t h e r  standing up o r  l y i n g  down on the  
side. The l a t t e r  may r e s u l t  i n  the i n f a n t ' s  f a l l i n g  asleep. 
F i r s t  nursing has been seen w i th in  less  than 1 hour or w i t h i n  24 
hours a f t e r  b i r t h .  

Rearing methods 
- hand or parental 
Hand rear ing w i l l  become necessary i f :  - the young i s  re jected by the mother, 
- medical problems e x i s t  o f  the mother o r  the i n fan t ,  
- the i n f a n t  f a i l s  t o  nurse. 

Hand rear ing  an i n f a n t  must be considered very care fu l l y .  The 
i n fan t  should always remain w i th  the mother and ( i f  need be) ,be 
add i t iona l ly  b o t t l e  fed, unless the female shows aggression 
toward the young or  medical problems. 

Hand rear ing 
Hand rear ing o f  rhinos i s  executed i n  accordance w i th  the known 
procedures f o r  other species. 

Hygiene i s  an absolute must i n  order t o  avoid contanlination o f  
the m i l k ,  a lso  intensive care by one o r  more keepers ( H A G E N B E C K ,  
1966, 1969) .  

The appl ied m i l k  preparat ion should simulate the na tu ra l  
mother milk. Skimmed. pasteurized or  homogenized m i l k  (3.2% f a t ,  



3,3% prote in,  and 4 , 7 %  lactose) i s  wel l  su i ted (KREAG, 1966; HA- 
GEHBECK,  1966, 1969; W A L L A C H ,  1969). 

Supplementation o f  vitamins and minerals i s  recommendable. 
I f  possible, colostrum should be given w i th in  24 hours a f t e r  
b i r t h .  Al ternat ive1 y rhinoceros serum may be given. For hygie- 
n i c  reasons and t o  avoid hasty dr ink ing the young should 
rather be b o t t l e  fed than w i th  a bucket. I n  the beginning d a i l y  
ra t ions  are l t o  2 l, l a t e r  up t o  20 1 per day, port ioned i n t o  8 
t o  10 meals. POSCEHANN (1983) reports o f  add-feeding so l i ds  such 
as gruel made o f  r i ce ,  Indian corn, and r o l l e d  oats between the 
5th and 7th week, gradually adding crispbread, banana, carrots 
and f r u i t .  

REPRODUCTION BY ARTIFICIAL MEANS 
Any method o f  a r t i f i c i a l  insemination has yet t o  be s c i e n t i f i -  
c a l l y  proven and cannot be recommended. Research i s  being conduc- 
ted  on methods f o r  semen co l lec t ion ,  cryopreservation, a r t i f i c i a l  
insemination and embryo t ransfer .  

Current methods 
Determination o f  ovar ia l  cyc le and pregnancy 
For determination o f  the ovar ia l  cyc le o r  pregnancy cur ren t ly  
faeces and/or u r ine  hormone analysis are car r ied  out. 

Dr. S C H W A R ~ E N B E R G E R  o f  the Un ivers i ty  o f  Vienna, Department o f  
Biochemistry, has developed a method f o r  faecal analysis. 

Ur ina lys is  was established by Prof.  HODGES of  Deutsches Prima- 
tenzentrum G6ttingen. 

NUTRITION 
A l l  required essent ia l  nu t r ien ts  should be provided by feeding 
good qual i t y  forage, f o r  balancing energy, prote in,  mineral, and 
vitamin requirements concentrate feed should be added. 

Nutr ients 

ESSENTIAL NUTRITIONAL REQUIREMENTS FOR ALL RHINOS 
Nutr ients 

Physiological Stage 

Growing Mature/Main Pregnancy/ 
Lactat ion 

digest. energy (Mcal/kg) 2.45-2.90 2.00 2.25-2.60 

crude pro te in  (X) 12-15 8.0 10-13 

=a ( X )  0.6 0.3 0.4 

,a ( X )  0.3 0.2 0.3 

4s (9) 0.1 0.1 0.1 

K ( X )  0.3 0.3 0.4 

ESSENTIAL NUTRITIONAL REQUIREMENTS FOR ALL RHINOS (continued) 
Nutr ients 

Physiological Stage 

Growing ~ature /Main  Pregnancy/ 
Lactat ion 

vitamin D (IU/kg DM) 800 300 600 

vitamin E (IU/kg DM) 80 5 0 80 

~ n a l y s i s  (example): 
crude p ro te in  no less than 12.00% 
crude f a t  no less than 2.25% - 
r r ~ ~ d e  f i b r e  no more than 23.00% -. --- 
ashes no more than 11.50% 
added materials no more than 2.00% 

FOOD STUFF 
- bulk forage grass 

hay 
f resh leaves or  twigs 
f resh a l f a l f a  over hay 

White rhinos are grazers and should i n  summer be of fered grass 
and hay, i n  winter hay ad l ib i tum.  

Black and Indian rhinos are browsers and should be o f fe red 
bulk forage ad l ibitum: 
i n  sumner - grass and hay 50% 
- a l f a l f a ,  f resh 20% 
- f resh green s t u f f  30% 
i n  winter  
- hay 7 0% 
- a l f a l f a  hay 20% 
- dried/frozen green s t u f f  10% 

BROWSING 
Browsing i s  very important f o r  the heal th and d ie tary  demands of 
an animal and contr ibutes t o  i t s  overa l l  we l l  being. 

Preferred fodder p lan ts  are (note: oak should not be fed) :  
Si lvermaple (Acer sacchariunum) , White poplar (Popu lus a 7ba) , 
Sugar maple ( Acer saccharurn), Black locust  (Robinia pseudoaca- 
c i a ) ,  Alder ( A ~ ~ u s  sp.), Willow ( S a l i x ) ,  Hackberry ( C e l t i s  occ i -  
denta l i s ) .  Fragrant Honeysuckle (Viburnum sp.), American beech 

- Concentrates 
p e l l e t s  
a l f a l f a  p e l l e t s  
f r u i t  



vegetables 
Pe l le ts  should not  exceed 1/3 o f  the  d a i l y  t o t a l  intake o f  

energy rat ions. 
A l l  avai lable food s t u f f  should be examined wi th regard t o  

t h e i r  components. 
I f  pe l l e t s  o f  balanced d ie tary  requirement are not avai lable 

the fo l lowing should be added t o  the d i e t  on a regular basis: 
Vitamins and minerals see veter inary care. 

F r u i t  and vegetables 
White rh ino 
[For White rhinos a l f a l f a  p e l l e t s  are not  recommendable.] 
Only i n  winter: 
- apples, pears and carrots 1-2 kg/animal and day. 
Black/Indian rh ino  
[For Black/Indian rhinos a l f a l f a  p e l l e t s  should not exceed 20% o f  
the t o t a l  p e l l e t  intake.] 
Throughout the year: 
- apples, pears and carrots 4-5 kg/animal and day. 

DEFICIENCIES/INTOXICATION 
Problem causing d i e t s  
Cabbage, kale onion, and red maple should be avoided. An extre- 
mely high qua l i t y  a l f a l f a  forage d i e t  may lead t o  mineral imba- 
lances, c o l i c  and diarrhoea. 

SUPPLEMENTATION .I 
Lick ing sa l t ,  w i th  or without minerals added, should he a t  dispo- 
sal  a t  a l l  times. 

Vitamins: see veterinary care. 
Tests for  mineral content i n  the forage should rou t i ne l y  be 

car r ied  out t o  gain data fo r  balanced d ie tary  demands. 

Feeding 
- Location 
The existence o f  sand impaction i s  documented, i t i s  there- 
f o r e  recommended t h a t  the feed be o f fe red on concrete f l o o r s ,  
from a feeding trough, however, not on d i r t  f loors .  

i' 
- Mode ; 
I n  general feeding should take place i n  groups, provided each l 
indiv idual  has i t s  own feeding place. I f  possible, rh inos should ? 
be trained t o  take b i t s  from the keeper f o r  supplementation and 
medication t o  be eas i l y  contro l led.  

TRANSPORTATION 
Crating 
See veterinary care f o r  capture, health, and immobilization. 

For t ransportat ion the animals should be crated, although loa- 
ding them onto t r a i l e r s  has worked out. The animal's ove ra l l  con- 
d i t i o n  should be c losely monitored when transported i n  a t r a i l e r .  

Crates 
Crates are normally made o f  wood re inforced by steel .  The c r a t e ' s  
s ize should be designed i n  accordance w i th  the animal's volume; l 

it should always extend the s ize o f  the animal by 1 m i n  width 
and length when lay ing on i t s  sternum. Narrow bars i n  f r o n t  help 
prevent eye and face i n ju r i es .  To avoid breaking o f  horns or  
fac ia l  i n j u r i e s  the bars should be angled away from the animal, 
sharp edges should be payed a t ten t ion  to.  

Crate t r a i n i n g  i s  recommended and requires about 2 t o  6 weeks. 
F i r s t  step w i l l  be t o  introduce the c ra te  as a none-interactive 
part o f  the environment, which i s  fol lowed by p lac ing food stuff  
in to  the crate.  For t ra in ing  the crate can be placed between the 
indoor and outdoor enclosure. This way the animal w i l l  get accu- 
.tamed t o  passing through. 

Forced c ra t i ng  should not be pract iced. 
Sedation before shipping i s  recommendable (see veter inary 

care 1. 

V E T E R I N A R Y  C A R E  
HEALTH 
sedation and immobil izat ion 
sedation o r  immobilization o f  rhinos i s  considered t o  pose no 
problem. 

sedation 
su f f i c i en t  sedation f o r  t ransportat ion o r  f o r  tak ing  blood sam- 
ples can be reached by applying: 
a) intramuscular Xylazine/Ketamine a t  a dose o f  0.3-0,6 

mg/kg EW each. 
b) per os Acepromazine (VetranquilR, Albrecht) o r 

Diazepam (ValiumR, La Roche) a t  a dose o f  0 . 5 -  1 , O  
mg/kg BW. 

As an ant idote f o r  Xylazin 
Yohimbine, appl ied int raveniously o r  intramuscular a t  
a dose o f  0,l-0,2 mg/kg EW, i s  we l l - t r ied .  

Imnobi l izat ion 
Imnobilon (Large Animal ImmobilonR, C-Vet. Ltd.) 

i s  e i t h e r  used alone a t  a dose o f  1,2-1,6 m1 (2,7-3,6 mg 
Etorphine)/adult  ind iv idua l  o r  i n  combination w i th  
Xylazine/Ketamine a t  a dose o f  30-50 mg each. 
I f  repeated immobilized o r  the animal i s  ag i ta ted  the dose 
may need t o  be increased. 
To prevent an animal from ge t t i ng  caught i n  an acute angled 

corner, between bars, o r  feeding troughs, i t  i s  t o  be observed 
closely dur ing the immobil iz ing phase. 

Before c ra t i ng  the  animal should be observed f o r  renarcot is-  
ing symptoms f o r  24 hours. 

PARASITES 
Parasites only p lay a major r o l e  i n  newly captured animals and i n  
animals kept on grass land i n  t r o p i c a l  c l i m a t i c  zones. 
With the modern broad range anthelmint ics f o r  horses a lso rh inos  
can be t rea ted (according t o  body weight) successful ly and 
without problem. 

I f  an animal i s  newly a r r i ved  from an area o f  t r op i ca l  c l imate  



screening should include blood exams f o r  haemic parasites, trypa- 
nosomes, t h e i l e r i a s i s  and leishmaniasis. 

Skin lesions i n  w i l d  caught Black rhinos should be biopsied 
and examined f o r  Stephanof i l a r i a  d innik i. 

Comnonly observed parasites 
1 Protozoa 

a) blood born parasites 
Trypanosoma, Babes ia ,  Thei l e r i a  
are wide-spread i n  rhinos i n  Afr ica;  they are o f  no 
relevancy i n  zoos. 

Treatment has been t r i e d  wi th Diminazenaceturat (BerenilR, 
Hoechst) a t  a dose o f  2-5 mg/kg BW. 

b) gastro- intest inal  parasites 
Coccidiosis, Balantidium c o l i  and Trichomoniasis 
occasionally cause diarrhoea especia l ly  i n  young rhinos. 

Successful treatment has been executed w i th  Amprolium 
(AmprolvetR, MSD-Agvet) respect ively w i th  Jodochlor 
hydroxyquin. 

2 Cestodes 
Indian and Afr ican rhinos, newly ar r ived from the w i l d ,  
f o r  years may show i n  the faeces prog lo t t ides  from Anoploce- 
phala sp. and A.  gigantea. 
Animals weakened by other i l lnesses sometimes show massive 
infestat ion.  

Treatment: Recently, successful treatment has been executed 
wi th 0,5-1 mg/kg BW Praziquantel. 

3 Nematodes 
A large number o f  gastro- intest inal  nematodes has been 
seen i n  a l l  rh ino species such as Strongyloides sp., 
K i  l u  luma sp. , Qui ?on i a  sp. , Drasche i a  sp. , Probstmayr i n  sp. , 
Oxyuris karamoja, Habronema kha l i 7 i ,  Parabronoma r h  inocero- 
t is, Grammocepha lus intermedius and Gr .  c lathrotus. 

Treatment: With the appl icat ion o f  modern broad range anthel- 
mint ics such as Thiabendazole, Fenbendazole, Mebendazole, 
Pyranthel Tar t ra te  and Ivermectin, parasites are kept wel l  
under contro l  (doses t o  be based on those f o r  horses). 

4 Arthropodes 
White and Black rhinos are o f ten  c a r r i e r  o f  larvae o f  the 
warble-f l y  Gyrost igma pavesi i, whi l e  G. conjugens on1 y 
occurs i n  Black rhino. 
Also, Gastrophi lus larvae are o f ten  found i n  rhinos newly 
ar r ived from the wi ld.  These larvae c l i n g  t o  the gas t r i c  wal l  
and are excreted w i th  the faeces. Severe i n fes ta t i on  can 
cause inflammations. For some time f l i e s  s t i l l  may hatch from 
larvae i n  imported rhinos when kept i n  wel l  heated enclos- 
ures. 

Trant.rnPnt w i t . h  Tvnrmnctin ner os w i l l  e l iminate the larvae. 

MAJOR DIsEASES/TREATMENT 

A study of diseases i n  rhinos and t h e i r  treatment 
has been pub1 ished by G ~ L T E N B O T H  ( 1995). A medical bib1 iography 
for has been published by M I L L E R  (19921, and a l i t e r a t u r e  

of diseases i n  rhinos by KnLou (1990). 

I ~ ~ ~ ~ ~ A T I O N S  (TYPE AND SCHEDULE) 
For a l l  rh ino species vaccination against tetanus may be neces- 
sary. ~n endemic areas it i s  recommended t h a t  rhinos be vaccina- 
ted for c l o s t r i d i a l  diseases. 

For a l l  rhinos vaccination i s  recommended against elephant-pox 
w i t h  the.Modified Vaccinia-Virus Ankara (MVA). 
The vacclne must be applied fo r  w i th  the veter inary o f f i c i a l s ,  
end, a f t e r  authorizat ion, can be obtained from: 
- I n s t i t u t  f u r  Medizinische Mikrobiologie, Infekt ions-  und 

seuchenmedizin der Un ivers i ta t  Miinchen, VeterinarstraDe 
13, D-80539 Munchen (Germany). 

Whether i n  fu tu re  a l l  captive rhinos should be vaccinated 
l e ~ t o s ~ i r o s i s  i s  s t i l l  controvers ia l  ( r e  bac ter ia l  in fec-  

t ions). 

BACTERIAL INFECTIONS 
~ u l t i - b a c t e r i a l  in fec t ions  can be hazardous t o  a l l  rh ino species. 
They are caused mainly by traumatic i n j u r i es ,  a f f ec t i on  o f  the 
lungs and the gastro- intest inal  t r a c t  and o f ten  lead t o  general 
septicaemia t h a t  prove f a t a l .  

Successful treatment i s  dependent upon the p o s s i b i l i t y  t o  
apply high doses o f  the appropriate an t i b io t i cs .  

It must be stressed t h a t  tuberculosis i s  dangerous t o  a ' l l  
rhino species. 

Like i n  other zoo animals, intracutanous tubercu l in iza t ion  i s  
best set  on the upper eyel id.  Set behind the  ear o r  on the  t a i l  
i t  i s  o f  l i t t l e  evidence und must be done i n  support o f  an ELI- 
SA-test o r  the d i r e c t  demonstration o f  the infect ious agent. 

Very ra re l y  treatment i s  indicated and seldom shows sa t is fac-  
tory resul ts .  

Sa lmonel7a-infections can successful l y be t rea ted w i th  Enro- 
f loxazin (Baytr i lR,  Bayer). 

Leptospirosis i s  discussed as one o f  many causative fac to rs  
f o r  heemolytic anaemia. 

I n  the USA a number o f  Black rh inos has been vaccinated w i th  a 
vaccine o f  6 d i f f e r e n t  serovar (Leptoferm-6). 

VIRUS DISEASES 
With the outbreak o f  elephant-pox i n  captive elephant herds a lso 
Black and White rhinos become infected,  i n  cases showing acute 
systemic disturbances ( r e  inocu la t ions) .  

I n  cases o f  u l ce ra t i ve  dermati t ides and pox- l ike sk in  diseases 
the presence o f  a Herpesv i rus in fec t ion  should always be taken 
i n to  consideration. 

WCOSIS 
Aside from dermatomycosis, espec ia l l y  seen i n  the  Black rh ino,  
also pulmonary mycosis may be seen, caused by Aspergi l lus- and 



:or- infect ions. 
I n  the USA some rhinos suspectedly only developed mycosis 

.er treatment w i th  cor t icostero ids.  

FMOLYTIC ANAEMIA 
i haemolytic anaemia syndrome a t  t h i s  stage i s  only seen i n  
~ t i v e  Black rhinos. 
Cardinal symptoms: red ur ine  because o f  haemoglobinuria, ery- 
'ocyt ic  count reduced t o  below 1 m i l l i on .  
Observations are: s l i g h t  red gradations o f  the ur ine  without 

~ptoms o f  disease, massive excret ion o f  bloody ur ine  w i th  f a s t  
leneration and exitus. 
Currently discussed are multicausal f ac to rs  such as leptospi- 

; is- in fect ion,  vitamin-E-deficiency, previous damage o f  the 
;est inal mucosa through entero-pathogenic viruses and erythro- 
l i a  o f  ATP (Adenosintriphosphat) and the  enzyme catalase. 

)phy l a x i s  
3 t o  metabolism o f  Black rh ino red blood c e l l s  and t h e i r  predi- 
: t ion t o  haemolysis as wel l  as t o  the lack o f  spec i f i c  informa- 
In f o r  the other species, i t  i s  recommended tha t  treatment i s  
>ided wi th haemolytic capab i l i t i es  i n  a l l  species. Some o f  
?se are ant imalar ia ls ,  sulfonamides, sulfones, n i t rofurans,  
: t an i l i d ,  chloramphenicol, some vitamin K analogs, fava beans, 
j a number o f  chemical compounds inc luding wood preservations, 
~ e c i a l l y  creosote, rodent contro l  poisons o r  other pest ic ides 
j household cleaners, containing naphthalene. 

A possible l ink  has been establ ished between the use o f  aspi- 
1, phenacetin, aminopyrine, acetaminophen, probenecid, dimerca- 
21, p-aminsal icy lc l ic  acid, L-DOPA and haemolysis. These com- 
~ n d s  should therefore be avoided! 

Stress (moving, t ransportat ion,  noise p o l l u t i o n  e tc . )  should 
avoided. The year round vitamin-E-preparations (see vitamin 

Ficiencies) should be added t o  the d ie t .  
satment: With the onset o f  symptoms f o r  therapeutic measures 
h igh doses o f  vi tamins such as E and selenium, and pen ic i l -  
l in/streptomycin, anabolics and phosphorus preparations should 
be given, a lso g lucocort ico ids f o r  a sho r t  duration. Also, 
blood subst i tutes or  blood from other Black rhinos may be 
transfused. 

SEASES OF THE LOCOHOTOR SYSTEM AND THE SKIN 
der indiv iduals may su f fe r  from degenerative a r t h r i t i s .  I n  a l l  
rh ino species p a r a l y t i c  symptoms are seen, s im i l a r  t o  l a m i n i t i s  
the horse. 
Therapeutic measures: Denial o f  concentrate feed and applica- 

on o f  d iu re t i cs ,  an t i b io t i cs ,  and analget ics w i l l  have a favou- 
b le  e f fec t .  
Skin lesions must be t reated i n  an ea r l y  stage t o  avoid secon- 

r y  in fec t ions  o r  subcutanious spreading. 
Weeping eczema i n  the creases o f  the s k i n  between the knee and 

e abdomen are mainly seen i n  Indian rh inos during the summer 
nths. 

c o n + ; \ -  rhinnc tnnd t.n wear out  t h e i r  horn ( f ray ing  and groov- 

ing w i l l  occur) on concrete f i x tu res ,  rocks, and emerging bo l t s ,  
not seldom resu l t i ng  i n  the populat ion o f  pu t re fac t ive  bacter ia 
and dermatomy i asis. 

Therapy: Ant i -bacter ia l  sprays, wood t a r  o r  p a r t i a l  dehorning. 
Horns only p a r t l y  damaged fo r  prophylact ic reasons should be - 

The tender and often bleeding stump i s  t reated w i th  therapeu- 
t i c  powders and sprays. The horn w i l l  grow back without problem. 

Keeping rhinos on contaminated f l o o r s  or  hay may r e s u l t  i n  the 
population of putrefact ive bacter ia and secondary in fec t ions  o f  
the soles and between the toes. 

Many ind iv idua ls  wi th excessively long toena i ls  and horn pro- 
l i fe ra t ions  between the toes must undergo orthopaedic treatment. 
 specially i n  Indian rhinos deep transvers tears i n  the soles are 
seen behind the toes. 

Treatment - often f o r  Years: cu t t i ng  o f  nai 1s. removal o f  the 
(often) necro t ic  horn masses, if possible, compression bandages. 

VITAMIN DEFICIENCIES 
vitamin A def iciency i s  believed t o  cause sk in  and eye diseases 
and disturbances o f  the d igest ive system. 

Already on ten ta t i ve  diagnosis high doses o f  vi tamin A should 
be applied intramuscular. 

Vitamin E: I n  recent years extreme low blood leve ls  o f  vi tamin 
E has been seen i n  Black rhinos. This deficiency now i s  made 
responsible f o r  the development o f  an overa l l  weak resistance and 
haemolytic anaemia i n  indiv iduals.  

Research has shown, t h a t  the vi tamin E (e i t he r  f a t  o r  water 
soluble) l eve l  i n  the blood cannot be ra ised w i th  commor~ly used 
concentrate feed (pe l l e t s ) ,  even i f  given i n  high doses. 

However, i t i s  said, t h a t  the water soluble TPGS (EL-Vite-Pel- 
le ts ,  Emsicon) w i l l  ra ise  the vi tamin E blood leve l  s u f f i c i e n t l y .  

Recommendation - f o r  a l l  rh ino species: 
2 mg/kg BW d a i l y  a-tocopherol (Rovimix-E-50, Hoffman-La Roche). 

Throughout the summer: f resh grass, a l f a l f a ,  leaves and twigs,  
adding EL-Vite-Pellets during the winter  months. 

I n  winter  UV-therapy should be conducted d a i l y  f o r  l hour 
especial ly f o r  young indiv iduals.  

POST-MORTEM PROTOCOLS 
A deta i led post-mortem protocol  should be supplied. A copy o f  
which should be sent t o  the In ternat iona l  Studbook Keepers: Dr. 
REINI~ARD GCJLTENB~TU (Diceros bocornis) and D r .  A N D R ~ A S  O C H ~  

(Ceratotherium simum), Hardenbergplatz 8 ,  D-10787 B e r l i n  (Ger- 
many ) . 

It i s  recommended tha t  a t  a minimum, t.issues from l i v e r ,  k id -  
ney, f a t ,  ske le ta l  muscle, heart  and spleen be co l lec ted  and f ro-  
zen f o r  f u t u r e  use and also samples should be f i x e d  i n  formal in-  
sal ine f o r  histopathology. 

Whenever possible, blood should be co l lec ted  f o r  haemic para- 
s i t es  and v i tamin E analysis, v i tamin A and v i tamin C l eve l s  and 
for determination o f  t i t r e s  from herpesvirus, poxvirus, leptos- 
Pl ra species, and others. 
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