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l 'liis rn .~~lua l  rel>rcsrrlts more tlln~i 4 !'cilrs o f  ~~csc;uch, ~ > l a n n i ~ ~ ~  : ~ n d  I>rocl~~i.tion At t11r 
A I I I C . I  I (  ,111  Z o o  ; I I I C I  / \ ~ I ~ I ; I I . ~ ~ I I I I  Assoc.i:t~io~~ ( A Z A )  N ; I I ~ I ) I I ; I ~  L ' O I I I ~ ~ I X - I I ~ C  i l l  S c l ) t [ , ~ ~ ~ I ) c ~ .  1092, 
thc !\%A I<llino ' l ; ~ s o n o n ~ i t  Atlvisosy ( ; ~ I ) L I ~  (TA(;) orga~iizctl ;I rliinocrros I lust) ;~~~tlry 
comnilttcc (AI. I ; )~II  .tkcr. chai;) to  produce ;I liusbar~tlr!. rnan~l;~l  for all rhino sl~ecies i r ~  c;111- 
ti\,it\ i l l  North Arncr-ica. 111 .luly 1993, ;In initial mrcting \v:~s Iwld at t l ~ c  \'Vhite Onl; 

c o ~ i i ~ ~ ~ i ~ t ( . c  met 101 .I sc,cr>nd \ t o ~ l , s I ~ o ~ )  ;I[  W h i t e  0 ; t k  to rc\.ietv t l : l t :~  on  r l i c .  tvl~itr rhino :11li1 
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~ I i i r ~ ~ ~ c c ~ o s  specrrs, \!cl1 cst.iIil~s\~ctl i l l  c:~l)~i\*il!f irr Nor.t\i t i ~ i ~ e r i c ; ~ ,  is the ti)crls of this m:ll1- 
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.~gc~l icn t  c o ~ ~ c c r - r ~ s  sl)cc~tic to the snr:rll Nortlr A m c r i c ; ~ ~ ~  c;~l)tive ~ , o l j u l a t i o ~ ~  c ) f~Sur~l ;~ t r :~~i  r l ~ i -  
nos .lrc g ~ \  cn in ~\l>l>uidi\: I .  

\ ~ \ ~ l ~ i l c  I I I ~ I C ~ I  L ~ : I ~ , I  I I , I \ , C ,  11cr11 t o ~ ~ ~ ~ ) i l c d  l i )~ ,  111is I ~ ~ ; I I I I I ; I ~ ,  I I I : I I I ~  110lcs i l l  o t ~ r  ~ i~~o!~~lec lgc  ~ I S I :  
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n i : ~ n . l g c ~ ~ i c ~ i t  of ~ I I I I I I ) S  in C A ~ > I I V I ~ ) :  Th i s  nl:~nnal prcse~its ~ - c c ~ > ~ i i ~ ~ i ~ ~ l t l e ( l  g~~it lc l ines  for the 
S ~ I C ~ C ' S S I I I I  I I ~ . I I I I I ( . I I . I I I C ( .  01 1111110s i l l  c:~jltivily g i \ v : ~ ~  I l l ( '  scic~~tilic.  ( I ; I I ; I  C . I I I .~CI I I I ! '  :~\~:lil:~l>lc. 
V\'itl~ Icsl>cx~ to ~sl11l11t clc.siR~1. g ~ ~ i t l c l i ~ ~ r s  : ~ r c  gi\.c.~~ 1;)r t l ~ c  ~ . e ~ ~ ~ ) t ~ : l t i o n  o l ' c x i s t i ~ ~ g  c:ll)tivc 
rhino t . r c ~ l ~ r ~ e s  01 the. ionstrrlctloll oI'~ret\- cshil>its. *l'licsc guidrlirlcs rcl3rcscllt currcnt opti- 
n i .~ l  r c c o n l ~ n e n d a t ~ ~ > ~ ~ s  tor p,irtlc ~ ~ i i ~ t i o n  in tlic A%i\'s Slwcies Srlr\~i\7nl Plans ( S S P S ) ~  : ~ ~ l t l  in 
no 1 j - a ~  ~c t lcc t  U.S. I )cl).irtnicn~ of' Agricrlltt~rc (LJSLIA) 1ninimr1111 st:lnclartls. hl t l lor~gh 11cc- 

hrr t l ~ c  c s h ~ b ~ t i o n  of r h i ~ i o  speclcs. 
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I'lw ~ ~ I I ~ O I S  \vot~ltl 1 1 1 , ~  [ I >  ,I( k ~ ~ o \ ~ ~ I c d g c  s rvr r ;~ l  pcoplc ;111cl ~ ~ ~ ; I I ~ ~ ~ . : I I ~ I ) I I s  f i l l -  111rir co~itr i l i t~ - 
I I O I I S  10 1111s I I I : I I ~ ~ I . I ~ :  1 1 1 ~ .  I I I I C ' I I I : I I I O I I ; I ~  I < l l i ~ ~ o  I :oe~~~tl:l~io~l ;IS \vcII ;IS 1101) 1<(:~*1.(' ; 111 (1  t l 1 ( *  /\%!l 
l < I ~ i ~ ~ o ' l ' , ~ s o ~ ~ ~ > ~ i ~ i c  , A c l \  ISOC! C ~ I O ~ I , )  ti)s fc111cIi11~ ~ I I C I  rcso~~rc.c s ~ ~ ~ ) ~ > o r ~ ; ' l ' o ~ n  l:oosc fir!- liis ~ i r v -  
less colrl~nitlnent t o  1111nocc11)s cc,~ise~-vatio~i; John I . r~k:~s and the \mVhitc Oak Conserva t io~~ 
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C O I I S ~ I ~ I ~  ~ i w  C O I I I I I I ~ I I ~ S  011 r.11 lirr dt.;l!is of' this ~ I I ) ( . ~ I I ~ ~ C T I ~ ;  ( ; ~ C I ; I  Rilcl\lillnn a ~ ~ t l  111c 
linos\.ill(~ Zoo  C'oclsc.~ 1 ,ition IZrsc;~rcli I )cll;wt llierlt 1i11. o~.g:~nizing ~ l r c  firs1 Ilusl);~r~d~-\- rvork- 
shop: ,111 cli.ipter n~~t l io rs  and liusl>;~ndr\- \vorkshop 13;~rticil~a~lts for their cxl>crtise and con- 
t~ihut ions;  Alnrpir t\dki~is to1 tlle m;lnr~:il design; Olr~lsted-l(ir.1~ I';ll>c~ Co~nl>an!. For t l ~ e  
(IOII : I I IOII  01 I> , I I ICI  I I S U I  to 1i l . i111 t11is I I I ; I I ~ I I ; I I ;  ; I I I ( I  I - I I I ; I I I \ ~ ~  tlle l:ort \,\101.tli 7,oo li)r t l t : ( l i ( . ;~~i~~g  
st,~rf '  ~ I I I I C ,  , L I I C ~  I C ~ O L I I  ccs to t11c ~ I ) I I I ~ ) ~ ~ , I ~ I I I I  01' this i1111>ort:111t proi[,t,t. 
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.l 111<11 I I I I S I O I O  \ N I )  OVI  11~11 I\ 0 1  I < I I I N O S  
I'll1 I . I I IIII \  I<hlrloc to t~( l .~ ( .  I I , I ,  11.1~1 I R l o ~ i o ~ ~ q  hlstor\ S I I I ~ ~  the  tirst rhir~ocrrc~s alil)e;~rctl 

, I ~ I O I I I  50 1111llion c.11 s ,lgo, the rhino i . ln~ll ,  11.1s enio\ ctl . I I ) U I I ~ I . I I I ~  r :ancl clivcrsit!; n:ith rnnrl! 
drt I e ~ c l ~ t  sprcies t11.1t .~ssrlrnetl ,I xvidc \.,l1 let), of fi~rlns ;lnd occ~~l ) ied  a hro;ld r:lnge of 11icIlcs 

ottcn ;rssociated \vitll otI1er lunds of ;unir11:11s today. So111c cxtillct rhinos I I : I ~  1101-11s; ot11c.l.s 

ditl n o t .  Sorne rhinos :~lqit.:~~.ed and acted like horses, o[llcls lilte hip1x)s, so~l lc  like tapirs, :I{ 

le.1st one lrke L~ srn.111 cle1lh.~nt. arld selc.1.11 cler1 like gi1.1fIcs Indeed, the I n r ~ r s t  land rr~;uil - 

n1.11 t11.1t et c r  li\-ed \\.IS .I rhino. 
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1 . 1 t 1 1 c . 1  I ~ I : I I I  ollellsiv(.. I<Ilil~os ~ c I ~ c I . I I I \ .  11111.lhit S:I \ . I I III ; I~IS,  S I I I ~ I I ) L > ~  ~.cgiolls :11ic1 fbresls i l l  

t ~ l  I s i ~ l i t r o ~ c ~ l  I I .  RI(~rco\cr ,  the\. are 11s11.1llv I-estrirtccl t o  :lrc:ls in which :l 

freclr~cr~t ttili to \v.\ter 01 rnud holc.; is ~ ~ o s s i l ~ l e .  hlut l  \c.~llo\\ing is esl)cci;llly t.ffrrtivr in  
~ c c ( . I c l . ~ t l t l g  I I C J ~  Iocc. .IS IIIIIC! tnkcs rnorc r l l .u~  .In h o r l r  t o  d r j  , ~ n d  ; ~ b s o ~ - l ~ s  Ilocl!. heat in t11c 

I ~ I O L C S S .  l thick ~ O . I I I I I ~  ot  lnud :LI~I) ticll~s plotcct ag,llnst rr~sc.c.ts . ~ n d  ~):ll.:lsitcs ;lnd kccll skin 
slllyilr 

( ; ~ I I ~ I , I I I \  ~ ~ i t . . ~ k l r ~ ~ .  I I I I I I O ,  I ~ ( ~ L I I ~ C  I . I I ~ ! ~  1l1cli\i~li1.11 . I I ~ , . I S  I I C ~ . I L I S C  of' tllvir S ~ Z C  :IIICI d;lil!. 

I I ~ I ~ I I I I O I I , I ~  I ~ C ~ I I I I C I I I C I I ~ ,  j\lo,t .lrc I.IIII\ tc111tor1.1I. (Ictr11~1111g tlleir I I O I I I ~  I - . I I I ~ ~ S  t o  C I I S I I I ~  

,~ t l cc~u ,~rc  food JI ICI  I I I I I ~ I I I I . ~ ~  reproduc tl\c conlpctitiol~. I'cr~itories arc 111ost often mar-krd 
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\\!it 11 I I ~ ~ I I C '  or ( I I I I I ~ .  :IS ~ s l r i ~ l o  \'isior~ is l>(  tor 11111 oI(:~ctos!' :~l)ili(ies ; I I ~  W ~ I I - I I C V C ~ I O ~ ~ C ~ I .  I"l;tkcs 
ousliin leli or1 trees uscd as rubl~illg l)osls, :IS wcll as dricd r~ lud  that tills from the skin, also 
(.;IIT!. in t l i \ , i t l~~;~l  srrnts :~nt l  11111s I I ~ I I )  esti~lllish tcr.ritori:il I ,o~~~~cl:\ries. \Ilidc vnri:~tion tlocs 
csist, l~o\\*c\tc~; :Irllr)llg lllc ~ . l i i ~ ~ o  slwcic:s wit11 reKnr.tl t o  I I I C  sizc of' iritli\.idrr;~l ranges, tllc 
tlcgrcc ol'tcr~ritorinlit);, anti sot.i:tl orgilnization. Cerrer:~l spccics dcscriptioils arc ~~rovitletl  i r k  
O\vcti-Smith, 1975; I G u g d o ~ ~ ,  1<)7Y; Estcs. 1991; I,a~r~-ic, 1982: and No\vak. 1991. 'I'he 
s[>ccit.s clescriptions hr lo~ r  arc s ~ u ~ ~ ~ n : u i e s ;  specific ecological stuctics nlny citc data that 
sliGhtl!. dificr fiorll ttlesr gcncral clcscriptiolls. \Vc)t.d-origin inforln;ltion \r:ls otitnincd fsolm 
Ii(>t.r13r (lC)0O). 

IUti710c~tv.~: f.ro111 I I I ( -  C;l.cck rhitlu, I I I ~ : L I I ~ I I ~  i ' ~ ~ o s c "  :11icI ccro.~, I I I C : I I I ~ I I ~  "11o1m" 
11?1icor7rir: li.orn the Latin loli, mcanilrg "orle" : ~ n d  iorur~s, mcal~ing " h o r ~ i '  

I~ISI~KIUIITION ,\NI) HARIT:IT 
N o r t h c r t ~  Indin, southern Nepal 
Floodplains, riverir~e grasslands 

I . I F R  I I I S ~ I . O H S  CHARACTERISTICS 
Grnzer (I>rirnaril!.; will cor~s~r lnc  sorlie hr~\~-sc) 
h.Iostl\ solitar.!.; groul,s of frriialcs and young or tcrnlml-ar groups ~~Esubndults  
I~crcm;~Ics scsuall!. mature : ~ t  5 1-0 7 yenvs nE age; nl;rlcs :I( 1 0  years 
Ccstation pcriod aplirosi~nately 15 to 16 months; interbirth illtcrv:~l of 3 years 

I (:re:~tel- one-liorncd rhino . . 
-2.000 stlrvlvlng 

i ~ ~ l n n t s ; ~ n  r h i i ~ o  

Invan rhino I m-  <l00 sur\.iving 



Rbi , ro t -~ro~:  from thc (-;reek i-hi770, mcaning "nose" ;utd ~.cros, ~neallillg "llorn" 
.ronn'/lril.rts: pro l> ;~ l> l~  retkl.rinp to the' S t ~ n d ; ~  isla~lrls i n  1ndonesi:l. (Latin -ii.r/.c indic-:I 
Ioc.alit!-.) "SI I I I~~; \ "  Illcaris "J:IKI." 

~ ) l ~ ' l ~ l t l  l \ ~ l ~ l ~ l O N  ANI)  f ~ ! \ l $ l ' l ' , ~ l '  

I ~ i d o ~ ~ c s i i ~  a ~ i ~ l  Vicr~ ln~l i  
Lo\vla11~1 tropical rnini;)rests 

S I / I  
000 to l ,-l00 l;g (2,000 I l l  z,ooo 11)) 
1 .5  to 1.7 111 ( 5  to 5 5 It) tall : ~ t  s l i o ~ ~ l t l r ~  
S ~ n g l e  I I ~ I I  n 25 c111 (10 in.) long 

i 

I-'I+YSICAL DESCRIPTION 
Gray hairless; lesser, 11ut still aplinrent, al-mor ~)lat- i~lg 

tes ;I 

I ,11:1 1 ~ I S ~ I ~ ~ I < Y  C ' I I A I < ! \ ~ I ~ I ~ ~ I I ~ I S ~ I ~ I ~ ~ ~  
* h I o s I I ! ~  :I 1)rowst.r I I I I I  S O I I I C  ~ I . : I Y ~ I I ~  

: ( - I I C ~ ~ : L I I ! ,  soIit;~ry csccpt (ill. 1110t1lcrs :i~icl ! * O ~ I I I ~  or I I I : I I ~ I I ~  1);lirs 
l : c ~ ~ ~ ; ~ l c s  scs~~;~ll!v m;ltrlrc at .?, 10 4 !.c:u.s o t : ~ g e ;  rn;~lcs ;I( 0 !rc;lrs 
(l;cstation pc~-iod approsi~nalcl!. 16 m o ~ ~ t h s :  i ~ ~ t e ~ - l > i r l h  i~ltcrval of'4 to 5 years 

Din~i.olbi?tli.c sr~)titrtrrn.ris 
llii.rrzll.l~ir~zis: horn thc Gscelt r/i,  ~nealling "~\vo": n w ,  ~ n e a n i r ~ g  "horn" allcl r.bittr/s, 
meaning "~iosc" 
stinrnti-r7rxis: referring to Surlratr~ (with thc Liltill  PII IS^.^, tncaning a loc.;dity) 

C O ~ I ~ I O N  NAI\IIIS 
Su~r~nt ran  rhinoceros 



Il:li~.) r l ~ i l i o c e r ~ ~ ~ :  r r k r s  to tlie Io~lg, shaggy hair 1;)1111r1 O I I  the S ~ I  

to t l r  o t l i ~ ~ ,  Il:~i~~lc\\  sl~cri~aq. 

. , 
i l l  contrast 

I , . l r ~ c ~  horn 25 to 79 cm (10 to 31 in.) long 

I ' l l \  SlC'Al. 111 SC'Il1I'I'lON 

Solit:~rjs \vith t l ~ c  csccl>tion of 'Ik~n:~lcs \ v i ~ h  c;~l\,cs: I I I : I ~ ~ S  solit:~t.y 
tcrtilories to 111atc 
Scsuall!. tnatilrc at 7 t o  8 !'cars of  agc (males and felnales) 
Gestation period 510 to 550 days; illterbirth interval of 3 to 4 ye 

hut l 

ars 

~,',,111t0~l?~.l ill/n r;/)l/f/?l 

(,'cr~ltot/~r7-irrm: fiorli th r  Greek rrl-trto, r l~e i~ning  "11or.11'~ aritl therizcn?. nlearling ''tirilcl heast " 
rir)ir,r~l: ti-om the (;l-cck si,~liir, mcnning "flat-noscd" 

I C 0 ~ l b l O ~  N \>I I?S  

Ali.ic;~n tzrhitc rl~iiroccros: li.orn ~ l l c  ~ \ f ~ . i k ; r a ~ ~ s  \void Jcscribing its mouth: zol#i/, . , 
incalling "widc" 
Squarc-lipped rhinoceros: laclul~g a ~ r e l ~ c n s i l c  "hook" 

I ~ V ~ R I R ~ I T I C I N  !\NI> I - ~ A I ~ I T K ~  
Sor~lllerr~ and central Africa 
L,ong- allcl sllort-gmss s:~\~nnnnhs 



Slzl: 
1,SOO I , '  2,200 l:g ( ~ I ~ O O O  1 0  5,000 1 1 ) )  
l .5 to l .8 I I I  ( 5  I O  0 ft) t;~ll ;I[ s l~o~~l( lc*r  

Larger. horn 94 to 102 c111 (.i7 to 40 in.) (rlortl~crn sr~\ ,s~~ecics) ,  
94 to 201 cm (37 t o  79 in.) ( s o ~ ~ t l ~ c ~  I I  suhspccics) 
~,;!I.~C" 1;lnd III:IIIIIIIR~ (:I~'IcI. e\elr\l;l1~ts) a l o ~ ~ ~  with tllc grr;lter ollc-honlct\ r h i ~ l o  

Diit.f.o,.c from t h r  ( ;reek c/;, rtleaning "two" ; I I I C ~  C F ~ O . ~ ,  meaning "horn" 
h i ( ,o r~~i \ :  Crn111 111~. I ~ , ; L I ~ I I  /I;, I I I ( : ; I I I ~ I I K  " t~vo" ; I I I C I  (.ortii.r, I I I ~ ; I I ~ ~ I I ~  " I I I I ~ I I "  

C ~ A I A I O N  N,\N 1:s 
/]tiic,:l~~ l > I ; \ ( ~ l ;  I ~ \ I ~ I I O C ~ C I . O S :  N,>t l ~ l ; ~ c , k  ;lt ;ill, t l ~ c *  l~l;~cl; r l ~ i l ~ o  l ~ ~ ~ o l ) ; ~ l > l y  clr~.ivc*s its I I ; I I I ~ ( ~  

Uro111 (Ilc clack~colored local soil co\tcritlg its skin fi.ol11 ~vnllowir~x. 
Pl~chcnsile-liplic.tl rhirloccro.;: 'The ilppcr lip of' the black r h i ~ l o  is acl:lpted hr. feeding 
(ioln trees arid shnlhs : l l r t l  is the tirst distillg~lislli~lg c\l;~r;~rteristic. 
l l o o l ~ ~ l i l ~ l ) c ~ l  ~ . l ~ i ~ ~ o r c r , ~ s :  ; I I S O  r r t i * r r i ~ l ~  11) 111i. ~ ~ ~ ~ c l l c ~ ~ s i l ( -  lip 

I ) l ~ - l l l l l \ l l ~ l ~ l o ~  ! \NI> I ~ : \ I I I  1':\'1' 

S r ~ h -  S;thn~-:III /\fric;~ 
l ' ropic;~l husl~l ;~nds and s;~vannalls 

S I Z E  
800 10 1,350 kg (1.750 I O  .\.OOO 111) 
1.4 to 1.7 111 (4.5 to 5.5 fr) t;dl at slrouldrr 

L,:llgcr horn 0 .5  10 1.3 111 (1  ft 8 ill. to  4 ft -4 111.) lor~g 

. . . . . . . . 

I'igrlre <. I<l .~t .k  rhili~j I,i~tcii-it..ll t l ~ . t l i l ~ ~ ~ t  i011 and c r l~lcnt c ~ ' I I I I I I  1 1tr1.11.. 
(,l I g 7 ~ :  I\', ' ~ , t t i  .S/'I~/<V/ 1 



I , I F E  I I ISI 'OR\ '  C I I A R ; \ C T I < I ~ I S ' ~ ~ C S  
a 13 ro~~vser 

h'ot as solitar!. ;IS is commonl!~ postraycd; adult fcrnalcs sliarc ovcrlappilig homc r,:ul,qes; 
~n;tlr.s trsrl:~lly solitary ancl possil~l!~ territorial 
I. 'e~l~;~lrs sesr~:~ll\ .  r r r ; ~ t ~ ~ r r  *l to 7 1-c*:irs nf';lRr; 11i;11cs : t ~  7 to 1 0  \rc;i~.s 

' ( ; c s r ; ~ ~ i o ~ r  I)rr i~) t l  ; ~ ~ ~ ~ ) r o s i ~ n : r ~ r I ? ,  15 1 0  10 I I I I I I I I ~ I S ;  i ~ l t ~ ~ . l ~ i ~ . t l r  i ~ ~ ~ r r v ; i l  01'2.5 10 4 J'V:II.S 

'I'II13 CIlIS1S FOR IllIIMOS 

In tllc ~niclcllc ol the last i-errttrry, ;tll  live rlrino species were ~vidcly distrihiltcd ancl rliost 
: ~ l > r ~ ~ ~ c l n ~ ~ t  th~.ougliout / \s i :~ ;rntl Ali-ic.;~. As o f  tlie close of  this century only al>nut 12,900 r11i- 
I of l I I S  s ~ i v  I l l .  ~ o t e  0 0  i s  I i i t  ( I  l )  I lo\vcvcr, 
more rIi;rn li:ilf these rhinos, both in the \c.iltl ;incl in captivity, iu-e ot' ;I single spccics, the 
whitc rliino, and of only one of'tlie two tlistirlct si~hspccies of this species. O f  thc otlier I;)r~r 
s l ~ ~ c i c s  co~r~l l i~rct l ,  Ibver ~ I I ; I I I  5,000 intli\,iclt~:~ls survivc. T h c  sittrntio~i is cvr~r  \\forsc I)cc:~r~sr 
s o ~ ~ i c .  ol't 111, sl)rcirs i11.1. tliviclccl into sul~sl~ccirs .  tvl~icli c o ~ ~ s r ~ . \ * ; ~ ~ i o ~ ~ i s ~ s  c111.rr11tIj' I)cIi~*vc I I I : I ~ ,  
1.r tlil.t'rrcnt c ~ ~ o i r g h  t1i;lt rllc! sl~oulcl I)?  cortsc~.vcd :IS sel):11.:ltr I:i~rtls. 

'l'llc Jav;in rhino is the rarest of the species, with :L 10t : r l  popirl:rtiorr estimated at fcwcr than 
100 in the  \vild and nonc in cat>ti\pit!-. 'l'l~e Sum:ltral> rhino ha:; p~-ohahly hecotne the most 

critically cndangcrcd of zll the rliino species : ~ I I ( I  ~ ~ e r l x ~ ~ ~ s  of any 1:lr-g~ mammal. IVliile the 
1;lvan rhirlo is fc\ver in nirrnl>er ;III(I tlie hl;~(.Ic r l ~ i n o  has dcclincd moi-e rapicll!. in recent !,ears, 
ihc c o ~ ~ ~ h i ~ r ; i l i o ~ i  01. lo\v I ~ I I I ~ ~ I ~ ~ Y  ( O I I ~ J -  -l()()) allcl rapid ~ I C C ~ ~ I I C  (S(!(!% OI~CI. t h !  I ; I S I  10 ye;~rs)  
i l l  I I I V  S ~ I I I I ~ I ~ K ~ I I  rl1i11o ~ ~ o ~ ~ ~ ~ l a t i o i i  is c s r ~ ~ ~ i t i n ~ i a ~ .  '131ic l>l;ic.l< 1.11i11o I I ~ I S  s ~ r l i i ~ r ~ ~ c l  ~ I I C  of tlic 
I I I O S ~  r:rl)ic1 cIcc.lir~rs (r~rorc 11i;ti1 <)7('41 i l l  2.5 !,r;~rs or sligl~tly ~irorc I ~ I ; I I I  O I I V  r11i11o ~ ~ I ~ ( ~ I . : I I ~ ~ I I ,  
~)crli:r~is A'5"O i l l  iusr rllc I:ts~ 10 vc.:rrs) I < I I O \ ~ . I I  ( ; ) I -  ;I I ; I I . ~ ~  I ~ I : I I I I I ~ I ; I ~ . ' ~ ' ~ I ~  I I O I . ~ ~ I C I . I I  w l l i~e  rlli~lo 
is ~ I I C  r;~rcsr clisti~~ct [;LS(III ol'1-11i11o ;111cl : I ~ ; I ~ I I  perl1;11is I I ~ ' ; I I I \ ~  l:rrj;c III:IIIIIII~I~: 29 i l l  111e \c.il(l. 
nine in c;lptivih. 

TIIP: C~nvs~: OFTIII . :  CRISIS 
As \?:it11 all cndarlgcrcd species, loss ol'Ir:tbit;rr is nn i ~ t ~ p o r t a n t ,  hut not th r  major, cause of  
[lie 1.11ino's clccline. l ' l ie  gre;iter ~>rc)blem is o v e r c ~ ~ ~ l o i t a t i o n  thro~tgli poacllir~g for thc horn. 
'l'hc rllilio is n spcctac\rlar es;~rn~llc  of  a spccics ~ I I ; I I  is tlisappc;lring much rnore r;lpidly than 
its 1i;tbitat ( in contrast to  e~rtl;~rigercd spccics like the C:nliforrlia condor or the spr)ttetl owl). . 
1 hc m;rin r ~ s r  of rhino Iio1.11 is ill C~I~I ICSC trnclitionnl ~~ictlicinc-, i r r  \vhicli it is thc clrrrg of 

1.11oic.c I O  ~ C ~ I I ( . C  level. ;tssoc.i;irc~l wirll scr~ious ill~rctss. I t  is i~lso r~srcl ;IS :l11 : ~ ~ ~ l ~ r o c l i s i : ~ c ,  

E:islcrn bldck rl~irio 475 1 I 165 

~ o u t i l e r ~  b ~ a t k i h i h d  1,306 - 45 I 

l I 

i 'Lo~al bI$cIc rhiiio j 2,400 I I .. -. ., , ,  A ,  

21,u 

I NorthCrhYhik rilind , , 29 ' ,  - 9 . . : Sriutlzctn 1vhit6 rliiiio 7;500 . ,. ' , 630+ . 
white rhino - . ., f,500+ 640 

I Africatl rl~irlo species -9,900 S 1 
l . .  I 

850 

Greatcs or ie4~orn&l . 2,000. , 
I I 

. 134 
rhino . . .. . !I 

< I , . .  7, 

- Jatari fhino -, . a " . < l o o ,  . . l  , . . . I  . .  = 
O 11 

1 .  $ a s t e r ~ . ~ u m i i ~ ~ ~ ,  .I --- - c l 0 6  , , . , - I ,  r S - -. . 
rlxinvo(13o?~eiT); % . -- 

1 1  . 11 ' 

I'Vest2fii Suniatrah *300 1 6  
rliino (Surnatr;dMat:ipa) q 

l 
. a  

/ 'I'c~ial S i ~ i n a t t p  i-lijni) 400 I 
I 

2 1 
v I 

~ s i a n  lrhinp si~6cies - ' ,. .v - . - ~2;?(10 , ., % > ~ , ' :  ,.: l S S  
h 7 ' Al species ..< ,,,, : 'C. .  . v . , . . li,800 . . , ' 1,000 





\ \ i l l  liclp ~ I I ~ I I I I S  i l l  111c ~vilcl ;IS \ \ ~ - l l  ;IS i l l  t . ;~l i~i \~i ty,  ;III(I (.'{l c ( l ~ ~ c ; ~ t i ~ i p ,  :III levels 0 1  
societj. ahout the ~ ~ r o h l e n l  and nttractinp; srlpllort, financi:~l ; I I I ~  otherwise. 

1 Io\\~cvcr, it 111r1st I>c C I I I ~ , I I . I ~ ~ ~ C ~ I  t11:lt c;rl>tivc I , o l > t ~ l ; ~ t i o ~ ~ ~  ;IIICI I I ~ O ~ ? ; ~ : I I I I S  : ~ r c  11ot ;l11 C I I C ~  i l l  

t l ~ c ~ ~ i ~ c l v e s .  'I'he purpose is t o  support silt-viv;~l or rrcoLrcry ot ' the sl~tscics i l l  the \vilcd. 

:\S tllc rl1illo crisis i ~ ~ ~ c ~ ~ s i l i c : ~ ,  c:~l>tive ~ > r o l , ; ~ g : ~ ~ i o r ~  I,ecorr~es Inore :111cl more importnnt. 
I Il)\l*c*\*r,l., cal,ti\-c I,rc*ctlilll: 1;)r ~c~nse~-\.ntic,n is I . ; I ~ I I ~ I  t l i f lkre~~t  in ils ol,icsc.livrs 1io111 \~11:1t \V;IS 

O I I L ~ .  tllc c;~se :11i(1 \vl1:11 is 11otv 111c c;~sc 1vi111 l ~ i ~ l ~ l \ ,  c o ~ ~ t ~ ~ o l l c ~ l  1>rcccli11~ I I I - O ~ I . ; I I I I S  fi)r o111cr 
sljc(i,,s \ I I ~ I ~  :is ( l o ~ ~ ~ c s t i c  1101scs ;111ci (logs, ' l ' l~e  Ko;~l is 11ot 10 111-oclc1cc. t 1 1 ~  "1)cst" I - ~ I ~ I I I )  l ) \ ,  
.;electivr t3reeditig. but r:~tllel. to clisure tI1:lt c:\l,tivity chatlges the rllir~o :IS little as possil)lc 
so tl1:11 i t  clllrrgci t;.o111 t11(, c:~ljtire ":Irk" i l l  :IS I ~ ; I I I I ~ : I ~  n condition as l ~ o s ~ i l ) l c .  1\cl1ievi111?; this 
o I> ic~ . t~ \ , c  ~cquircs  111:tt ~ I I I I I I ) ~  11c 1t1;111;1grcl gc~~c*tic,,~ll\ .  it1 c:~ptivit\.. 

---l I<:tcIl SSI' devel~)~,s :I I I I ; I S ~ ~ ~ ~ , ~ ; I I I  fhr t l ~ a n a j i c l l ~ c ~ ~ t  ;ttld 11ropagatio11 of' its species. 'l'hcse 

. 1 ~~l ;~s te l .~>lans  specit) I I O \ V  I I I ; I I I ~  rllillos fi.0111 t l ~ c  \viltl ;we nceclecl to cst;~l)lisli ;I cnprivc po11~1- . . 
>.!.c. 

:, I:ltioll \\'it11 n s l ~ f t i ~ . i t * ~ ~ t  s : ~ ~ ~ ~ l , l e  01' the gcnc ~,c)ol. ' l ' l ~ c  k~l;tr~s ;tlso i ~ ~ c l i c ; ~ ~ c  Ilrnv I;trge r a ]  ~ t i v ~ .  
1,0~,111:1tiot~s must I~eco~llc. t o  nvoitl genetic ;ultl c lc~~~ogrnlrhic  prol>le~ns. ' l ' l~cy nlsc-,  the^^ incli- 
e;rtc \1'111> slioulci Ile 111;11rcl \\.it11 \vIlom to rn:lsil~~izc ~ ~ r e s e n ~ t i o n  o f ' g r ~ ~ c t i c  diversit!: SSI'- 
t,,l,c I > r o ~ ~ j ~ l ~ s  i~1-c ~ io \v  i l l  pr-ogrew \vat-lcl\vi~lc i l l  I I I ; I ~ I I ~  rcgio~ls 111- t l ~  zoo \vorlcl, ;11111ot1gl1 
t l l c  t111cc '11icI ; I C . ~ O I I \ , I I I >  C . I I : I I ~ ~ ~ ,  p r o c l ~ ~ c i ~ ~ ~  <I 1c:11 a~l l , l~:~l)ct  S(ILII>. *l.l~csc ~(.gio~lill  SSl'q c.001~- 

e1;1tc ;111cl cr>orcIil~;~tc ~ I I I . I I I I ~ I I  \ V I I ; I ~  is I < I I O \ ~ ~ I ~  ;is tllc ( ;lol>;~l L'iil>tivc ilctioli I ' ~ ; I I I  ( c  ;Cf\l ')  1i1r 
rlli~ios :\S ;I fi1111iI\, ,111~1 :IS ( ;lol>;~l : I I I ~ I I ~ : I ~  SIII.I,~V:II I ' I : I I I S  (( ;/\sl's) I ~ I I .  (* ; Ic~I  sl>ccics. 

L';~j,li\'c m;111;1gc11lcll1, Ir~,\ve\.cr, is not all g r ~ ~ c ~ t i c s  and drrilog~.;~lil~y of' ~iol~ulntions. Ij:~sic, 
I~r~slr;~~~clr!; ho\v t o  I I I ; I ~ I I ~ : I ~ I I  IIC';II~II!. indi\.idl~:lls ; ~ n d  inducc t l ~ e l l ~  to I,rcrd, is fund;~ment:~l.  
'I'Iirr(. :it.(- rn;~ior cl1;111c11~ci 1;)1 I-hino I i~ts l>:~ndr\~ i l l  c;~ptivit\: Intlectl, I hinos Ii:l\,c prest*r~tecl 
co111e 01- tllc 111ost I ~ I ~ I I I ~ ~ I : I I > I ~ ~  c l~;~Ilcngci  01. ; I I I \ .  s l~rcics c:11~1i\~c I I I I S ~ ~ : I I I ( ~ ~ ! ~ .  11s :I c .o~~se 

( I I I C I I C ~ ,  ,111 I;IS;I 01 111i11oi :lrc i l l  so111c ~ l r ~ g ~ c c  o l ' c l c ~ ~ ~ o ~ r ; ~ l > l ~ i c  cIil'ti(~111ty i l l  c;rpti~it\., ' 1 ' 1 1 ~  
t l c ~ ~ ~ o ~ r n p l ~ i ~  l ~ ~ ) l , l c ~ ~ ~ s  ;1l.e caucing genetic tliI'Iicr~lties hccause s o ~ u c  lilic;~ges are a t  risli ot 
I>ci~lji lost Iwcause tlicir rcl,rcscnt;~ti~'es nre not rel,rodi~cing. Cle;~rly, Iiusl~:~~~clr!; cIemogrnpl~y 
: I I I ~ ~  Auic~ics  intcfilct; ;111(l : I I I  tlircc arc c r~ tc i :~ l  to t l~r  t.ons(:r~;ltion ~ ( - I - ~ I ~ I I ( I S ,  csl7ccially i l l  c :~l j -  
tivil,., C ' I I ~ ~ C I I ~ I I , ,  I I ~ I S I > ; I I I C I ~ \ ~  l> ro l> l t~~i~s  I I I ; I ~  I>c i111~1ccli11g i ~ ~ t c l i s i \ ~ c  I I I ; I I I : I ~ ~ I ~ I ~ I I ~  r l l i ~ ~ o  

sl>cc.irs ('l*:~l>lc 2). Sllccilic, I~ t .oh le~~is  i~~cluclc  I V ) ( I V  s ~ ~ ~ ~ \ ~ i v o r s l ~ i t >  :uld Iligh ~ l ~ o r t ; ~ l j t \ ;  P U O ~  re- 
I>roclt~ctive succcss :~n(l  :I li~ndnmental 1;lc-k of' I;t~c~\\~lcdge regarding I>:~sic rhino binlog!.. 

-, , 
Slrrall bopulatiot~s arc vulnerible to:tptasttopl~e~:~ke'~~PidI:~~\ic rtiscasc :uld 
~latural  disasters, (l'he last pnfiu!;ltion otlawfah8 rhin6i.in Inrloncsi. ,I 1' h e s  it1 
the shacimv of 1~r:lkatoa Ir+lixiio; iirhikl; erupled spcciisulirly iti;thc 1880s.) 

, , S ,  . *, , j b  , :  , , 
, - n  . - -  

'l I .: $1. 7 .  
Sni;dl i ~ o f ~ ~ l l : i t i b ~ ~ s  '!irac ' sr~l?;i'~t to . r l~I~ te t ic r~ ls  ( luc~iiat i i in~ i,n, dktilogi-dphic 
~~wf i ) rmah&.  I;or ckall~l~le: :L Sigriific:int (lctnogrhpl~it phhlctn 11;rs I~ccn  

I/ 

t levelo~iiig with thc SS]' i~o~a l ic t ion  of tlic cistern blaclt rhino (Dirc,ros 
bicbrnis nrichneli). 1;'ro1~1 1990 to  1995, 15 of the 18 ~urwiving individuals 
twrn in the Ncirtl~ 11riieiican population \vcie males, and only illrce were 

- - I  

fcrnales.'l'l~is skewv i ~ i  tlil: s e i  tptio will I~ro l )~ l ) ly  rlestabilizc t11; ~,opulation 
clernographically. T h e  Li~tiue of the popt11:itiotl pay be in jeopardy. 

I p , - .  , , 
i '1 , 8 

I Sn~all popalat iol l r ' lui  gc:ertctic $iv?rsiiy ;~!~d'bccot~lk inbre[l. C:clleiic [livkr- ' 
sit? is ntedcd botl~ for tLc vigo?.of :ndividurils ant1 foi the &litT of 
t i o n ~  td adapt Bs tlleit: enviroiiriiehts change rapidly under humnil influence. - . .  
111 small pol)ulatiuns, getle 11001s hecoinc gene p ~ ~ i d i e ~  that evaporate into 
extinction, iVlorcovci; the effects bn small ~ iopda t ions  interact. Small size 
causes inbrekding; which caiises i<jirodiicticih :ihd Survival to decline, tvhich 
prodlicks yet a sniatlcr (iopda2on: :~'II(!  rcsult i+an extinction vortex. T h e  
Javan rhino rn;?y be i r i  such B iicirtek,dgllc notv. . 



I'oc11t s ~ l l ~ \ ~ l v o l ~ s l l l l ~ / l  I 1 l ; l l  ~ l o l ~ ~ l ~ ; t l . l ~ l ~ ~  

/ \I  1c;lst t ~ v o  rlii11c1 sl~ccirs,  ld;ick ; I I I C I  SLIIII;I~I.:III,  I I ; I \ T  ~ ) r o l ~ l c ~ i ~ s  wi111 poor s~~r \ r i \~ors l~ i~~/ l i ig l i  
~ i ~ o r t : ~ l i ~ v  ~ I I I C I ~ I ,  i ~ ~ t c ~ ~ s i \ , c *  I I I : I I I ; I ~ C I I I ( * I I I ,  l < l ~ i ~ ~ o s  ~ I I I I I ' I  ;~l\v:~ys liros1)(-1. i l l  c ; ~ ~ ) ~ i v i ~ ~ . ' ~ ' l ~ c  I11;1ck 
rlli~io i l l  li;~rtici~l:ir h i~s  13ce11 : ~ t I ~ i c ~ c d  \\,it11 I I I : I I I ~  I I ~ * ; I I I I I  l ) ~ . o h l v ~ ~ ~ s  (<*.g., I ~ c ~ r ~ o ~ ~ ~ t i c  ;II~C:II~~:\ ,  srvcrr 
ulcers or1 skin and mucous m r ~ ~ ~ l i r : r ~ ~ c s ,  li\.cr cI!.slill~ctio~~) tllat ;(I1 seen1 to I)e rel:~ted to and 
to derive from a peculiarit\. of the recl I)lootl cc-11s. l 'hc<c cells see111 t o  t>e l o ~ v  in energy Icv- 
cls anci deficient in enzymes. l ' l ~ i s  cc~llditio~l III;I!. lie : I I I  ;1(1;tpr:1ti011 against hlood par:~sites in 
th r  Ivild hut hccclmcs n scricir~q hcnltll I>rolrlc~n \ \ ~ I I C I I  rl~inoq ; ~ r c  pl;iccd ulltler stress, partic- 
t~l :~rl \ ,  c l ~ c ~ ~ i i c a l  S~I-ess ,  ;I< t l ~ c \ ,  o f ' t r~~  ;IIW i l l  ~ . :~ l ) t iv i t \~  or 1111tIcr ~ i t l~c*r  i ~ i t c ~ ~ s i v c  I ~ I ; I I I ; I ~ ~ I ~ I ~ I I ~ .  

I'oocc R F P R ~ D I ~ C - ~ I ~ I .  Sirc.c.l<sc 
lirr>rotlr~ction in ;all t i ~ i ~ r  01. the s l~ccirs  t l ~ ; ~ t  I I . I \ .~  I i c c ~ ~  rn;~int;~incti i l l  t.aptivit\ is less tll ;~n 
o l > t i r ~ ~ ; ~ l .  111 ge11cr:11, grc;~tcr o n e - l ~ o r ~ ~ c c l ,  1iIi1c.k i111c1, t o  ;I lc*~scr c h s t c ~ ~ t ,  ~ v l ~ i t e  r l ~ i ~ ~ o >  rrpro- 
duce \\-ell in captivity if certain (the "rigllt"?) zo~~( l i t i c )~ l s  are But \vliar exactly arc 
these c.ontlitions: : \no t l~r r  sl>ccirs, ~ h c  S I I I I I ; I ~ ~ ; I I I ,   IS 1101 r r l > r o d ~ ~ ~ r d  in rcce11t t i~ i i r s  
1111dcr i~ltcllsi\.c n1un;igelrlcnt. I..or no sl3ccic.; of' r l~i l io  i l l  c.;~i)ti\-it!. is relll.ocluc.tion rclial>le 
or routillt. 

' I ' I I I ?  I : ITTI~RI:  
It is ironic tllnt long h e h r e  the Iiiqon, rllil~os \vcrc ~l;lti\,c North A~ncricans. E ) r  rnore than 
40 million years,  hino nos I>rospcrcti i r ~  North !\rncr.ic;~ Ilut thcn hcc:lme extinct. Since then 
,111(1 \111ti1 ~ C C Y I I I I ~ .  ~ I I ~ I I O <  l > ~ ~ o s l ~ c ~ c c l  i l l  !\f-rii.;~ ;111cl / \si;~. No\v 111i11os arc I > e c o ~ ~ ~ i r ~ g  cxtir~ct 011 

t l~osc co~ltirlc~lts Iwt 11;lve 1ct11r11cd to N o r t l ~  i'\lllcric:~ ;111(1 I111ro1lc ;IS rcfi~gces (;\11tl to 

:\r~stralasia as i m r l ~ i g l . ; ~ ~ ~ t s ) .  'I'llc l i ~ t r ~ r c  1;)s ~ l l c  r l~i~~cic.r~-os i l l  / \ lric;~ ;111cl ;\sin lies not in tlle 
sl~r\.ivaI of native rhinos, Iriit i l l  rhc rrc11loniz;1tio11 sclrl~cti~llc i l l  t l ~ e  nest cer~tury by desccn- 
datits of  the refugees and imrniyl.ants trom North i\mcr.ic;l ir~ld otller cr)ntinents nrith zoos. 

C';~litive fiopulntions can contril3utc ~roritivcl\. to tl1r c.ol~servntion of rhino s~ec ics .  but onl!. if 
c ; \~ t ive  ste\varJs of  the rhino laitn\. ho\v to provitlc imliro\red and proper husbandr!. during 
t l ~ r  period of intensitre lnnnngclncllt 1-11inl~s \vill ~ , ~ c l r ~ i ~ , c  o\.c~. the ncxt se\.cral dccatles at least. 

[i Sj)iscics Status . . ... - -  . * 
-- 51- - -. b ' ' V  -- 

i ,. +tern hl;lck 'I'his species reproduces t&er &&&ly in captivitj; but , 
;- rhino mnnagcrnrnt has not  rndfi;zZd the k ~ p o d u c t i v e  poren- 
:' -,?m ti.11, and h c d t h / h u ~ b  ptoblemrr idntirluc to  nrqntc 
lay tlle htcc-dit~g s t ~ c c e s ~  thdt has occutred, As a restllt, I I I ~  
'3 .~~cc ics  is in ;I t leniograrl~~c crisis; tfius, it is i~npel'itivc t o  

KP 
: 

incrc;~se rc.l>rodt~ctior~ through i i i i p r m d  managenlent. 

. 
~outher ; l  bl,~cli I<clrrotluction in thi5 specics has been n~oderate, h i t  
rhino .d n ~ a n y  of th r  births in crptiri? \$?ere a c t u d y  co~iceircil in 

H % tlic ,viIcl. C':~l)livc rcl,roducriotl tn:iy he on thc itlcrc,t\c, 
A 1 ~ 1 t  I I I O I  t;ditj I I ; I ~  ~ C C I I  high (althougli niuuch is ptoh;~bl\ 

ctur to toxin cxl)osure iil Afirica!. r 1  
I e 

Southern whitc l<( 1111 )(luc t io~l  ill Ll1i5 st~lispecics I1a)i b c c t ~  very unrvctri 
1 rhino 'd\vltll 0111, I I  ic\v fI1ciliiics, p:w~icr~l~rIy tllose alrlc 1 1 )  I I I H ~ ~ I I  C '  

1 r ,  ' ~q tn:Il 1.11gcr \ o c  1,,1 groul)\, plopagating wefl. T h e  Irlajr;it? 

I ujl/wm'%f 11li1lo~ i l l  i ~ l s t ~ t ~ t t i o n ~  ;\CC not breeding at ~11; t l~us ,  th 
1 rrol)uiatioli i q  i l l  ~ l u n i o ~ ~ r ~ h i c  u ~ d  criser 'l4 

7 , 5  slructurc C of Lhe t lop~~lat ion is ser~escitng, ;uld not e n  
I 

?fithe ot igin,~l  \vild-c:\ught founders have reprodue 
I 

, ln ,-Q 

m 
Northertl wt~ i tc  'The program I ~ I I & L ~ I I ~  511 t,y)ccic\ 11;ls bccii ,i t;~iIurc tc 
rhino 011ly t ~ i n c  i~\~livicli~:$~ ~ I I L \  ltc, ,~11ci r c p r o ~ l ~ ~ ~ t i o n  in ;;~ptiv- 

ity  IS hec t~  limit$ (rlohc i ~ i  North htncric ,~ . I I I ~  none 
an)wherc since 1989). ,Intcnsc etforts Arc ir! proEl rss to  
induce reprorlu~Etion, hut tl~t pm~pec-ts i r ? ~ ~ ~ k i t e ' d  at best 

L - E%@; L. - p 
7 .  

m - -  

Greater l his program has ileerl  relative!^ silccessfill with the 
one-llorncd anniinl j~opulatiun growth r a t e ~ a l ~ ~ ~ ! t  equal td what is 
rhino occurring in the wild. ! iow&er, much 6f the reproduction 

i o  date has been by a limited humber b rbr~eders ;  ttlus, 
the genetic djvcrsity in the captiv&=)bin population is 
inadequate. Prospects d o  seem gdod fdr~ecimitment  o f  
moic breeders from the exisling captive populatiun. 

Sumatran r l ~ i n o  '['his progiam has been a failure to  date 14th numbers of  
it~dividuals :lnd Ihtrnders Itnv, nc) reproduction occurrir~g 
; ~ n d  tllc clcittll rate l l igl~ ,(30% of those importetl). 

1 l 





AZA 1\1)1111> l I I I ~ I ) ~ I I ( I I  y Co~l~~i>i t~ec 

: , I ~ / , ~ ; / I , ~ ; , / ; . ~ I I I  [ / l , ,  1 l./lr/;, l ,  11 \ / / j , / /  1, ,q1~,,//1,1 1io1 /I,,,/ I~I!~;II:~ T,ttt/~.ic, / Q,S.?) / o  //v- II/o(/- 

c I , I / , ~ / ~ ~  /!ttl, l I / V I I L  1 /,;L;<,;( 11, /()-l)! , I I I ~ /  //l( ~ I I Q I , ~ , ~ : ; ; ! ; ~ I I ~ ; O I / ~  ,:~thi/~> 1lii11c ( ( I ~ ~ I I -  
,S!/, , / l<,  1 0 - 5  \ / 71 , ' l  , ' l  , ,,, 1 l ' ,  " , l /  l / , ~ l / i / l  ,/ 1/1 , /11,1 ,~~.~/1/1  l / /  ~!~O/O,.L,/\  ,///],'~l. 111 l./)\ \ $p,.,.i13 111 \lt,~ll 

, , l t  r i r  , ,t/t/l7,, ,glz/( / ,  , I  It:/Y \ / / l  ,l/ , / l l < /  l ~ ~ ~ " / r / / 1 8  / i s  't./ ',lltl//l, '/~'l:\. / ' ;~//17i~';l<~ l.\ rl \,./ ~ / / ' l ' r ' i  

, - ,- , ,I), / ,~/IL J I C  /L  /,l/\ ,'l / I : I \ / + , I ~ ~ , ~ I  1 ~t /I:/:.$, III ,  /II~/;IIL , , , I , . ~ ( I /  , ! ~ J - ~ I I ~ ~ / / , ~ s ,  I ~ ~ I . o I / / I ( ~ / ~ o I I ,  

/,/,,t);,/j, I/; 11 !l, , i\, l l ' ,p  1 , \ \ ; I ,  \ ,  I/,I)! / , / ,I\ '  I~/ , I I I ,~;<,~IIII~II /$ /I;I~II;I/;, ~~I I> / /? , J , / . \  ~ I I I ~ I  

/ / l /? .  i / i / i  t l '  l1 1 ' 1 ,  ' ? L ,  C / $  11 ! ' ~ / ~ ~ l / r l < ; J ; , ~  I '//?;I / 1 1 ~ 1 1 ~  71: /1/1/;~~~11/1111~~. 

( ; ~ t o r r ~ -  Con11-os1 I I O N  I N  CAP I ] \ ' I  I 

Iicl)roductiw s ~ c  tess i l l  c a p t i ~ c  r h i ~ ~ o s  :~c.l-oss Nor111 11111eric;l h;~s bec11 i ~ ~ c o r ~ s i s t e ~ i t  :it Iwst 
('G1l)le . 3 ) .  Curl.ently, t l ~ e  SSl's 1'01 all rhino species thee nrllncrous chal len~es.  I n  the case of 
t l l c  ~ I . ~ : I I ~ I  o n c  1101 ~iccl I l ~ i ~ i o  111og1:1111, \ \ I I I I  11 I I ; I S  I ? ~ C I I  ~.cl:itivcly sl~cccssfi~l, mt~cli of' the 
I C O I ~ C I U I I ~ ~ I I  to t1:11(. 11.1s i ~ l i o l \ ~ c I  . I  11111iteel I I I I I ~ I I I ( . I ,  0 1 '  I>I.c.c(IcI.s. Aclclitio~l:~ll!~, I I I C  c.:q)~i\,c 
Irl.~cl, I I 1 1 1 1 0  I ) o l l l ~ I : ~ t i o ~ ~  S I I ( ~ C I S  I I O I ~ I  l l igl~ 111011:1lit\ I : I I ~ S ;  ~I I I IS ,  \\~llilc I . C ' I ) ~ ~ C ~ L I C I ~ V C  SIICCCSS is 
~el .~t i \ ,c l j .  goocl. tlic l)ol1111:1tio11 IS 110t RI-cnvirlj;. 1'11~ \vl~itc 1.lli11o ~>ol l i~ la t io~ i  is i l l  a delno- 
g ~ : ~ ~ ) h i c  clisis ,~n t l ,  .IS illusil-:~teel i l l  ~ l :~hlc  3,  61-st-gcneratio~~ c:~ptive-l>or~l i~~cli\,icl~l;lls are cur- 

Ia rt.lltl,. not ~ .c$>todr lc in~  in sig~~if;c:~nt numhcrs. I t  has been l~l-ollc~secl tl1:lt cul,st:lntiul in)- 
l )~o \ ,cmcnt  ot'c-:~l>tive li~~sl>.ulclr\- is nccdcd if tlicsr pl-ogl-nms ;Ire to cot~tril>utc significarltl! 
to rllino conscr\.,~tion (I..oo.;c cUC Rccce, 1994). 

h111cIi 1s \e t  to l)( ,  I C : I ~ I I C ( I  ~ c ~ , ~ ~ c l i ~ i g  flit S I N  i,i l  st111c ~ I I I - c  o t ' r l ~ i ~ ~ o s  i l l  lllcir r1a1111,:il SIIITOLIII<~- 
i 1 1 p ;  111~1s. 1 1 1 ~ .  c s t ~ ~ l > l i s l ~ ~ ~ i ( ~ ~ ~ t  ot ~ Y > I ~ I ~ : I I . : I I ) I c  S I I ~ . I ; I I  ~ O I I I I ~ I I ~ S  i 1 1  c;~l)tivit!, II:IS I > C ~ I I  clil'tict~lt. 
\ l l l ~ , ~ t  I S  C V I L I < , I I I  to cIG~tc3 I I O \ \ , C \ ~ , I ,  is 111,tt ~ I C . . I ~ ~ I  O I I C  I IOI . I ICC~,  I)I:IcI< :111cl wl~i tc  I - I I ~ I I I I S  clilikr 
i l l  so1i,11 o ~ g . , ~ ~ ~ t z , i t i o ~ i .  'l'lic ~ I C ; I ~ ~ , I  o11e I I O I I I U I  I I I ~ I I O  is g e ~ ~ e r ; ~ l l ! ~  c o ~ ~ s i < l r ~ ~ c t l  tlie I I I O S ~  soli- 
t:11 \ oi rhc three spccies. Al>,~rt  t~or l l  co~v-call ljnirs, groul>s arc rare (1,nurie e t  al., 1983). 
Occasion.~ll\~. temliora~,! associations of a few subadult or atlult llrales Inay I>e ol~servetl :lt 
\v;III(>Ivs 01 111 g r e ~ z ~ ~ ~ g  :IYC,IS.  / \S  \vi111 ~111 u l ~ i ~ i o  s~iccics3 1i1Factorj. C ~ I I I I I I I I I I ~ ~ : I I ~ ~ I ~  is inlport :~r~t ,  
,lIl(I ~ 1 l l ~ l l l : l I ~  ( 1 1  , 1 1 1  ,IF!(.S :111(1  1 ) 0 1 1 1  S( 'St 'S  I11.1\' ( I C ' ~ ~ ' C . I I I .  . I t  :l (.01111111111~1~ ( 1 1 1 1 1 ~  I IC' ;~~).  

1 ' 1 1 ~  I,l;~cli I l ~ i ~ i o  III~I! I I O ~  l i e .  :IS sol it.^^ !, :IS is c o ~ ~ l m o ~ i l j :  l~ortl.:~~ccl. 13l;ic.l; rhinos sl~:~rc. o\ , r r -  
lapliing I - A I I ~ ~ S ,  otierl :~ssoc.intillg Lbrictlt. at \clter liolcs or salt licks. ~II~IIOII~II I'e~n:~les 
r;lrcl) obscr\.cd :done, nclrllt ~na les  nue usunlly solitary and yossihly territori;d (Eslcs, 1991). 
C o \ ~ , s  11 irh t.:tlvcs [e~l t l  to st:~! alone; Iio\veve~-, the twc>sumr sor~~el inlcs  allow an r~nrcl;~tcd 
immatt~rc n1:tle 01 fc~nalc to ,ioi11 tlle111 1111til t11;rt i~ i ( l i \~ id l~ :~ l  ~.cacl~es 11intul.ity ((;odd:lrd. 
1967). Ft~rtlia~lllore. I3ulls m;]! toler;~te o ~ l l e r  11i;lles pr,,\;icled they rcluaill submissive 
(llitchins. 190s). 

l ' l ~ c  \\ 'I~itc 1 1 1 i 1 1 o  I S  co11sic1c1ctl t l ~ c  11iost ~ , I ( . K : I I I ~ I I S  0 1  t l ~ c  r11i11o s~~cc ics .  ' l ' l~ i s  sl~ccics is ~ ( 1 1 1 -  

sidclcd sen~i-social. t l ~ o u ~ l ~  :~clult llralcs atipc;u- to I>e somrwliat tcrsitorial and I~asicnlly soli- 

-.. -. 
I '  L t a I $  W h i t e  , r ~ ~ i t ~ u : ~ l ~ ) , F  l!kkii ;i-?+l&b ,;i' ' !: (;reatk,r ~ I I C - I I U I  11cdc1,C 

i i~~d .137 , ' .  ~ y ~ i t ~ ~ t ~ i ! 2  +h, i j  i ni26.24 _ _ _ ,  7 -.?.-.2":.& .S-. L"#,.,+*-"..dl-w& - 
* i - , . *. .' ,,,W'i>*', . 

Males , S( ,17$in;&s; l. ~ n l ~ ~ $ ~ ! ~ ~ ; ~ l e i ~ & ~ ~ : ~ l e i  l y e ~ ~ l i ~ l r s  
2 . .. ; l!,. , ,, . . 

l'ercetltdgc of  U , ' , , , , . , , ' .  . '  , .  t "-,L.. , 
total populatio~l 2925 ' l  32;l '1' 61.7' =. -59.62- . . 34.6 58.3 
reproductively - :,!l,< ! a - e  L 

succcssfd - 1 3 . -  , , - ,  
S -  . 

pop~tlnt iot~ 3 9 ~  34:.5 58.6 64.3," 33.3 41.7 
r e p r o d u c t i v ~ l ~  
success fill 

13ercentrigc of  
captive-born 
population 4.2 0 66.7 54.2 30 h0 
ropiAo(ll lctively 
succcssful 



' ~ l  $ 1 l,; 
.,::..-J$. 

.,..,, 1 

'l'llcic data 011 rhinoceros soci;tl o r g a ~ i i z n t i o ~ ~ ,  c o n ~ h i ~ ~ c t l  \vith prcliminar!. anal!,scs of pars- 
n1ctcl.i :~tfccting rel i~-od~~cti \ ,c  ,r~c~.c.ss i l l  c ;~l>~ivi t \ , ,  111:1!. I>c 11sec1 t o  gct~cr;ltc r.ccc)t~~tllendations 
rcg,~rtling ~iossil>lr soci;~l g ~ o ~ ~ p i n ~ ,  i l l  t ; ~ l ) ~ i \ i t \ .  ('l:~lrlcs .1 ; i ~ i t l  5). I t  shor~lcl Iic notcd that 
I ~ L I I ~ ~ I - U ~ I ~  v;~ri;~hle. ;~tf>ct tllc ~ ) ~ . o l ) ; ~ l l i l i t \ ,  0 1 '  sl~t.c css \ \ t i t 1 1  ;In!. c;~l>ti\.c ~ o c i a l  groilp, i n c l t ~ d i ~ ~ ~  
thc nnimalc' Jispo<itions nlld availahlc holding y);wc. I . ' u r ~ I l c ~ - ~ n ~ r c ,  dcpcnding on  space and 
; ~ ~ i i ~ i i : ~ l  ;111cl s t ; ~ f t i ~ ~ ~  :~v,~i l :~l>i l i t \~,  i ~ ~ q t i t r ~ t i o ~ ~ <  I I I ; I V  l> ( ,  t~:~tcgorixc(l :IS i i r c e d i ~ ~ g  or c x l ~ i l ~ i ~ - o ~ ~ l ! ~ .  
l..:~<-ilitic< t l ~ t  ~ v i i l ~  t(,  IIOICI r l ~ i ~ ~ o s  101 csl~iiiit ~ ) t ~ r ~ i o \ c s  o ~ i l \ ,  ;ire : ~ ~ ~ v i s c c ~  t o  I I I ; I ~ I I ~ ; I ~ ~ I  t ~ v o  :111i- 
1n;ll.; ( 1  .l 0 1 .  0.2). I n  tlic case o t  tile \vliite rl~ir 10, Ii;~el~clor II I ; I I (*  grorlps Iinvt. Iwen rn:~int;~ir~ecl 
i l l  \.er\. l ;~rgc cnclosurcs (e.g.. g:1111t. l l :~~. l is  or ~;r~lc.hes).  'I'Iic tlrsil.c to Iioltl  eshil~it : I I I ~ I I ~ : I ~ S  

~ l ~ o r ~ l t l  I T  exl>ressccl to the s ~ l ) l i ~ ~ o l ) ~ - i ; ~ ~ c  51)ccies c o o r ( I i ~ ~ ; ~ t o r  q o  t11:1r p c -  01- 1iost-re1>rocl11~tive 
or siiigle-sex animals ma!- hc nssig~lt-cl. 

I.'OI. i ~ ~ s t i t ~ ~ ~ i o ~ ~ s  t11:tt l i ; ~ \ ~  tlic S I I ; I ~ X *  ; i ~ i ( l  s t ;~t ' l ' ;~v;~i l :~l) l (~ li)r r l i i ~ ~ o  ll~,ccc!i~~g, i t  is rce.or11111e11d 
t-cl tI1;rt l l~:ll~:~gcrs eo111111il 10 t ~ v o  1);1il.s i l ' l ~ o I ( l i ~ ~ g  I I I ; I < . I ;  o~ .g r ( . ;~ tc r  o ~ ~ c - l ~ o r ~ i c ( !  rllil~os :IINI O I I ~  

111:1lc ;111cl niw 01- 1110re tk111;11es (;IIICI :l l);~cl< ,111) 111;1lc) i f '  l~olcli~ig wllite r l l i ~ ~ o s .  111 irctclitio~~, 
Iirrt~clir~g institutions must :rlso Ii;lvc sl>;~cc. 1i)r ollsllring to I,c hrld fix up  tr) 3 years after 
birth. \)\littlin a si~lglc cshihit o r  holtling ; ~ r c ; ~ ,  11le rccommcndcd nlininliml niimbcrs hr 
I>recding are 1.1 (I>I:tck), 1.2 (\vhitc) n11d 1 . l  (grc:~t(sr- o r ~ c - l ~ o r n e ~ l ) .  111 xencral, it i s  recorn- 
mended tli;tt rll:ltilrc ~na lcs  not I>c hclcl togctl~cr I ~ c c ; ~ l ~ s c  o l ' t l~c  incrc:lscd likelil~oorl o f  seri- 
I I I I S  :~ggression. I:urtllcr~norc, I i r c c d i ~ ~ g  s ~ ~ c c c s s  III:I\. lie c ~ i l i ; ~ ~ ~ c c c l  l>!' scl>ar;rtirlg I ~ : I I C S  fio111 
Ikmales :is lirtlc ;IS ~)ossihlc, cxccl>t i l l  tllc c:isc of' tllr g~ .c :~ tc r  one-l~c~rncd rhinoceros; males 
; r ~ i c t  (e111:11es 01. t l~ i s  spccics ~ I I o ~ I I c I  l1e I i r l )~ S ~ * ~ ) : I I ; I I ~ ~ ~  ;111( l  i ~ i ~ ~ o ~ l ~ ~ c c ( l  o111y li>r l > r c c c l i ~ ~ ~  1 ~ 1 r -  
~ioses. (Sec Introductio~ls. this c.h:ll)t~.r.) 

C ; r o i ~ ~ > c ~ i  or ~ ~ ~ i ~ l t i ~ i l e - ~ ~ i c c i e s  csliil>it~ ;ire l>o\sil>lc IOr gre;itcr o ~ ~ c - l ~ o r r ~ e c l ,  l>I;lcli ;1r1c1 \vl~ite 
rhinos if ample eshibit space is ;~vailal>le. I~:s ;~~~il i lcs  o f  inctitr~tions that have successfrllly 
maintained mixed-sliccics c:ihihits incltltlc I>o,sil I<irn \I'ilcllifc Ccntcr-, San Iliegr, \Vild 
!\nininl 1';u.k. C ' i ~ l t ~ ~ ~ i l ) r ~ s  Zoo, I .o\vr\. [';Irk Z o o  ;11ic1 I<ivcrl);~rlks Zoo. Sl~ccics that 11;ive I,t.en 
.;uccc.;sti~ll\. I>;li~.ctl in an cxllil)it \\vitli  rliirlos i l~c l t~de  s : ~ t ~ r r ~ ,  crnncs, hcrons, some allrelope 
5lwcies (~lilgai, blackbuck, g;lrlr, I'ctsi;~n ~;17cl lc) ,  r n o u l l o ~ ~ ,  zel)rn 2nd somc tlccr spccics. 111 
all case:. the dispositions of t t ~ c  ir~clivitlrl:tl :lninl:~ls, :IS tvcll as :~cleqi~atc sllact. and exhibit 
strrlcture (i.e., vibual harriers, r e h g c  ;II.C:IF, etc.), :~rc  cited as irr~portant consideratior~s prior 
to atterr~l>ting a tnixcd-sjlecics cxllil>it. 

1 Greater . not rcconiiii4 . t~ossibii: (in pairings recommended 
l c i t~e~liorned cntied very iargc only during peak 

. . .- 
. t , etlcloskres estrus (with the 

, . .  I , . .  ' L . '  ',"; ,' . , . . . . . . , .  
< - .  . ,  . , , , ... . . :1!' . -'S . L . :  'f - ;.'.only) . : ' . S * .  i.;. - 2 '  exception of ireiy large . . . 

- . . . . ' . L::c.. ,, ::..,;. ;--., ,!l: , ~ , :F'., .--;;<-.~&&itsj , , .-. . ,, : . ' : . - -. , , . . .; !. . 7. <' . . <.~.. " - :  . ' .  .>.: ... . . .  . . . .  .., . ,. . . , . ,  7. . ~ 

. - , . . : :  , ,  , 4 . .  : : .  . . ; .  . ;,,. ;-.i., ;.:>hold ' s i t iglr~male ;md . 
: '_ I,, . I  . . . . , , , . , . . 7 ' , I 
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k*, !.,!;.>L, ., ,.,.,,. ..:3..$.,;:,-,. ,v,,$ i:,, ., .,. 
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. .  . . . .  
~l:lls I O  : I I ~  cstahlislietl illtli~idunl. I):tir or gp.rou[~ is ;I Ijrocess rcclc~iri~~g mr~cll c:~rc. 11s discussctl, 
rhinc~ sl~ecics vary wiclely in sociirl structure, irrid rhinos pcriodic:~lly I-ary their g r o ~ ~ p i n g  p:\t- 
terns in the ni ld  according to such lictors as rclwoduction and tlie rearing of young. Social 
groupi~lgs i l l  captivit!; tl~crcforc, slior~ld also v:rry irccordirlg t o  spccics, as \veil as t o  the cir- 
curnst:llr~.cs \vithi11 cilch institrltio~i. lihinos m;\!, Iroc very protcc'ti\,e nf their i~~tlividunl h1111ntl- 
irrics, I ~ I I I  11r(>11er i111rotltlctio11 l ~ ~ ~ o ~ ~ c c l ~ ~ c c s  C ~ I I I  I I I ~ I I ~ I T I ~ Z C  i~~.itll.y Iiorlr co1111ic-I : I I I ~  a g ~ r e s -  
siotl. 'l'lle Lllowitrg section outlillcs gencr:rl co~lsidcrations Iiror irny rllilro i~rt~.otlrlction it1111 

t7rc)\-idcs systematic clcscriptions ot' aggression, l~roccdural rccomrnendatiolls, i ~ n d  dcscrip- 
tiotrs oI '~jotcnti;~l slwcics-sliccific illt~.oductio~r 1y1,cs. 

Gencr;ll val~i;ililes t11i1t niust be co~lside~.ed in any i~ltrcxlrlctiori ilrclrlrle iriclivitlunl animal 11cr- 
sonnlitics, stirff' eslwriellcc iund collIitlcricc Ic\,el, nncl cnc los i l~ .~  type (i.e.. i r~door/or~tdoo~;  
Iiul~lic/ott-csl~ibit, relatively smnlVlarge). H;~rricr t!,pcs and tcmperaturc s h o ~ ~ l t l  also hc con- 
sidered. Introductions often rcsi~lt in aggression, ;111d it  shoultl be notcd that captive rhinos 
of'l,oth scscs Iia\,c I>c*c.n the aggrc-ssors (Smitlr, I)crs.colrllli.).rl'c~rritc>rial dclc~rsc is oftell l i r l r -  

ited tn ritr~;r~izecI c . o ~ ~ l ? o ~ ~ t i ~ t i o ~ ~ s ,  i l l  \ v l ~ i c l ~  t.\tfo r l ~ i ~ i o s  irtI\~ir~rce to\v;rrcI t*;1(.11 11t1ic1. 1 ~ 1 t  stop 
riosc-to-nose and crrg:~gc i ~ r  a st:~rillg corltcst to g i ~ ; ~ g e  each otlrcr's size iurtl strc~lgth. Also :IS 

a t ~ r t  of  this ritual, tlic r\\w indivitlunls may touch horns. back irpnrt ancl wipe tlleir horrls on 
thc ground (Now;~k, 1991). 

hlorc intensive conflicts irlvol~e Iieird-on charges ilnd the intliction of injr~ries I y  I~ornillg or 
rarrrrning. 111 general. l~ehaviors that have been ~ l o t c d  during rlii~ro introdr~ctions are listed in 
T:~hlr h.  

I t  is i ~ l ~ l ) o r t ; ~ ~ i t  to I I I I I C  11ri1t \ ~ I I ~ I I  is o t ' t t 8 1 1  l~(~rcc:ivccl as s c r i o ~ ~ s  01. (1i111j.yror1s ;~ggrt~ssioll 
t ) c t \ \ ~ ~ - ~ l  ~.liilros is, i l l  lilct, t lor~l l ;~l  hclia\~ior rcclrlil.irlg IIO illtcrvc:~ltio~l of irny I i ~ r c l .  /\long with 
incrci~sctl size and thick skin comes decreasecl \:ulncr;~l,ility corrrl)arcd with nlirlry othcr nni- 
nials. 'l';~l>lc 7 lists ;I Jcscriptivc hicri~rcliy of aggression lcscls i l l  rhinos. 

111 so111c cnscs, nggri$ssion Ilia!. I i ~ . o ~ c e d  to :I ~loint  111 ~ ~ l i i c l i  rrl:rti;rgcmcnt sllo~llcl intcrvc~ic~ to 
p r c \ f ~ ~ l t  scrio~rs il!irlry Captivc Iri;rrl:tgers slioultl ;~llow solnc :rggression tlrll,illg nn introtlrlc- 
tion hut hc ~,rcp;~rcd to intcr\?e~lc ~ I I  tlie c\.cnt tlri~t :rggression threatells the lives o f  o ~ i c  or 
Inore 1,llinos. Guidclirrcs for inrcr\~cliing Inny var!. ;icross instililtiolls, but i r r  general, cnrefr~l 
c o n ~ i t l ~ r a t i o n  sllnc~ltl he given to ilrtcr\,ening i l l  ;III i11t1-oclr~ction before aggression rcaclres 
Lc\?cl S (itcute s r l l > c ~ ~ ~ i ~ ~ i e o u s  \vo~~r lds  i r l  which ;~rterial I,lood loss is invol\~t:d o r  lil<cly to 
occr~r). Stopping an introductioll : ~ t  a level prior to this will  rot less er^ i~ggrcssion duririg a 
subsccluent illtrodilction attempt. i\riirnals t h i ~ t  arc allon-ed to "settle thcir differences" \\fill 
establish sorne territorial boundaries :lnd n~ill usrlall!* not  eng;lgc in serious aggression again, 
\vitll  tlic cxccptio~l 01' :I lnalc nt~clllli~illg to ;ll~l~l.o;~cll ;III es t r~ls  fcmalc. 111 suln, moclc~~:~te 
:~ggrc.ssioll is c o r n r n o ~ i l ~ l ; ~ ~ ~ ~  in :In! rl~irlo intl.otl~lctiorl: spi~rrirrg : ~ n d  figliting will occllr i l l l t l  

12hino species IZoctimrneiided 1'i&e&ed r,j)tiln:tl ISsllibit bnly 
rt~itiitiiutn Iiolding for s (per institutiol~) 
groupings for breeding 
bteedin2 institution 

-- -- - -. 

nlac-li 1.1 2.2 (2 p i r s )  1 .  l, or 0.2 

Grc;\t cr 1 . IC  2.2 (2 pairs) 1.1' or  0.2 
~l1le-llortlctl 
- - - 

" See! I>e;ipn. 13rc.ccli1ig inst i t r~t io~ls  must I ~ ; I \ . ~  syncc k>r ofiill~.iiig to he I~cltl for 
"13 I I I  .3 \.C':H.S fi~llo\vilr,g I>ir~h.  

c 113 tllc C:IW ijtgre;~tcr o ~ r c - l i ~ ~ r ~ ~ v ( l  r l ~ i ~ i o s ,  111i1Ics ; I I ICI  I > I I I : I ~ C S  S I I I I I I I ( I  l ~ r  i~i t ro-  
ducctl only dur-ing ~ h c  lklni~le's cs tr~ls  ~jeriotl. I~istitution< \\+it11 \.cr!. Ii~rgc e~i(-Io- 
sluts (e.g., San  1 ) i c ~ o  \,\hlcl ;\ni~ir:rl I':lrk) may Ilc i~lile tcl I ro l t l  opl~ositcr-scs i l t i i . .  

mxls togethcr c o n s i s t r ~ ~ t l y  

Non-:rggrcssive Hitudized I'otential stress-related i\ggressivc . L -- 

b e l ~ i l ~  iors confron~at iot is  b c l n  ~ o r ~  behnviors 
' 

Fc>llow I lead sweep Pacing Charh'c/cli:~sc 

I l i / ~ l / l i c k  1:;rc.c-to t'acr I tul l~~ir lg (i*xccssive) O ~ X I I - I I I O ~ I ~ ~ I  
st;lre threat 

&G Ilocaiization (cxcessivc) 
investigation Sparri np 

IIiarrhc:~ 
Goring 

- - 

Sec- Al)l~c~nclis I I  II lillri~gclncllr I<tIrog~.;irn !;)I I)c~l~;rvior. c l e s ~ . r i ~ ~ ~ i o l ~ s .  



result in minor i ~ ~ i u r i e s  (cut;u~eous \vo~rrrcls). I Iowevel; in 1110st cases, agg~.essiori levels 1)rior 
to l , c ~ c I  5 I I I : I \~  l)(. ; I I I I I \ ~ ~ Y ~  to t ~ o r r t i r ~ t ~ t ~  usi11g t l ~ c  (Iis(.rctior~ of' I I I : I I I ; I ~ ( * I I I ~ I I ~ .  

' l ' l ~ t a  i ~ r t ~ ~ o t l ~ r c ~ i o ~ r  liroccss rcc11.1i1-cs 111trc11 ~ ) I : I I I I I ~ I I ~  ;IIICI c o o ~ i t ~ r : ~ t i o r ~  ; I I I I O I I ~  c;q)tive I I I : I I I : I ~ C ~ S ,  

'l'ahlc 9 outlines I-ccnm11ict1cIeJ steps in\,olvccl in an!. intl-od~rctio~l. Fnmiliarizntiorl tIiro~rgI1 
\.istrnl, olfactor!- nncl tnctile contact sh~>r~lci br pcrruittetl if':~t all liossil>le prior to n ftlll-scalc 
introduction. If tlie tilcilit!. prrn~its ,  this m:ty h r  :~ccorr~~~lisllecl h!, first ~ l l ; ~ c i n g  ir~dividu:~ls in 
tile S~IIIIC 1~;rrri o r  i ~ r  ~it:;~rli\c o t ~ r ~ l o o r  lots. /\S tlic ;rrri~r~;~Is :~cc l i r~~:~ tc ,  111n11:1gers rri:~y r ~ r o ~ - c  tlic:r~i 
I ( ,  : ~ t l j ;~ t . e~~t  I>;~r.rctl st;~lls (11. I ;~~~cl*t l  l>r~ttloc~r !.:II.~I.. ' l ' l~c>e  Ii:rrricrs ~>revcr~t  corr l io~rtnt io~~s Ic;ttl- 
i11g to scr , io~~s i r~ , i~~r \ r  I ~ I I I  ; I I I o \ v  ;rc~c~Ii~~l:rtio~i ; I I I ( I  li1111ili:1riy,;1tio11 11rior to i r ~ l r o ( I ~ ~ c t i o r ~ .  

'I'lre : I ~ I I I : I I  ~ I ~ [ I . ~ C ~ I I ~ I ~ I ) I I  S I I O I I I C I  l><* ; ~ t t c ~ r ~ l ~ t t - t I  i l l  tlie l:~rgcst :~\~:ril;~I~lc~ c~i(:Ios~rrc. l ~ ; r ~ c l o s ~ ~ r c s  
S I I I > I I I ( I  l)<* l;r~.ge ~ I I O I I ~ I I  10 : I I I I I \~  ;11111ilc s11;rcc li)r t.I~;~sirrg, r ~ ~ o r I ; - l i g l ~ t i ~ ~ g ,  ;~ggrc,ssio~l ;IIKI 
dct'ense. I'rior- t ~ )  nn ;~tternl\tctl ir~~rotluctiorr, \s;rtc.:r pools in ;In orrt(loor enclosr~rc slioulcl . ,. 
I;llctl with srrhstrntc to ~irc.vcnt i n j ~ ~ r y  in t I ~ c  (*vent of scrio~rs :Iggrrsslon l he enclosure 
S I I O I I I ( I  ~ ( I I I I ; I ~ I ~  \~isi~;rI 1i:trricrs sucli ;IS I J I . L I S ~ I  or c;~rtIl 11iIcs ( " ~ L I I I - : I I ~ ~ L I I I ~ S " ) ,  ivl~iclr give r l ~ i  
110s ~>lilces to llitle \vitllout I>ccoming corne~.ccl or tlapl>ed and niay even lessen ovcart ;~ggrcs- 
sion i c : ~  r l ~ i r ~ o  is ;~l>Ie to ~ S C ; I I ~ C  111c si~lrtliric 01. another. AII cnclosu~.c slroultl 1101 r,ontain 
cIc:r(l c~r(ls i l l  \ v l~ i~ , l i  : I I I  i ~ ~ ( l i \ ~ i c l t ~ ; ~ l  I I I ; I ~  I>r~corr~c tr;~lilic~l l)y :III :I~~;IX,SSOI~. I < I I c ~ ~ ~ s I I I ~ c ~ ~ ;  :ilio~rI(l 
: I I I ( I \ \ '  l i ~ r  1111. I I . ; ~  111'11igIr - I ) I ~ ~ . S S I I I Y  lil-c I I I I S ~ . ~ ,  C'( ),) lire csti~lgtrisl~c~.s :~ntl/or vclriclcs 10 ;lit1 i r ~  
s c ~ ~ i ~ ~ ~ ; ~ t i r r g  i~icli~-iclu;rls. 

Animal pcrsu~i;~lit!- anrl dispo::ition ~ h o u l d  al\z:a!.s be considcrcd in introductions. :l slibor-. 
clinatc animal should he introduccd to a morc dominant animal in  an enClosnre fimiliar to  
tlie suhordirlatc. I n  the case o i  mi~ltil)le-a~rimal introtluctior~s (sr~rli ;IS white rliino/intro- 
clt~c.tio~l ol' a rlew I'errl:lle to :III est;~l)lisl~c.tl n~:rl~-lkm:~le ~ I - O I I ~ J ,  (lisursst:cI hrlow). the 111ost 
:.ullortli~l;~te : I I I ~ I I I : I ~  sI1o~11(1 1~ i ~ ~ ~ r o ~ l ~ c c e l  to tlie rrcst most strl>or(lin;~tc, :~ncl so O I I .  
i\(l(litio~r;~ll!~, ~ r , c ; ~ t c r  : ~ g g r e s s i ~ ~ ~ r  III;I!, l>c r~ote(l i l l  SOIIIC i ~ r ~ l i \ ~ i ( I ~ ~ : t l s  i t 1  t l i t s  ~ i r ( c s c ~ ~ c c  01. :III 

cslrus I 'CIII : I~C; f~rc*r-e~i~rc, ;III!. i r ~ t r o t l ~ ~ ~ ~ t i o ~ r  :1tte1111)t :I! tlris tirrrc S I I O I I I ~ I  lie c s ~ ~ c c i : ~ l l ~ -  ~vc:Il 
111orrit1)1~ctl or 1iossil)l~ ;~voitlctl i l .  tlrc :\ttr~lllll i~lr'~)l\'cs :I nl;rlc. (( ;rr:rtcr o n e - l ~ o r ~ ~ c t l  rlri~ros 
slior~l(l I)e i~~troclucccl o~~l!. c l ~ r r i ~ ~ g  tlle lk~rr;~le's eslrus ~ ~ c r i o t l ;  see Iielow.) 

Apl>rol>ri;~te pt~r-so~i~ir l  for first-tirnr. i~itrotlr~ctions includc the primal-!. animal manager. :I 

vet \\,it11 i ~ ~ i r r i o I ) i l i ~ , : ~ t i o ~ ~  <*qr~i l i~i~(:r~t ,  : I I I ( ~  t l ~ c .  C I I C I I O ~  ancl kecprrs ~ i ios t  ca~i~ i l i ;~ r  with rliirros. 
1 1 1  ;rcl~litior~, o111crs 111;ly he 11cc(IctI ;I[  critit.:~l V : I I I I ; I ~ C  11oi11ts :1ro1111(1 1 1 1 r s  c .~~clos~~rc. 's ~ )c r i~ l lc -  
tcr so tIr;~t t l ~ c  ;urin~;rls I I I ; I V  Oe oliscr\:e(l ;\I all tirllcs i l l  c;tse scll;lr:itior~ I)ccorr~cs ~rccc.ss;~r): It 
slio~rlcl he noted t t ~ a t  il'a I~;u-rl is opencd ancl used to seli;~!.;~te i~itlividuals, orily orle inrlivid- 
u:ll s l~o~rl t l  be dlocvecl ir~sitle t l ~ e  barn arid must not [>c tra1)j~ed inside by iln aggressor. 

. . , , W - -  - - -- 

. . 

i 

L 
1 rcsultiiig in solnc cuts anti scrapes t o  the iicial area(s) 

1 - o f  ,one or both of thc a~iittlals. 
I , l l 

3 I - -' Nrinos arc charging each otller with physical contacC 
:resultin& in cuts ;~nt l  scrapes tc; the facial xrcafi : ~ n d  
<bodi&s of  both at~im:~ls. 

- 

4 Chsii-ging aild/or putsuit has proceeded to the point 
'tliitt one ot bot11 rliiiios hnvc been krrnckcd clowti at 
lcar;~ oilct. Scc;lpes and cuts atc now dccper and more 
~UII IC~O~IS,  , 

1 

5 Aggression and pursuit h w c  proceeded to the point 
. that  one or bo+ rhinos have sttbcutaneous wounds or 

i~r te r id  biood flow, 
l 

l:ollo\vin!!; arc slircific intro~luctior~ ~ i r o t o c o l ~  cleli~le;rted by species : I I I ~  introduction type. A s  
inclicat~d prcvioi~sl!,, bec;~~rsc (>S the clifIi.rcnces in social orga~rization ; ~ n d  groi111 C ~ I I I F I O S ~ .  

tion, different introtluctiori types are ~>ossi l~le  arid/or recornr~lcr~dcd according to species. It 
shoultl lie r~otecl ag;lin that tlic tirl~c r.cquil.cel for c:lcli i~~t~ .o t luc t ion  ~ ; I I I  tfiiry tlcl>cridi~rg o n  
1I1e iriclivi(I\~:rl ; I I I~I I I ; I~(S)  : I I I < \  st:lI'l. I I ~ : I I I ; I ~ C I I I ~ I I ~  cxp(~rtisc, 



/IS ~ ( ~ ~ . O I I I I I I C I I ~ I C ~ .  \\~Iiite s h i ~ ~ o s  :ISC prcfc~.nl,l!~ n1aint:iincd in hcl-d-like (male a~l t l  rn~~l t ip lc  
lk111:11e) ~ I O ~ I ~ S  i l l  c ; ~ l ~ t i \ * i ~ y ;  I I I (~ITI~) I .c ,  III:III!* I!~IIVS o f ' i t ~ t r o ~ l t ~ l ~ t i o ~ ~ s  111iiy I I C N I  10 l)c ;1ttc1111)[ 
ed. I:ollo\ving arc rcco~nmentlcd ~>rotoc:o[s for potential ~vllitc rhino intrr~dr~ction t!rlics. 

INTROI)LIC..I.ION OF i\ NI<\\ '  R'IRI.E TO ,I F t i m i , ~ ~ ~ :  (OR V I C E  VEIISA) .I.V ~ K R I  A P%tr.2~1( 
*l'hc introductio~i shtrulci occ11r i n  tllr 1;lrgest lot avnilahle, f i~l lo~ving the general introrluc- 
lion ~irotoc.ols sti11c.d l>rc\ . icn~sl~ I f  :I sirlgle I;lr~;e 1 ( * 1  is I I O ~  :~v:~il:lI>lr, : ~ c I j o i n i ~ l ~  I<)ts shoultl 
l*c O ~ > C . I I ~ . ~ I  I , I ~ I I I  ; I  l:~r!:r ;1rc:1 li)r I I I C  ~ I I I I ~ ~ ~ ~ I I ~ I ~ ~ I I .  ll'tlir I ; I I ~ C I .  s t s :~~cgy  is I I S C C I ,  (.;IIX~ sliot~l(l 
Ire ~;~lic.n 10 r ~ r o t l i l \ .  ; I I I ? .  r t . s ~ ~ l t i ~ ~ g  clc;~tl c~l t ls  i l l  111c cxllilii~ \\;ltc~,c ;I 1rl1i11o III:I\, I ~ C ~ O I I ~ C  
trapl>rcl (i11ri11g :l11 ;rggressi\,e i~ r tc r ;~c t io~i .  

I N  I . I < O I ) I I ~ - I . I O N  A NICIV I : I < ~ I A I . I C  -1-0 AN I<S.I .AI~I.ISII~:II  ~ I , \ I , I : - I : IC~I , \ I , I :  ( ; I < O L I I *  

Ifgivcn tllc o p p o r ~ t l ~ ~ i t \ . .  ik~rl ; i l r  white rhinos will rs t ;~l~l ish soc.iill hontls ~vi t l l  one ;anc~thcr. 
/I IICIV ~ C . I I I ; I I C  s l~o t~ l ( l  lie ~ I I ~ I ~ O L I ~ I L . C ( I  to ;I ~ I . O I I I )  O I I C  fi,111;11c ; I [  :I t i~ i l r .  11s c;1[,11 st1I>~ro111) 0 1 .  
Ik~n:~ l r s  is st;illlc, acltlitional ic~nnlcs I I I ; ~  I)c int~,oclucctl olir :I( ;I t i ~ n c .  I:i~~;~lly, t l ~ r  st:ihlc 
kmnle grorlp ( i~~rlut l i r ig  tlie Irew l>lnale) slloi~ltl I>e intl-oducetl to the ~nnle. 'l'hc timc 
rcclt~i~.rrl tor st;~l>le i ~ ~ t e g r - : ~ t i o ~ ~  I.:lllges liorll 1 to 1 0  \vecal;s. 

~ N ~ l ~ l ~ O l ) l l t ~ ~ l ~ l O N  0 1 :  !\ Nl<\Y hIA1,lC '1'0 !IN ~~~~1~1i1!1.1~111<1~ ~ ~ ~ ~ . h l ~ i l . l : .  ( ~ l t O t 1 1 ~  

/I gro111) oI~lk11);11cs to \vl~iclr ;I 111:1lt: is to lw i ~ ~ t ~ , o c l i ~ c ( ~ ( l  S I I O I I I ( I  l ~ e  :I c.o11111:1til>lr gro~11> priur -'.q 
to tlic i ~ ~ ~ r o c I t ~ ~ , t i o ~ ~  ol.tlre 111;lIe. t ~ ~ l l i l c e  t l ~ e  i~~tsodrlc.tior~  of:^ Se111:1le to :I ~ I - O I I ~  o f f c ~ ~ ~ ; ~ l c s ,  I ! 

. thc ~u;llt. shollltl tle intsotlucetl to the grouji :is :L \\,liole rxther thiui to  one individual at a 
t i~nc .  T h e  reported time I-eq11ired fi)i-  stiihle integration Ilas bcen estir~iatetl a t  5 wecks. 

I<ICIN~I~I~OI)~IC~I~IC)N or: I ; I ~ ~ I ~ \ I . I :  \ V I T I I  NI;\I~ C!\I,I: 1.0 ,I ~ I , I I ~ I : - I : I : ~ I . ~ L . E  GI<OLII>  
I:ollcl~c~i~~g l>;lr.turitioll, the ~.ci~~tsodnct ion ~i a Iknl:~lc allcl Iler ncw c;~ll' to ;I grorlp s h o ~ ~ l t l  
I l c *  t ~ , r ;~ t t a c l  ;is ;I l i ~ . s t - t i r ~ ~ c  i111rot111ctio11 o l . ; ~  I ~ - I I I : I ~ ~  to :III ~ ~ s t i ~ ~ ~ ~ i s ~ ~ c d  gro111).'I'l1~ t \ l r r )  S I I O I I I ( I  
11r ; ~ l l o \ \ ~ t ~ t l  to ;~t.t .Ii~~l;\tc to O I I C  l i*~ i~ ; i l c  ;II ; I  I ~ I I I C ,  s~~t~ct*ssi\~t~I,y I ; ) I , I I I ~ I I ~  I ; I I . ~ C I .  ; I I I C I  l : ~ r ~ c r  
I ~ ~ I I I ; I I ~ ~ I ~ ~ I I I ; I I ( ~  c;~ll .  S I I I ~ ~ I ~ O ~ I ~ > S .  ' I ' I I ( *  li11:11 S I C / >  is i ~ i t r o ~ l t ~ c i ~ ~ g  ~ I I C  C I I ~ ~ I ~  SCIII;I~C grot111 
( inc luc l i~ l~  tllc Ileiv Ikrl~;~lr iulil Iler c;ill') t o  th r  I I I ; I ~ ~ .  I ~ ~ s t i t ~ ~ t i o n s  li;tvr 1>1;1cetl infnnts ancl 
thcis mothers hilcl; \\.it11 the hertl 01- single ~riale :I; e:lrly ns 2 \vcelts after birth. 

'l'hc socinl nalurc. ol'tllc. lrl:~cl- rllinoc.eros is intcrmctlintc I>ct\vccn tli:~t of rlie ~vhi tc  :III(I 
r:rcatcs c>~lc-ho~-~let l  sllt*l,ies. I I I  grne1-:11, ;I 1 . l  p:~ir is thc r~ccommcndcd gl-oi~p si7.t'. l Io\\rever, 
\\.lien adct1u:lte spiit'e is :i\.:~il:~blc (See tlie Ilcsipn chaptcs.), singlc-mnle-rn~1lti1~lc-li.rl1ale 
$ S O U ~ > S  arc lrossil)le. A(lciitiorl;~ll!; in con11x11-ison ~vitli  thr  other I - I i i r ~ o  species, hl;ic.l; sllinos 
I~avc a ~ntlcli Io~lger a\:c.r:lgc I>irth inter!.:~l. I I I  : III  cllbrt I O  dec~.c:isc this illtcr\'al allcl rr-hrccd 
fcmales ei~rlier, a k l ~ ~ a l e  I>l:lck rhino slloulti bc tc~nporaril!. rcintroduccci to tllc r ~ ~ ; ~ l e  for 
hsccdiilg I i>l l~wing hcr lirst post ~)artul.itior~ llcnt. (See Calf I)t.\~c-lol~ment fi)r scl);lr;llion 
I)cr io( l~.)  I~;~IIo\vi~lg :II-C I . ~ ~ C O I ~ ~ I I I ~ I I ( ~ C ~ ~  ~)~.otocoIs ti)~. ~~ot(-~l t i ; i l  bl;~cl.: r l i i ~ i ~ c r r o s  i ~ i t ~ . o ~ l l ~ t . ~ i o ~ l  
l!']lcs. 

. - . '  L ..'. . .. - .a--'.- l..' '..,.I..... .'.". .\.. I -  .... ' . I  .r* - . , , . A I < . . , , . , .  . -. ,,.. ..I .;, ,,, l, . . $  ., . . 
l , .  

! , ? l  '.' ' .' ( I 

S tbp ~jkscriijt ioii .  . ' "1; . S 8 '  8 ,. ; ., ,, . , m ,  S 

, ... 8 :. . ..'. . . c;: . . S . '  . - . . . . v  . ,1. I , , ' I  . . 8~ . N . .  . 
. , .  8 8 , , , m  ! A  . :  , .. 

l 
1 ' A Anirndr in t h e  m e  barn or  mu! tiple oa!dcior iots should have olhc-  

I - tary and auditoj '  exposure to  e ich  ot+. If the aniniats Pre riot housed 
l , near e:tch othcr  (i:e., ~riclostti-CS on opposite side5 of.tlie zoo, ctc.) they 

I sl~ould I)e tnhvcd to the sarne uxhil)it ,:lre:~. ' Q 

l 2 ,  

l 

' 2 Ani~ilals should be given v i s d  contact tvith each other in addition to 
t 

the al>ov" sensoiy tnodalitics. (Anirnrlls ntdy he si~iftcd within a b:it4n 
or in i~tljaccnt outcl(>or lots.) lf'ht ztny point during this pn>ccss t l ~ c  

1 a r i i ~ a f s  display syxtlytoms associated with stress (e.g., pacing. diar- 
rhe:l, excessive vocaliz:~tions) for rn61-e than 2 to 3 hr, the intro- 
cluction should I-eturn ia rht! pracvious Stcl). 

3 If animals $re tlbt already positioned idjacent to  each other, they 
s l~ohld  be moved closet tc,gcthcr (c.g., to ticijaccnl stalls o r  ;lcIjacent 
outdoor cnclosurcs). 

4 T h e  actual inttot1ut:tion ( f d  tactilc exposure) slioultl take place in  the 
I lxrgest eilclosure available and follow guidelines stated in this chaper .  

Preferably, t h e  enclosure shbuld be fimiiliar t o  the leasr tlorniiimt ani- 
mal ancl ihcludc ample "run-atounds." 

/ 5 With in  institutions iri wliicll rhinos can he left together 24 hr a 
clay, tlicy shoultl 17e scparatcd duritig thc fitst severill nights or c ~ ~ ~ t i l  
they show only rrli~tor :tggrcssio~l. 

l 

It' an  ;ic\~trl,v str.rs~.fill .-ilu:ition result'; :11 :In!, stagc (;l~lilli;~Is cx l~ i l i i t i~ l ,~  st1.c:~~- 
nisociatctl IleIi;~~.iors hr. 111orc than 2 to 3 hr!. ~ h c  i~ltra)(luc.tion s h o ~ ~ l { l  ~ ~ I L I ~ I I  t o  
tIic ~wc-~.ioil< S I ~ I J .  KOIC. ~ I ( ~ V ~ V ( . I - ,  I ~ ; I I  c;~rt '(i~l c o ~ ~ s i c l c ~ . ; i ~ i o ~ ~  s11~1~11tI I,c gi\scrl 
l>cfi~~-e i ~ ~ ~ r r r , c . ~ i i ~ ~ g  i l l  ;l11 i ~ ~ t ~ o t l ~ ~ c . t i o ~ ~  1hcIi)rc l ,evc,l .i ; ~ ~ ~ r r q s i o ~ ~  i~ se;~cIic~l. 



~ i % ~ 1 ' 1 ~ 0 1 ) 1 1 C ' ~ 1 0 ~  O r  A NI:\\' h ' l ~ l  E TO ..\ 1"~hlr\l.l: (01t VICE \%RSA) 7.0 I'Orthl ;\ ~ ' < \ I R  
, 3 I I I ( *  i ~ l t r o d ~ ~ c t i o n  slloultl occur i l l  the I;rrgcst lot ;lv;~il;~l>le, l i>l lo\vi~~g tllc gc~lcral in t roduc t io~~ 
I~rotocols st;~ted ~)rc\.io~lsly I t '  ;I single I : ~ q c  lot is not a\r;~il;~lil(., ;~cl ioi~l i~ig lots s h o t ~ l ~ l  l~ 
o l )e~~cc l  to t;)r~n :I h r g r  ;Ire;\ tibr tlic intrc~cluction. Il'tlle latter stratrgy is r~scd, cilre shot~lcl I>c 
t;rkr~i to  ~ i i o d i e  any rcst~lring clead ends in the csl~iliit wllere :I rI1i11o 11i:ly I~rcome tral>prcl 
(111ri1i~ ; I I I  i~ggressitv* i ~ ~ t r r i ~ ~ , t i o ~ ~ .  

I N . I . I ~ O I ) ~ I C . I . I O N  01: A NI:,\\~ I-'F.~I,II.IC - I ~ O  AN I ~ ; S . I ~ ~ \ I ~ I . I S I I I ~ I )  ~I!\I~I;.-I:V,~I,\I,I:  ; I ~ O I I I *  
(l 17 ; \ l ~ l ~ ~ ~ l l , ~ l ~ l ~  5t1,\Cl< IS !\V/\I l.,\lll.E) 
I lnlikc \\,hitc rllir~os. I'e~ll;~lc black rhinos ge~rcri~lly do not tcnd to f i ) rn~ strong pair bo~icls. 
*l'llrrcforc, n nc\v fc~ii;tlc .;hor~ld hc intr~dtrrccl t o  ;in cst:~hlislicd m : ~ l c - l c ~ ~ ~ : ~ l c  gror~li nnc irl t l i-  

\ , idt~;~l  ; ~ t  n t in~c ,  1,111 i t  ic I I O I  1lcccssnr.v tI1;it sllc I)c i ~ ~ t r o d u c c d  to :11I Ii~n;llcs 11cf;)r.e I > c i ~ ~ g  
i ~ ~ t r o t l ~ ~ c c d  to tllr 111;tIr. 1:or [)rccdiirg i l r ~ r o e l t ~ c ~ i o ~ ~ s ,  a calf shoi~ld Ilc trilincd to bc ternlior:~~.- 
ilv S ~ ~ ~ > : I I . ; I I C C ~  ti.0111 its cli111i so t11;rt s l ~ c  C ~ I I I  I)C* i ~ ~ ~ ~ . o c l i ~ c c ( l  1 0  it 111i1lc. ( s ( -c  L ' ; I ~ ~ ~ ~ ) C ~ ~ ~ O ~ ~ I I I C : I I I ,  
I 11;s c.I1:11itr1..) 

I N - I . I ~ ~ ) I ) ~ ~ C ~ I . I C I N  or A N I  \l1 FIAI.E TO AN I ~ S T A I ~ I ~ I S I I I : I )  F ' I ~ I A I . ~ .  Gttot111 
(11: / \ l ) l ~ ( ~ t I 1 V 1 ' 1 ~  SllACt: IS  l\\ll\ll.l\l~l.l~.) 
/\S ~~rc\rionsl!. discussed, trr~inlc I~lnck rliit~c)s do  lot generally tellcl to  form strong pair bonds. 
I Io\\~cver, if n multiple-fi.~n;~lr group is cst;rl~Iisl~ccl and managers pcrccivc that tlie fcmalcs 
11:lvc fi)rmed strong bo~lds ,  thc nclv malc s h o ~ ~ l t l  lw introduced to the Iri1:1les as n groul, 
I . : I~I I~I .  t11;i11 to  onc i c ~ n : ~ l c  ;I( n tirnc. If tlic l'cnlillvs irrc not as coml>;~tihlc ;IS nlnnagcrs ~voulcl 
liltr I > L I ~  all inrrorlucrio~r is ncccssary (SS[ rcco~n~ncndat ion.  b~.cerling, ctc.), thc new rll;tle 
S I I ~ L I I C I  I ~ c  i t~troduced to c:icl~ t'elrlale irldivitlui~lly. I:ollo\vi~lg all succcssiul tnalc-fernalr intro- 
ductiorls, tlie iiiale shoultl I>e introdilcetl to :rI l  tlrc fe~liales at the s;1111c time. 

I ~ F I S ~ I ~ I ~ ~ I > ~ J C - ~ I ~ S  01: A I ' O S ~ I ~ - P , \ R I - ~ I ~ I  I?EMAI.I< ( \ \ ~ I T I I O ~ I T  C ~ t . 1 . )  -1.0 A A~AI.F .  
'I'lic r r i ~ ~ t r o d u r t i o ~ i  oI';I ~ ios t - l ) i~r tu~i i  Icm;llr to ;I ~ n i ~ l r  is r ~ s ~ ~ i ~ l l y  r c c o ~ ~ l ~ ~ ~ r ~ ~ t l r c l  for tllr tlir~n 
t o  ljt* rr-l~~~c~l.'l'l~rrr~i~rc, t l~ i s  t!,l)c oSi1111.o~l11ctio11 is I I S I I ; I I I ?  I C I I ~ ~ O K I ~ Y ,  ir11(1 h ) I l o w i ~ ~ ~  l>rcc(l- 
ills* I I I C  fc~iiitlc S I I I ) ~ I I ( I  he l)l;~c~rc~ I7;ick \\,it11 t l ~ c  11c~vlio1.11 c;rIf. 111 c ) I x ~ ~ * I ~  to ;1lt(>11111t this i1111.o- 
cluctiol~, tire c;tli must hr tr;~incd to hc scp:~~.:t~c-cl liom tlic fcmalc. (Sec (~';tIf L)cvclol>nlerlt, 
this cll;~pter.) T h e  introtlu~.tion nf thc pos t - l~ iwtur~~ fcnialc to a nlalr sl~oultl be nttc~nptc.cl 1i)I- 
lotving thc first pcjst-l~;irtllln hcat. 

I<cc;~rrse OS the rel:ttivcl!s tnclrc aggressive, tr~.ritorial rlature of  greiltcr one-llorned rhinos, 
i~~t-~.otlt~c.rio~ls sllor~ltl Iw ;r~tr~i i l l tcd o ~ i l y  f i t ) .  I > r c c t l i ~ ~ ~  1)tlrposes ( O I I ~ .  111:lle 1-0 one fklll:~le). 
\zVitl~ tllc csccption ~>l ' \* r ry  Ii~rgc fiicilitics, i~~t l ivi t l t~:~l   hino nos sllol~l(l I)c lrclcl se~>i~rntcly i l l  ill1 

otllc~, situations. 

. . -  
lIrogc11ital c l l . ~ ~ ~ ~ r \  Ert!c:tiot~ 
(c.g., ~ ' u l r . ~  swcllirr~) 

Genital inspdct i~n i>f frtnale 
\'t11!;1 ~ v i r l l ~  (/\/C; i~ivcsfi~i~titril)  

l 

S t.ulcls fur male FIehn~cn  rcspodse 

I ~ . l ' l t O l ) t ~ ~ ~ l 0 ~  01: A I ; l ' h l ~ 1 . 1 ~  '1.0 A hI,\l.t< I 'Olt  ~ ~ I ~ I ~ I . I ) I N G  PLIRPOSFS 
l ~ ~ t r o c \ ~ ~ c t i o ~ i s  slio~~lcl occt~r  OII I J ,  fi)r hrccciitlg 1>11r1)oscs ; r t l ( I  \\~I~rri t l ~ ( *  f ( * ~ i ~ i ~ l r  is in cstrtls. (Sec 
'I';rl>lc 9 f;)r l)eli;~\~iors l)clicved to be ;\ssocii\tcd witll estnls.) 'l'llc i~ltroclr~ction slior~ltl ti~lcc 
plncc in tlie largest :Irea :~\r~il:thle. I f  two ;~cl.jnirlir~g y;~rtfs are oliellcd to crrilte a largcr intro- 



. . 

e 1 1 1 c t i o 1 1   re;^, t l~c  I~.III ;II~* S I I O I I I C I  l)c l~l;~(,rcl i l l  t l ~ c .  \ , ; I I ( I  s l ~ r  is I I I O S ~  l i ~ ~ ~ ~ i l i ; ~ r  wit11 li~.st : I I I ~ ~  
:~IIo\\,etl t o  :lccliniate. ,!\iter ~ I I C  is ;~cc l i~~r :~ t~ . t l  to tllc ytrtl, tllc 1n;llc shol~ld hc i~ltrocluccd to 
li(~r. !\S st ;~tr( l  in t l ~ c  Kc~~c- r ;~ l  i ~ i t ~ . o ( l ~ ~ t ~ t i o ~ ~  l)rotoc.ols. i l ' t l ~ c *  l:~c,ility ;11Io\\rs, l ) r c ~ l i ~ ~ ~ i ~ ~ : ~ r y  vis11;11 

, . ;111t1 t:~ctilc t,oclr;~cc In;l!. i~~cl.c;lsc tllc lilielillootl ol I I I ; I I  i ~ ~ g  SII~.C('SS. If i~ltcrvc~lt io~l is r.cc111il.rtl 
11cc;lase u i  rggrcssion hcttrrr~l  rllc r l l i~~os ,  tllc i~~trocl l~~t io l l  sliot~hl cease and be ilttelnptecl ~ ~ ~ ~ a t i ~ l l ~  ' 492-552 d;1yr '48sZ518 clais 470-516 days 

;l I:~ter clatc. If p~~ssiblr ,  the frni;~lc sl~c~ulcl Ile kept l t o ~ n  c'ntcring :I ba1.11 il' the i~idividu:~ls (1i=4) (n=8 bhths; 3 itlst;) (n=18) 

canriot l)e sep;xrated in the outcloc,r. e~~clozr~rc .  111  ;l11 lil~clihootl, the malc trill follow her into Ijreeding l'ciks in hla): I1e&s iri July,- ~ e &  peaks in Jan., Mar./Apr. 
tile har.11, ancl thc c1ianc.e~ 01' serior~s i r ~ j [ ~ r \  . . will incrc;~sc. I ~ C C ; I L I S C  tllc introcluction sho~~l r l  

' J c S t .  and Deci/Jari. and Sept./Oct. 
oc.c~~r c111ri11g cstrllq. ;III i ~ ~ t r o c l ~ ~ c ~ ~ i o ~ ~  I I I ; I ~  l1(* r( . ( l~~i~,c(I  : I I I ~  ti111c oftl1c o r  11igIit ('l';ll)Ic 
I ;  I I  I I I I ~ I I  i 2 I I c ;  I I I  I I I I  8 c 1 .  I I l i r t l  Ol't.-J;ln.j Al~ril/&~ay, l>ec./Jan., kI:ly, 

110s SIIOIIILI he ~llr~nitorccl ; I I I ~  scl)nr;~tctl t i ) l l ~ ) \ r i ~ ~ g  I)~.cceli~~g. hflar., Aug. Jurle/Jidy, July/Aug. 
NOV.-Jan. 

~ ~ 1 ~ 1 ~ ~ 1 ~ 1 ~ 0 1 ~ 1 l ~ ~ 1 ~ 1 0 ~  0 1 .  :\ I'OS'l - l ~ ~ \ l < ~ l ~ l l A l  ~ " l : ~ l , \ l . l '  (\\'l l 11011 1'  CI \ I  l ) 1 . 0  ,\ h 1 A l . l  Ijirth ititervi~ls riici111=3(1.1 mo. 1nc;111=30 ino. mcan=26.2 mo. 
:\I) i~itre)cl~ctioll of ;I ~ ~ O S ~ - I ) R S ~ L I I I I  I ~ I ~ I ; I I c  t o  ;I 111;11c 101. I )~ .ccdi~~g SIICIII ICI  ~ C C I I I .  OI~I!. during (n=72) (n=109) (il=l4) 
tlie fe111;11c's cqtrus pcriod. 11 111;ly I ~ C  ;~d\.is;~I)l(. to \\'.\it r ~ l l t i l  ; ~ f t r ~ .  tlic first post-l>a~.tur~l 
~ , \ I I - I I <  t . j . t . 1~ .  '1.11~ c;~If S I I O I I I ( I  I I O ~  I>( ,  i~~trc)(l~~t.c(l  ~ r i t l ~  tllc t1,111;1lc \\,lie11 sllc is ~ I I ~ I - O C I I I ~ C ~ I  to Estrus cycle 21 -28 tlslys; 27-44 days: 34-42 d:rys; peak cstrus 

t Ill.1e; llerciOre, l c ; l f s l o ~ ~ l l  l ~ I I I  I I S I I ; I ~ I  I I  c I to l r 'c@t11L1 pc& cstrus ~ n d c  iiiterested lasts 24 hr with optirnal 

thc introduction of n malc. (SCC Calf I)c.\.rlol)rncnt, 1111s cll:~litrr..) lasts 24-48 hr 24-48 hr, but conception hours 8-12 
t'cmalc receptive 

1KJ31'1KOP)IJ(:TION only for 1.2-18 Ilr 

h g c  at bii-111 I ~ t i =  . I:cinalc; . mean= h m d e :  menh=lO yrs., 
-.-v - I l l  1 i s  I t  c ~ r ~ c ~ ~ t l  ~ i l ~ l l c  I i t  I I ~ I  l ~ ~ o l i ~ c t i r c  l o o  - .  I tnife 7.6 yj-s,, r:tngc=, 10.7 yrs.; ranger rallge=4.6-16.4 

arcrtcr ooc llnrnrcl, ir11itc;lllcl lillcli r l~ i~los .  I t  S I I O I I I ( ~  hc 11ot(.ti thilt 11111cli is !.et to lie 
.-.... . 3 . ~ - 2 0 . 5 ' , ~ i ' ~ ~  . ' ~ ~ 6 - 1 2 3 ~ 5 , y t ~ .  :' 

Ienrnecl. Tn gct~ernl. rcProduc~ion in t h ~ .  ~ l ~ i ~ ~ c ~ c c r o . :  i, c~):II-:~ctcrizctI Ily :I 110st ~of'sI~e:~i:~li7ecI 
" I ,  I 1\(1,de: mein=- 

,: hlak:. mean=16.8 yrs;, ' hclii~\,iors. l 'hougl~  somc va~.i:xtion rn;l\. exist ; I I I I O I I R  111c tlil-cc sl>ccics in tcrlns of rellrod~~c.- 
, , 7.6 yrs.; riingci .15.5.)'t'~:,: rillget ratrge=9;2-30,Y yrs. 

ti\rc Iicha\ri~)rs, d;tt;l RI-c insuft;cirllt to strictl!. tlclinc.:~tc t l ~ r m .  I';~rtic~~larl!,, est~.us-sllrc.itic S , ,  

5.3-9,7'yrs. ,7:2-25;2'yfs. 
I > ~ . I I ; I \ ~ ~ O I ~ S  i l l  ie111;11cs ;lrc I I C > ~  clc;~rl!, ( I ( ~ I ~ I I ~ ( I  ('l';~l)lc 0) .  Closc ; I ~ I C I I I ~ O I I  10  111~1lc-l~111;tlr ' 

, S 

~ ~ o ~ ~ r t ~ l i i ~ i  ~ I I ~ ~ I . ; I C ~ ~ ~ I I I S  I I I ; I \ ,  l j~~o\~iclc l)ctt(.~. i ~ ~ ( l i c ; ~ t o ~ s  o l ' t l~c  o ~ ~ s c t  o t ~ r s t ~ ~ t ~ s .  r\p ;it birtli I I W~iialc: ~ n m n =  ' Wmnle: t11cmr13.4 yrs., 
cif'I:~st cult' ](,,l jlrS;, r.dtlge= 17.1 yrs., range= range=9.8-22.2 yrs. 

I t l ~ i ~ ~ o  c ~ o ~ ~ ~ t s l ~ i l i  I ) c l ~ ; ~ v i ~ ~ r  c.111 Iw V ~ I . \ .  . ~ g ~ ~ . e s s i \ c ,  11111 t11 .11  is 1 1 1 ) t  t11c IIIIC.'I'IIC tOllo\r i~l~ is , I  3.,.5-27;7 yts. 7.2-31;l y t ~ .  
g ~ ~ ~ ~ r , ~ l  ; I C . ~ I I I I I I ~  ;1~1,1~)tccI l10111 l.:~tc, ( IOc )  l ) ; I I I C I  I I I I S I I . I I I C I I  \ \ \ , ( P I  l~sI101> clisc~~ssio~~s.  :l I ) I I I I  111;lt 

;' c :  I , kl;iii.: mcari= h/lalc: mcan=lO. 1 yrs., 

detect.; ;I trm:~lc ; lypr~)acl~ir~g e.;ttu. ( I > \ .  S ; I I I I ~ > ~ ~ I I ~  I I C ' I  I I I  i ~ l r  \\.it11 ;I ~ ~ ~ O I I O L I I ~ C ' ~ ~  grirli;lce or . . . . 10.8 ?S:, r:iilgc= . 19;7 yrs.? range= range=12.8-36.6 yrs. 

tlehrncn rc~ponw) mav Iieco~ilr Ilcr c.oncort. 'l'l1c co11rtshil1 Iirocc- ~na! he a ~irotracted one, . - ' ' 6.92252 JTS: ~. 7;2-29:2 Yrs: . - 
, . 

,I< the h111 rrn~iiins i l l  clocc liroxi~~~it!, to t l ~ r  li~111~11c J I I ~ I  li)llo\rs 111.1 t111tiI sllc C O I I I ~ \  into ft~ll 
c\t111c ,111c1 \rill :~t-ccpt c1111t.1ct. 1'1io1 1 1 1  till1 ~ . , t i t l \ .  .I li.~rr,~lc \ \ i l l  o l i c ~ ~  tlrirc I l ; ~ ~ l i  ;I 111111 

;l I ,,),, l l r l l l , ( l  1 1 1 , 1 1 1  I l l , , t , l l i ,  ,11 - t ~ l ( l l ~ ~ ~ l ~ l ~  < l l l . l I \ ~ ~ . ~ .  1%. I < ( ~ . l ~ l ,  \\r;lll l ) i \ l , c . ,  \\'OlI,l 
~ I I I O \ I ~ I I  I I ~ O L . ~  c11;1r~c\ . I I I ( I  c lclc~~\i \~c I ~ I I ~ , I I ~ .  111 III(. c ; l c - ( ,  01  tIl(. \ r l~itc S ~ I I I I O ,  tlic Ii111l in tllc 

( ~ , ) ,  1 )  l l , ) l  c ,1111 i t ( ,  ~ 1 1 , 1 1 1  l l l ~ ~ ~ , . l ~ ~ l l , l ~ ,  l ) l l l \ ,  
Ilestl Illn!. ;~ttcmtit ~ I I  hplit :In\. fb111;rlc RI-c111 1111 . I ~ > . I I ~  C I U I ~ I I ~  courtil~ip ;uld l>~-cedin~ 1 . k  
;utelilI)tc. 111 somc caces. tl~ese I1o11tl~ II I ; I \  ir1tcrler.c \\it11 hrecding succcv if the females arc 1).1t.1 t0111~1ilrtl I ; O I I I  I ~ i ~ t o ~ i c . , ~ I  qtl~clllook ,III;I~!-.~.. '1: \\'.lCc~lc~. I - o ~ t  \ \ ; I I ~ I I  

;llrle corltilIunll,.  drive olf.:ln n l ~ l , l c l , l c ~ l i , l s  I l l ; l l c ,  l l 1  , .~ l i l lOs ,  l,ull cc,llrtshil, hella\-iors In;1v 1): l t~ l;)! l ~ ~ ~ t l l  t : ~ p t i ~ c  r l l l c l  \ \ i l t l  110r11 i ~ l c l i ~ . i c l ~ ~ : ~ l ~  C I I = ~ ;  6)s c;~ptive I V ) I I I  I - ~ I ~ ~ ~ ( I I I C  

i11c1~1de rctrcatq, circlcs ; I I I~~ , /OI -  ~ I ) I I I ~ I I ; I I I ~ . ~  ; I I I C I  ~ I I I ~ ; I ~  clisl>I;l! S ( i ~ i c l ~ ~ c l i ~ ~ g  I - I I S ~ I ~ I I ~ ,  i;llil)irli, ti"f" 'l1' l(""il' i"ll"".' 

I )~~If ing ,  and nudging \\tit11 thr llorn 01- 11c;ld). /\gg~.rssion at this jloillt (if the intcrnctiorl 1);lt;l ~ # I I I I ~ I ~ I ( . ~ I  ( i 0111  Jli..~culi,.ll . , l l l c l I ~ l l , l l i  : l l l ; I1l~~t.~,  I . i l l ( l l > l l l , t  ;lllcl \ l , l l c l l ( l ,  s , ~ ~ ~  
t ~ e ~ - o ~ ~ ~ e ~  nggrcssivc) mx!. I~rclcced 11)  I,c\~cl-.l or 5 :~~gr.cssion ns clrscrihcd in Table 7. I t  I ) I C ~ { I  \\'iI(l \ I ) ~ I I I ~ I I  I ' ; I I I ; .  I I.1t.1 I ~ I I  L . : I ~ > ~ ~ \ , ~ - I , ~ I I I  i,~(Iivi(it~;~I< ,)ill\,. 
sllor~ltl hc noted that hot11 scsc.; m;l\, ~);il.tic.il>;ltc. c(111;11l\. i l l  th[. ;~ggrc-sion. Again, 1il;ln;lKcr.s 

" l ) , I I ; I  ~ 1 ~ 1 1 1 l * i l , ~ c l  ( I I I I ~ I I ! :  I I I I ~ ~ I I ; I I I [ I I \  \ \ ~ I ) I I ; s I I o I )  [ I i ~ ? ,  I I , . ; ~ I ) I I ~  ~ \ s t c ~ ~ i ~ ; ~ t i c  ( I , I ~ . I  I I ( , ~ , ~ I ~ ~ ( I .  ~,11011lcl I ISC 111ci1. clisc.~,ctio~~ ,IS  to 1v1ic.11 to s ~ I ~ ; I I ; I ~ ( ~  111t. r11i11os i l ' ; ~ ~ ~ ~ c * s : < i o ~ i  ~ ~ ~ - o c ~ ( ~ e ( ~ s  to ;I 1)oiltt 
;it \v l~ ic l~  i t  ~ I I ~ ~ : I I I ~ ~ I S  tllr ; I I I ~ I I I : I ~ S .  ' 1 ) ; I I : I  e . 1 ~ 1 1 1 ~ 1 i l ~ , ( l  l ) \  c , . ~ I c  I I ~ . I I ~ I I ~ :  I I I C  ; IR( .  ( 1 1  t 1 1 ( ,  ~ I I .  'c1;1111 : I [  I I I ( ,  I ) i r t l ~  0 1  t 1 1 ( .  l i 1 ~ . 1 1 : 1 \ t  

t:)II'. 1 . i ~  I I I I ~ ) ; I I I ( ~ I . \  I ) I I I ~ ) I ~ \ C S .  . I I I  ; I I ~ ~ ) I . I I S ~ I ~ ) ; I ~ ~  :yc. ; ~ t  first ' I ; I s ~  1~1t.c.rss1;11 I ) I ~ ( . ~ I ~ I I ~ .  
I I I ; I \  c ; I I ~ . I I I ; I ~ ( Y I  I N  : S I I I ) I  I < I C  till;; ; l 1 1  (.\1i111;1tec1 g c s t : ~ t i ~ ~ ~ i  1~r1.iotI fi-(1111 111c I( . I I I  ) I  t c . 1 1  
,1gt. ( \ l  t l l ~ ~  sil(, 0 1  c I ; 1 1 1 1 .  



i l s  tllc frriinle c-onles irlto fi l l1  cstrus, slir \ \ , i l l  licgir~ to  ncccpt the h1111 11l:lcing 1% chin o n  her 
S I I I I I I ~ .  (Sec : \ppc~~tl is  I I  R ~ ; I I I ; I ~ C I I I C I I ~  lCtlloy:r;1111, " ~ l l i ~ i  rest.") ~ ' I I c  I ) r ~ l l  III:I!* I~rocccd fio111 
t l~ i s  sl;lge to ~ > c t . f n r l ~ ~  r.cl)c;~tecl 11rclinli11;1r\ I I I O I I I I ~ S  l r l l t i l  the fk111;1lt. cvcr~tr~;~ll! stands \\,it11 
hrr  t:~il c.rrrled fi)r f i l l 1  pcllctr:ition. It  has I > ~ ~ I I  ~ lo tcd  t11;it the 111:1ck rhino Illay mount  \\.it11 
01. \vitl~out all ercctitm, \z*llcre;~s the otlier t\vo sl1ccics (wl~ i te  and grc;ttcr one-horned rhinos) 
g : . ( * ~ ~ ( ' r ; ~ I ~  Iluve bccn ~~clrol.tccl tcl rnour~t I1eli)n: :In erection occurs. 111 tllc c;lsc of  the \\,hitc 
1 ~ 1 1 i r l o .  S I I L ~ ~ ~ ~ ~ S S ~ I I I  c ( q ~ ~ ~ l : ~ ~ i o ~ i s  I I ; I \T  I W C I I  ol~scr\~c:cl i 1 1  111c I ~ I ~ C S ~ I I C C  o f t l ~ c  I ~ ~ I I I : I ~ C ' s  cnIfor,i~~\.,r- 
11i1v ~ ~ ) I ) I ~ ~ ; I I I ~ ~ I I  ;is \\~cIl ;IS o ~ l i c r  ; ~ c l t ~ l t  I ~ I I I ; I ~ ~ s .  ' l ~ ~ l i l c  c) o r ~ t l i ~ ~ c s  g(<11cr;11 vel)rocir~c-ti~,c- I>eli;~\~ 
iol-s cilrst~~ vctl i l l  1-1li11os ~ l u r i ~ ~ g  c s ~ r r ~ s  ;~n t l  ~o11rtsI1il1. 

:\S I'~c\.ior~.;lv dcscrihctl. y:rc;~tcr one-horr~ctl rl~illcis should lic intl-citlr~cctl or~l!.  \vherl tllc 
t1,11);1lc is i l l  cstrt~s. hlor(. S ~ I  io11s ; ~ g g ~ - c s s i o ~ ~  I X ~ I \ ~ C ~ I I  ol1l)ositc scs i r~t l ivi~Ir~;~ls  01. this ~ ~ ~ ~ c i c s  
II;IS I1cc11 c.ited, As tllc 1k111;1lc rllino at~proncllcs ~)c;rl< estrrls (as inclic:ttccl I>y s11c.11 heh;~\-iors ;IS 

i~~c.r~c;~secl ~1ri11c s l i r ;~ \ , i~~ , t ,  ~ I I ; I I ) ~ ) ~ I ; ~ I I C C ,  i ~ ~ c ~ . c ; ~ s c ~ ( l  voc.;rIiz;~tio~~s ;111tl V I I I \ * ; I  \ \ * i ~ ~ l c i r ~ ~ ) ,  ; I I I  i111ro- 
c111t.lio11 sl\or~Itl I N *  : ~ ~ t c r ~ ~ ~ i t c c I ,  I t  1x1s I1cc11 11ott*c1 I I I ; I I  l)c:~l< C S I ~ I I S  I ; I S I S  ; I ~ I ~ ) I ~ ~ X ~ I I I ; I ~ ~ ~ ~  2.1 11r : I I I ( I  
o l i t i ~ ~ 1 ; 1 l  co~~cclitiori ~ I I ; I I I ~ . ~ s  occi~r- 1ietwcr11 11ot11.s R ; ~ I I L ~  1.2 ~I'i~L>lc 10). 

CO l$ll l , , \ ~ l ~ l O ~  
C ' e ) l ~ ~ ~ l : ~ ~ i o ~ ~  in the ~ . l ~ i ~ ~ ~ i c c r o ,  II;I \  11ce11 clc~c~-il)ccl ;IS tvl)ic;~ll!. cc111i11c i l l  1)ositio11. ;It tllc ~ 1 1 1 -  

I I I ~ I I ; I I ~ ~ I I  o t  cc111r-tsl1ip l1cl1;1vior~, ;I lie111;11e i ~ ~ c l i c : ~ ~ c ,  l ~ c r  rcccptivit!~ l)!, st;111cIi11~ still ;111tl 

;~llo\ving the lit111 to r c s ~  I ~ i s  chin on hrr 1.1111111. 1 Ie tllcll r110l111ts Iler ;111cl ;~cl~ievcs a11 crcctiorl 
:II this timr i t '  lie II;IS 1 1 0 1  ;~lrc;~dy. I:ollo\\.i~~g ~.cl)c;~tctl prcliminnry I I I O U I I ~ S ,  ;I[ f i r l l  copirl;ltio~~, 
1.hi111 ts I ) I , I ~  r c n l n i ~ ~  c .o t~~~lc t l  1i)r 30 mill t o  1 l ~ r ,  \vilI i  cincr~lntions c.vcr!. I;\\, minutes, and mttl- 
t ilile mor~nts/llreccli~~gs In;(!, occt~r. I:ollo\vi~~g lirceding, the two ;11ii111:1ls show signs of' 
i ; ~ t i g ~ ~ c  ;~n t l  p;lrt C.OIIII);III\;  ;~l thor~gIi  tile 111;1lc I I~ : I \ .  rrrllain in close ~ i r o s i ~ ~ ~ i t y  tci thc fcrnnlc 
I O I  2 to f )  <!;I~S. P!l)tc t11:1t (1:1t;1 ( I I I  hI:~cIi r l ~ i ~ ~ o s ,  1111Iil<c that rcport t~l  011 ot11c1. spccics, i l l c l i -  

C . I I ~  t11;lt thry rn:t\. ~olltil lrl;~ll\ .  I>rceci t ~ ~ r o ~ ~ g l ~ o r r t  grst;itioti. 

I ' I ~ I X ; N A N C Y  A N I )  I ' : I I ~ . I ~ I I I ~ I ~ I ~ I O N  
( ; c s t ; ~ ~ i o n  ~.el.iods 1i)1. 1I1c tl~rcc. rhino sllccics listcd in 'Table 10. ' l l~l)lc l I lists I>ehaviors 
;lssoci;rtcc\ ~ v i t h  pri.gll;lnc\ :111cl imycnding l>ir.tl~. 111 general, ~x.eg~i:u~t  \vl~itc rhinos \\.ill ccnsc 
l ~ c l ~ . ~ \ ~ i o r c  nssoc.intcil \\.it11 cktrr~q and cshil)it ;I I;rik of hrcetiiny: Iirl~;t\.ior-. 11s prcvic~r~sl\. 
~lc~c.r i l~ct l ,  I)I.IcI< r l ~ i ~ ~ o s  III;I!, l)rcc(l c ~ o ~ i t i ~ ~ r ~ ; ~ I l \ ~  I I I I O I I ~ I I ~ ~ I I  p,c<t;~tior~. 1 1 1  ; I I I  sl1c(.ics, t l~crc I I I ; I \  

\>c :I I I I I I ~ ~ S  clischnrgc, ~~oricc:rl~lc \\,ei#l~t g : i i ~ ~  or i ~ ~ c r c ; ~ s c  in girt11 size, :IS \vcll :IS incrc;lsccl 
frccluuicies of r \ckcat io~l  ; I I I ~ ~  urinatiorl tllror~gllor~t ~cs tn t ion .  



I I I I ~ ~ I ~ I I I I O I I S  \vitlr \ r ( . ~ \ *  1 ,11~c C I I ~  I11r11lc.s 11,rv(- 11,1[1 srlc(essi~~I 1)111111; 1 1 1  ~ I I C  I i t  I I I 
/ 30 riays prior to Ijirth L weem prwr  ro ulrrri .44 to 45 llr prror ro ~llrth 

I , I C ~ C I , I ,  I,o\\cvcr, I I I C  CO\\  . I I I ( I  , I I I \  111~1lc\ \ I I o L I I ~ I  l>c ~ v ~ ~ t c l ~ c ( I  \ c l \  cl~~scl!. 
- - 

T 1 L . .  R T .  1, enlarge . 
l I 

~ d c t c r s  increase drarnati- 
,, . . lllcrcase ~n rear slze I\ lpples TIIC O I I \ V I  of ~ I I  t11 o l t c ~ i  ti~l<c\ I I I , I C  c (11 1 1 1 ~ 1 1 1  01 in 111c ( - J I  l) 11ro1 11i1ig .IIICI I I I J \  l,ist l to 3 l ~ r  

I j , * ' , >  . 
I ' , I I ~ I I I ~ I I O I I  I I ~ I I : I ~ ~ \  I , I < . I \  l 0  I O  l ?  111 fi0111 \ V , I I ~ I  li~(.,rk, 11io\1gIi I ; I \ (  ~ ~ I T I C  I I I I I I ~ I ~ I ~  IIIJI, 1~11<c t , - . I , 'ic"lly I11 SIZC 

: 
IollKer I I I  ( , I ~ I c '  ' l  ~lre~erit.t~11111 01 ,I t s l l f  I Q  K ~ I I ~ I . I I I \  I I ~ . I C ~  I ; I , I+ .11111o\r~Il rc<r[ tcct ~ ~ I V < ~ I I  ' C 

r , i t~t)r~s (10 occur .111(1 I I I . I \  I . I ~ ( .  Io11gt<1 111.111 I~cdcI l i ~ \ l  I ~ I I I I I \  C'.rl).ll)~lit~t*s 101 I ~ I ~ I I I I O I I I I ~  
l leginni~lgs of' milk Nipples clcvclop w:tx I n n p p c t a ~ ~ c e  
prc~.luction 

h11 tll, l~~l l lolcl l  , l l ( >  & l \  1~ ' l l l l~ .  plugs 

hllilk Inay be csl~er~rle  
C.11 I 111 I I I O I ~ X I I  N r , a 

i\ single c-nlf is gc~lcr;illv thc rulr. l,'e\v ~ ; I I ; I  are nv;lil;ll>le on hir111 weights, I11rt in gcllcr:ll. 
~ . . , I I V C ~ .  \\,rig11 I ~ I I I I ~ \ \ ~ I I I ~  :\I l ) i r t l \ :  27 10 41 kg (00 10 00 l\>) (l>l.,~cl~, I I = ~ ) ,  5.1 to 70 l<g ( I 2 0  
to  l55 1111 ( \ v I ~ i ~ c .  11-5). : I I I ( I  (15 10 9 l ILK ( l 44  to 1 %  11)) (i:rc;~~e~- O I I C  l ~ o r ~ ~ c ( l ,  11 ~ 0 ) .  

c l '  Vulva swcllir~g orc i~ t  s Bccnnlcs irritable itlld 

wltll pressure on  the teats zggressivc t o  stinluli, 
inclurling st&- 

1 ITetlli~lc in:iy ~)rolapsi: 
4 ,  t 7 .  - . - vagltlally xrmcll rlctccat ~ n g  

l r n ~ ~ ~ ~ ( I ~ . ~ t c l \  iol10\\111g h11tIl. tlrc I I ~ \ \ I Y ) I I I  calf I \  ~ I \ I I , I I I \  L I ~ , I I I ~ ( I  IN ~ t s  11101lirr ,l~rcI I ~ I \ L  l\/luciis plug t o r ~ n s  

ir.lnclc \ \ r t 1 1 1 1 1  i 0  111111 10 5 111 of l r~l t l l  \ ~ l c i \ l ~ o r ~ ~  c.111 I I I J J  I ~ ~ I I I I V  t r ~ ~ c t ~ o ~ ~  111,rtc11aI t o  l ~ e l ~ r  
\ I C < I ~ I \  I I W I I  I i . ~ t  t r o l l  I I ~ , I ~ ~ . I I , I I ~  I I I , I \  I I I C I I I ( I ~  s,111cI, ~ I , I \ ( . I ,  SII.I\V, I I , I )  or ruI)Iwr I I I , I I ~ I I I ~  1 1 1  . I I I  L Incrc;~scd vulva clitation 

1 . 1 ~ ~ 5 ,  l>o111 the. (1,1111 .111[1 1.111 \I1o111cl 1 % ~ '  I I I ~ I I I I ~ I ~ ( I  (lo<elv 10 I)rc\e11( I I I C I I  I I I # ~ $ ( I O I I  ol t11c I 

,~tlclcd \~l l )s t l .~tr \  \ cl~oulcl I)egrn I I I I I \ I I I ~ :  I V I ~ ~ ~ I I I  1 10 2 111 01 \ I . I I I ( ~ I I I ~  (tlloilgll 111 .I s111 I lncroased rcstlcssncss, 

gle c .l\c, .I cnlt r e rno~cd  from tt. tl.1111 t o r  ~iictllc.~l inter kcntion ~ ~ i r ~ c c t l  16 11s po\t h11 tll) I'hc lies dowtl often 

d.im W I I I  nulsc I1e1 c ~ l t  tvh~lc ~1,111tl1ilg 01 1\1ng or1 I lc~ slclc. 

[ ... Infi~rlts 1c.k tl1;111 2 n~ontl is  oltl rna!. nut.sc Iiourl!., \vllilc nldcc- c;ll\.es rttlrsc ;I[ intcrv;lls ot- .. . . 
;~hout  2.5 hr. I-r\\. t1:lt.l arc ;~v.~il.il>le on rlr~rsirig- c I r ~ r ; ~ t i o r ~ ~  and h ~ ( ~ t r c n c i e . ~ ,  I)rlt it has Ilren 1 - 5  ;: C.O~ : .4 

L-.ii, ~.cporte(l 111:tt its tlir c;rli'agc\ :111cl grottts sl~.orlgcr, n u r s i r ~ ~  will usu:llly i11cre:lsc i l l  d ~ u a t i o ~ l  Ixlt I, .. =S,! 

~ l c c ~ . c ; ~ s c  i l l  l i c c 1 r ~ ( ~ ~ ~ t y .  I t  I I ; I ~  1>ec11 rcpor~c(l 111:lt c:~I\~cs I I I ~ I V  X;IIII  111) to 4.5.1 l(!: ( l 0  lli)/[l:~\a li)r 
t11c fi1~1 1 0  (I;I\.S. ' l ' l ~ c  fi1,st ( l r l [ . ( . ~ ~ i o ~ i  I I ; I<  I ) C , I , I I  r c l ) o ~ t c ~ l  111 2 to l 0  t l ;~\,s of.;~gc (11=2), C';~lvcs 
Ilia!. I I I I I F C  l;)[. 111) 10 L \.c;lrs. ;~ltllorlgll t l ~ c \ .  II ; IVC Iwe11 ol)sc~-vccl first sanll)lirrg solicl f;)o~l ;rt 
l c s  I I I ; I I I  l \\feel< to l I I I O I I [ I I  o I ' : \ ~ c .  C;IIVCS 111:rv \)c ollb~~ccl S I I I ~ I ~ I ~ I I I C I I ~ ; I I  t b c c l i ~ ~ ~ s  o f - ~ ~ ~ i l l <  i l .  

I I c ~ u ~ l i ~ l g  or1 111c Ii~cilitl- ar~cl lllc species, :I co\v arlcl Ilcr nc\vhorrr c:llfrir;~y Ijc ~.cintro~lrrcetl 
to  tile ~~l;~le.'lrertl .\tier 2 \vecks (white rllil~os) or fi)llo\virlg the CO\\.'. first  he:^^ (Illack rllinos). m<=;<; 
(Scr 111tr-otluctic~ns :~ljovc 1;)1. i111.11ler dct:~ils.) If the Ii~cility is :11)le to ~ I I I I  ~ i ~ ~ l l t i / > l e  fi~r11:11c 

~:- . 

grc;~tcr ~ ) I I ( -  11or11(xI rrl~i~ros ~ o ~ c t l ~ c r . ,  111c t , o j v  ;111cl c ; ~ l l ' s l ~ o r ~ I ~ l  1101 l)(. i~~t ro( l~r (xx l  to ~ l r c  O I I I [ - ~ S  
. . .  I r ~ l ~ l l t ~ c l i : r ~ c ~ l \  I ; , I I o t  



IT\\. ( I ; I I ; I  ;II.C av:~il;ll>lt. on t l ~ c  I~cha\.ior:~l o l r t o g c ~ ~ \ .  01' rhino c;~l\.es.  Both 1>1;1cl; and grc;iter 
O I I ( . - I I O ~ I I ~ ( I  (.:~lv(-s g c * ~ ~ t - ~ ; i I l ~ ~  (10 1 1 0 1  I I ; I V C  peers 10 ~ ) I ; I \ .  \viIl~, 111orrgI1 tllcy ; I I . ~ ~  } ; C I I C ~ ; I I I \ *  v~.ry 
c ( ~ r i o t ~ s  ;111ci OI.I(.II ~ I I ; I S C  ; I I \ ( I  I I I O C I < - ~ ~ ~ I ~ ~  \ \ p i t 1 1  their c1;111is o r  I ) C ~ ; I S ~ I ~ I I ; ~ I I ~  l ~ e p c r s .  \~llllitc 
rhino i. ;~l\~cs csllil>it t l~ecc I,cll;~viors to\\';~r(l an!. nlalc, female, c.;ill' or juvrl~ile in the IlerJ. 
Non-;~gg~-cssivc srsrrnl heliaviols rnav I,c cxhihitcd ;II ;IS enrl!. ;IS 18 months oi'nge in 111:1lcs. 

In gcr~r r :~ l .  thc 1 0 1 1 ~  tcrrn soci;il cl.t&ts I I I ' I ~ ~ I I I ~ V ~ I I ~  ~ . l l i r l c >  calvrs li.oln tl;il~ls s l~or~l t l  Ije ilr\,cs- 
tig;itr(l. I > ( I I -  ; I I I  y i c c i c ~ ,  \ V C ; I I I ~ I I ~  or ~ ~ ~ I I I ; I I I C I I I  ir1);11.;1tia)11 (>l . t l~c c ; ~ l i c x c ~ c ~ ~ t  l;)!- 111c(li(.;11 r ~ ; i -  
SOIIS s11ot11t1 I I I I I  I ) ~ L . I I I -  I>cI;)vr 1 \.car 01' ;lge. ;l c:111' c;111, l~o\v~\.c.r,  I)e teli1l101-;11 ill. sel>;rr ; ~ t r d  
liom 11s ~riothcr ;I[ ; IS  e;~rl!. :IS 1 wont11 ol':igc for sllort pcriotls c)l'tilne (e.g., re- l ) reedi~~g 01' 
( I ; I I I~) .  ( ~ c I I ~ I ~ ~ I I v ,  111c I > I - C ) C ( ~ ~ ~ I I I . ( ~  is [ I )  sc.l);~r;rtc 111c c;11I. 1i)r s l i o ~  t pc-rio(ls 01' 1i11ir (e.g., l 5  1 1 )  

20 111111 cIr11.i11g c l c ; r l ~ i ~ ~ g )  ;I I I ( I  ~ I ; I ~ I L I ; I I I \ .  ilrc.rc;~se tllc s r p ; ~ r ; i t i o ~ ~  ti111c. l l . ; ~  ( I ; I I I I  is not s( . l~r( l -  
L I I C ~  t o  I ~ c  re-hrcd, her calf III;I\ ,  I-enlain \vi t l~ her tlrltil it reachrs sexual 111;1rrlrit\t (at ;~pl)rox- 
i ~ ~ i ; ~ t r l \ ,  . l .? tu  5 \ ,(*;~rs of : I K ~ ) .  1 1  S I I O I I I I I  l ) (*  11otccI 111:it :i\-;iil;rI)lc (I;II:I i~~cIi(.;ilc* ~I I : I I  11t1rsi11g 
clots I I O I  i r ~ I > i l ) i l  c o ~ r ~ . c l ) t i o ~ ~ .  111 ;I l~(!rcl I i l < v  si111;1tio11, ;I lt.111;1Ic \vl~i tc  rliillo I I I ; I ~  t c ~ i i p o ~ ~ : ~ r i l y  
abarlilolr hcr call'tlur.iug estrrls i111t1 rejoin i t  i ~ n n ~ e d i u t c l \  aftcr hrcetling until the birth of her 
nest ~ ; 1 1 1 :  'I'hr til-st c:~ll'rnn! I)c I;)rced :I\V:I!. hefor-c ~);~r- tur i t io~r  o( 111e scco~ltl c;llf as tllc t l ;~m 
S C ~ I ~ S  1 0  iso1;11c ~ I ~ - I . S ( ~ I I :  l:oIlo\vir~g the Iiirt11 oI.thc sc(.011t1 c;ill; 1111- Iil.st c ; I I I ;  t11c-11 :I S ( I ~ ; I ~ I ~ I I ( ,  
III;IV rcioi11 its 111ot11er ; I I I C I  I I C I  I I ~ W  c.:iIl.il~ ;I soi.i;tI [;rotrl) I i~ r  (11)  10 4 yc;~rs or (111tiI it ~ ~ : I L . ~ I C S  

[DEN-1.1 I;lC:\.I.ION 

: l l t l~ot lgl~ ~)Itysic.;~l ch:~ri~ctcr is~ics  such ;IS 1111rn size ancl shape ln ;~kc  indivitlual rhinos fl~irl\. 
c:ls\. to ilistir~gtrisli Iio111 o ~ l c  ; ~ ~ l o t l ~ c r ,  so1111d ral>ti\.c I I ~ ~ I ~ ; I ~ C I I I C . I I ~  rcqtrir~s 111i1t :~r l i~~l; i ls  l ~ e  
i(lc~~tilic-(l llirotrgl~ IICI.III : I IICIII  : I I I ( ~  rcli;iIilc I I I C ~ ~ I ~ ~ I S . ' I ' ~ O ~ ~ ; ~ I I ' ~ ~  ~ I ~ ; I I I S ~ O I I ~ ~ C ~ S ,  i ~ ~ ~ ~ ~ l ; i r ~ l c ( l  ; \ I  tllc 
1);lsc oI't11r 1 ~ 1 ' 1  r ; ~ r  (111rilig l)ost~11,1t;11 ~ ~ ; I I I I ~ I I ; I ~ ~ ~ I I  or ;IS so011 ;11'1c*r hirtll ;IS ~ )o~s i l ) l c ,  l)~ovi(lc 
;I 111c.111~ ~ I ' I ~ C I - I ~ I ; I I I ~ I I ~  l v i ~ n : ~ r \ .  iclcntific;~tio~~ firr ;III  i ~ ~ d i v i d ~ ~ ; r l s .  ~ \ d t ~ l t s  111;lt ; I I - ~  riot currrr~t- .  
I!! ~ I - ; I I I ~ I I ) I I C ~ W " ' ~  c l ~ o ~ l l d  he \ \ * I I V I I  tlic c)l)l~ortl~nit\p :~riscs. Note tll ;~t tr:r~~slior~tIcr numl)ers, 
wl~icli :~rc. ;~ssignccl 1i)r idcntilirntiorl, lrcctl t o  he rrl~osted to tllc* sttrclhool; Icc~el~er. In  :iclcli- 
tion to  ;I transpol~tle~-. cach i~~tlividual slror~ltl have n secondary vislr;ll means oficIcntilic.:~tion, 
SIICII  ;IS ;III car t;ig o r -  c ; ~ r  I I O I ~ ~ I ,  I'liotogr-nl)lis or skc~tcl~es in t l ~ c  ;~rlirnnl's records ni;i\, :llso 
scr.vc. Illis ~ > t ~ r l ~ o s r .  

I (EEI ' I I I  ' I ' I I A I N I N ~ :  A N D  ~ N ~ I . I : I ~ \ C T I O N  

As \v1111 ;In\ position involving the matiagement of I:~rgc anirn:~ls, rhinoceros kccpers s l~ould 
have ;IS 1n11ch for ln;~lizcd tr;rir~ing a ~ ~ t l  c.xl>eriencc :IS ~lossihlc :111(1 sholrltl I>r familiar with 
rhino I>c.li:lvior :Ink1 I ~ ~ s l ) ; ~ n t l ~ y .  111 ovdcl to cnsu1.e s;rlbty and to ~>ro])erly r1lc.c.t thr  rrclui~-c- 
rnerits ~ ) I ' I I I ~ I I ; I ~ C I I I ~ I I ~ ,  it is rccornn~endcd that lnorc t l ~ ; ~ n  onc keeper he responsible f i ~ r  the 
rare of- these animals on a cl;iily basis. Kccper inter;~ction shoul(l he restrictctl to  desiKllatcd I \ ~ Y . I ~ C I -  ~ I ~ I ~ I - ; I ~ . I ~ I ) I I  \\.it11 I I I I I I O \  i q  :I l l(~c.(~~i:lr\  I I , I I . I  o t - i ~ ~ ~ <  I W ~ ' I I I  I I I ; I I I ; I ~ ( , I I I ~ I ~ I  

;lrcas ;lntl should I>c co~~cluctcd in ; ~ c c o r d ; ~ n ~ . r  \\lit11 i~~s~i (~ l t io r l ; i I  I)r~)tocoIs. I:ill;lIIp, C O I I S ~ ~ I ~ I ~ -  I I 1 4 -  I ( . '  ~ ) I I I I I I I . I I I ~ ( . ( ~  1 I I ; I I  i l l t ( . ~ . : ~ i . t i c  111 1 1 1 .  Iiri~ittxl 1 1  4 (II .~;~!;II ; I II . I~ ; ~ l c ~ , l i  :11111 J I I + ) I I ,  

cy 01. I . O ~ I I ~ I I C  is \,it:rl ~ I I  c l ;~ i ly  ~ I I I L ~ ~ : I C - ~ ~ I ) I I .  t O I * ,  1 1  : I ~ ~  I I I , : I I I I I ( , I I ~  I ( ~ ~ I I I ( , I I <  1 1 1  I I , I I I I ~ I I ~  I ~ ( ~ ~ ! : I , I I I I < \ ,  ( l 1 / ! :  / P ' ,  1 / l ; 8 , / / l  
z,'f/',,q!,#;/ / \ , ! L , \  



'I'hcrc arc I I O  corlclr~ri\*r data to i~ldicntr tllc clikcts ot'clillb~.crlt st\.lcs 0 1 '  kccl)cr i~ltct-nctior~ 
O I I  r l l i~~nccros heh;~vios o r  r.cl>r.otIi~ctive success i r r  cnpti\-it!. I r l teract io~~ stvles r:lngc from n o  
C O I I I : I C I  :II ; I I I  to tl:~ily I I ; I I I ~ ~ S - O I I  t , o 1 1 1 : 1 ~ t  l 1 1  :III r1'I;)rt to ~ r t ~ ; 1 1 ( ~  :l11 ~ * ~ l \ - i l . o ~ l ~ l l c ~ i t  I ~ ; ~ ~ ~ c r ~ ~ ~ t I  ;~I'tcr 
t l ~ c  lvild, l~o\\*c*\~cr, ;I[ 110 ti111c s l~ot~lcl  ~ ~ c l : ~ t i o ~ ~ s l l i ~ ) s  wit11 kc*cli(:ss strI)stit~~tr I I : I ~ I I I . : I ~  i111v1.- 
:~ct ion among ir:diviclu:~ls. 

I t  is import ;~nt  that rl~inoccsos ~ ~ e r s o n n c l  Iteel> a tl:~ily log, 110tirlg all!. ~lrlusu;~l I~cha~~ior:rl  
c l i :~nge~ .  I r  is the r r ~ ~ ~ o n s i h i l i t v  of  ~iinn;~gcrncnt to sr11)1dy all ~ lc r t incr~ t  cl:rtn to tllr str~cIl>oc~k 
kcc~icr. 

1 )AI 1.v I<!$(; l h1 I ~ N  

I;rcsll \v;~tcr. shorllcl I>r :~vnil:~t>lr ; r t  ;all t i ~ ~ l r q  and s l ~ o r ~ l d  bc cl1;ungcd tlnily o r  sul)l)licd bj. :In 
;111to111;1tic- (ill or c o ~ ~ t i ~ ~ ~ ~ o i ~ s - l l t ~ t v  tlc\?ic(.. I{cg111:1r c l r : ~ ~ i i ~ ~ g  ;111tl ( I i s i ~ ~ t l - c t i ~ ~ ~  S I I ~ L I I C I  O ~ C I I I ,  ; it  

:I r ;~ tc  thnt illhihits the g~.o\vth o l ' ; ~ l g ~ c  ; I I I C I  hactcr.i;l. \2/atc1 tlcvices s l lo~~l t l  l)e c o r ~ s t r ~ ~ c t c ( l  to 
I > I ( . \ T I I ~  1113sc1. sl>ill;rRc. o r  Icakngc.. Rhinos ncccl :lcccss to  \\.;Iter pools ;~rltl/r,r r1111tl baths t o  

krt.1) their skirl Ilc:~ltl~!.; ~iitltl \v;~llo\vs sl~oultl  \>c ~-c r~o\x t r t l  Iirrioclic.:~ll!~ to 1)rcvcrlt cor1t:1111i 
n :~r io~l .  (Sec t l l r  I)csip,~l cliu!,ccr 1i)r 111orc ir~ti)rrll;~tion 0 1 1  pools ;Incl t\:;~llows.) 

N;IILIS;II s~~I>str;ltcs s11o~11tI \>c s ~ ) ~ ~ - c I ~ ; I I I ~ ( I  :111d r :~krd dirily, ;rnd 11:lrd-st~rfi~crtl ascns riot 

rxl~osccl to t l ~ c  ~ I V I I I ~ I I I S  slioi~ltl I)(.  tlrjr-clc;u~ccl or I~osrtl  tl;~ily ;111tl tlisi~lll.c~tctl ; ~ t  Ic:~st \vccbk- 

l .  Indoor Ilousi~lg s ~ ~ r l i ~ c c s ,  ;IS \ \ ~ l l  as \v;~lls ancl r111) :lre;ls, s h o ~ ~ l t l  he clc;l~letl tl:~ilj: 1 . i ~  i l l -  

s t i t i~tions holding tire-ranging herds, these dail!. cleaning ~~rocedures  : ~ r c  not practical, l>tlt 
~>criodic rcnloral oi t lu~ lg  I ~ e a j ~ s  ;~r ld the 111rning ot'soil ancl scattering of  rnanur-c with prol>- 
cr. cclui!~lnc~lt ;\re r~eccss;r~-y r o  rcduce 1':11;tsilt: 11)iitl~. ./\dditio~~,~ll.; thc clilily I I O S ~ I I ~  or :.11(,\\'- 

c r i r l ~  of ~ . l ~ i n o s  i r l  tllc Iwrn wit11 tcrn~>er;rtt~re-corltrollcd nr:ltct. is recommended to prcr~notc 
11c;lltlly skin [luring thr  \viiiter r ~ ~ o n t h s .  

Ijc'l1;~vio1.;1l erlrichr~lc~lt is ;I \ \ ~ 1 1  1;11o\vr1 L . ~ I I C C I ) ~  iri ~>ril~l;rtc litcr:lt~~sr (e.g., 'l 'ril)l~, 1085; 
Illoo~rls~nitll  c l  :I!., lC)88; O 'Nr i l  ct  :d., 19')l) and t o  ;I lesser cxtcnt i l l  I I I C  ursitl, Iklid ancl cl- 
cpl1;111t l i t r r ; r t~~re (C-.g., C ~ ~ t ~ I s t c ; r ~ l  ct ;d., 190 l; l~c)r~li111;111 et ;d.. 1992; l-1:1r11iett, lC)05; I<niglrts, 
lc)Yi). Enrichment is not cor~lrllonl!. c r l l~~l~as izcd  in ungr~l ;~ te  rnan;lgelnent i l l  general or 
\\,it11 rhinos sl)eciiic:~lly. T h i s  drticit, Iio~vcvcr; sho111~l not dc-crilph:~sizc the potcrltial I~erlc- 
fits oI'I)ell;l\~ioral ant1 c*n\riro~l~~lcwt;rl e r ~ s i c l ~ ~ ~ l e n t  i l l  rhino ~ l ~ ; t ~ l a g c r n r ~ ~ l .  



. . - . . .  
pc)r-;uil\. \ c l>ar ; l t i r~~  ,111 indi\.itiu:tl OI- intlil-i<lu;~ls Iroru the gror~l) or, con\~crscl\; allo\vine rlli- 2 (I1/'</, ()l.l*r/7*~?':~~ ' t f ~ '  ZC,~O,!::<~I! 1 \ 1 1 k )  

. . .. . . , 
11oq access to each other 24 lir :l tla! (as conclitions nllo~v, citltrr irltloors o r  o ~ ~ ~ c l o o r s ) .  I3l;lc.k 
rhinos :~rc- cclrisiclrrcel ~ l~ode~-n te l \ .  social comp;~rccl \r'ith white rllinos: Ilo\vcvcr, irlstitrrtior~s 
\vitlt I:trgcr encloqures mnv l i o ~ ~ s c  t h c ~ n  in more hcrtl-like sit~~:rtions. Ag;ti~l. a l lo \ r . i~ i~  co111- 
~i ;~t i l>lc  i~ldividtial. to spend ;IS 1nrlc.11 time ns 1lo~sil)le ~ v i t h  cnch other 1n:I). ~)~-clvc bcncfici;tl. 
I t  i <  r c c . ~ ~ ~ ~ ~ ~ n e n d c . ( t  tI1.1t greatet- o r l c  Ilornetl r-hi~lc,. hc housctl scl)aratel\ (cxccl>t in the c ;~sc  
of' \.cl.\. I,trRc e r~~ . los r~~c . s ) ;  Iio\vcvc~, i~~t l ivi t l r~:~ls  sl~crl~ld be given I>otll vis~~;l l  and oltileror.. 
:lL.ccs!. 1 , )  ( ~ ; l c . l l  O l l l ~ ~ l .  

~ ~ ~ s ~ t i ~ ~ i ~  (Icsig11 I I I ~ I \ ,  i ~ ~ c x ) ~ , p o r : ~ t c  III:IIII.  l ' c~~t t~rcs  I ~ I ; I I  17rovitlc C I I I - ~ ~ ~ I I ~ I ~ I I ~  to r l ~ i ~ ~ o s .  l:or tile 
1no.t I>:II t, l~o\vcvc~-, !,\.srer~latic t l : ~ t ; ~  :Ire not .~v:~il;tl)lr to  tlis1e1-11 the spccific cf'ftcts ot' thcsc 
g ~ ~ i t l c l i ~ ~ c s .  hlnny o t ' t l ~ e  Ii)llo~ving recornrne~idatior~s are also c-ovcrcd in the Ilcsign chnl>tcr 
o c t l ~ i s  ~ ) t r I > ~ i c ~ ; ~ t i o ~ ~ .  1 1 1  g c r i c ~ ~ l ,  t11c l : t r~cr  the ( a ~ ~ c l ~ ) ~ t ~ r e ,  the l )ct~cr .  I'reli~~ii~~:rr,y trc11ds i11tIi.. 

c.:itc ~ I I ; I I  ~ ~ c l ~ r - o ( l t ~ ( . t i \ ~ ( ~  sr~ceess o I . \ ~ , l ~ i t c  rIli11os I I I : I \~  \)c g rc :~ tc~ .  i 1 1  1:trger C I I ~ I O S I I I ~ ~ S  ( ~ I I O I I ~ I I  
rlris I I I : I \  I)c co111i)~111cl(~(I I)!. qoci;ll gro111) c . o ~ ~ ~ ~ ) o s i t i o ~ ~ ) .  111 ; I I I \ .  c ; I C ~ ,  I ) C ' C : I I I S ~  :tII 111i1lo s~)ccics 
~ ; I I I  I>? ;rg~ressivc. \..t~'i;ll>ilit!. i l l  e.nclo.;t~rc tc)l~crgrnllhy A I I L I  1)l;lntings ; ~ r c  rccomn~c.~~tlc(I,  
l ) l ; ~ ~ ~ t i ~ ~ g s  ( p r ~ t e ~ ~ e ( l  liorli rhinos I)!. rocl; aljrolls, etc.), rot.1; ~jilcs a r ~ d  dirt I I ~ O I I I I C I S  (or o t l ~ c r  
fi)l-~ns ol'visunl I>;~rric~.s) m:iy liclli c:lse social t c ~ ~ s i o n s  hy ~~;~rr i :~l l \v  I>lockinK r11i11o s igl i t l i~~rs .  
f.;)r ;l11 sl~ccies, tlic i ~ i c ~ ) r l w r : ~ t i o ~ ~  ol'n mud \~.:tIIo\v is partic~rl;rrly impor-t;111t lilr skin h c ; ~ l r l ~  
:IS \vcII :I$ potential I~ch;~vioral c~lr ichrne~lt .  ( ; rc :~ t r r  one-horr~etl rhinos ~l1o111~1 also h;t\.c 
access to ~ ' ~ o o 1  h c ~ i t t r ~ e  OC their ;llfirlit!. ti,r \v:\trr. l<u l r l> i~ l~  ~ ~ o s t s  pl;~ced tllr(>ughollr [ l lc  .; I?cll,l\ i t 1 !  0 1  ~ I I ~ ~ I ( ~ I I I I I ~ I I ~ ; I I  c111 i c  li111r11t ~ ; I I I  l>c , I  \.i:.ll 1i;11t , ) l ' c . l l l t i \ . c  111,111 

C I ~ C I O S I I I - C  assist i l l  I I I C  ren~oval ol'tle:~cl ski11 :ultl ~nn!. ;~lso sc~.vc :IS pnrti:~l vist~;tl 1x1rricl.s. n g c n ~ c ~ ~ r .  \\'hilt n,lt C . ( ~ I I I I I I O I I I \  ;I-.s~ !c i , r ~ ( . c l  \ \ . i l l1  I . I I ~ I I O ~ .  C I ~ I . ~ C I I I I I ( . ~ ~ ~  i n l , l l l c l c .  
Inl!!.c, 111o!.:rliI(~ ol~il.,.(c- s11c.11 ;I': I > O C ) I I \ ~ . I .  I):~lli ( l ), 111lll1in~ I ) O ~ . I ,  01. (.!) 

~ l l l s l ) ; l l l t \ l ~ ~  I - O ~ I ~ ~ I ~ C  c:lll ;lls~) s ~ l . \ , c  ;\S ;l 1;)rrll ~ f . ~ ~ ~ . i ~ l ~ r l l ~ l ~ t  r l l i n o s .  I{c.e;lrlsr O f ' l l l ( .  l l ; l ,  
s i l l l l l l \  i ~ ~ ( ' ~ ( ' ~ ~ ~ i ~ ~ 1 ~  ill(' t ~ ~ I I ~ ~ ~ ~ ~ ' Y I I \  I ) (  t11( '  (,!I( I O ~ . I I I ~ ~ I , S \  ( < I  

/ ; , I !  /l; ,//> 

urxl Icctling b c l l ; ~ \ ~ i c ~ r ~  of' rhinos, I)ro\vse C:III I)c cffcctivc c~lrichmcnt tool (;IS ~vell :IS .In , ! ; t , , d  l ; t l l )  

import;~nt dietary corrlponent; sec the Nutritior~ chapter). \':trying the placement or ti-c- 



~ I U ~ ~ O ' ! .  ol'l~~.otc.sc f;.eclir~gs !nil! ~IICI-(.:IS(. 1.1l i r1o ;~c . t i \ ' i ly  Ic\,c1s ; I I I ~ I  S ~ ~ I I I ~ I ~ : I ~ C  111c I I : I ~ I I ! ' : I ~  ~ I : I Z  

i~lg,;hr-o\v<ing belravior of' rhino,. ' l iaining or o l ~ e r ~ l ~ r t  c.orlditionir~g progr:trns III;IJ. a l s o  scr\,r 
;lL, ;I f i ) r l r r  o f ~ r l r i ~ l ~ r l l c ~ i t  (elisc~~ssccl i l l  (Ic.t;~il later in this chal>tc.l.). IXhinos rcl!. heavily O I I  

, > 

tllci~. oI1~1t.tory SCIIS(, to l ) r c s \ ~ ~ ~ ~ : ~ l ) l y  o l ~ t ; ~ i ~ ~  ~ I I ~ ~ ) I . I I I : I I ~ ~ I I  l.cy,:~r(Ii~ig 0111cr i~~cl ivicl~~:~ls .  1 11is 1;lc.t 

c ; ~ n  he rl'lc~.ti\.cl!. i~lc.or.l>oratc.tI irlto hot11 t l ~ e  clcsigrr oI'thc incloc,~. I~oldirrg : I I I ~ ~  exllihit ;II.L':IS 
.IS ~vcl l  .I. managcrllcr~t scgin~c\ .  I)csignir~g indoor ho lc l in~  so t l l i ~ t  each rhirro must p;lss 
t h r o ~ ~ ~ l i  ;I common ;Irca prior t o  its ind iv id~~al  :tall allows rhinos to consistcritly stiiff' :trrtl 
111;1rl< O I I ~  ;~r~c)tllcr's t l 1 1 1 1 ~  I~ilcs. ' l ' l ~ e  snrnc I~olcls true i l ' i~~t l ivi t l r~;~ls  ~ i : ~ s s  tllrougl~ one : I I I O I ~ I -  

er-'S cxllil>it lots to ~ I I I C I .  t l iei~ O\ \~I I .  AR;iirl, i l -  ;ar~irli;~ls : ~ r c  ~ o I I I ~ ) ; I I ~ I ~ I c  a1lc1 I I I ; I ~  11c IrclcI i l l  

g10\111s ( ~ ~ , ~ r t i c t ~ l . ~ r l \ ~  ~ v l ~ i ~ e  ~ I I ~ I I I ) ~ ) ,  xr.0111) i~lcloor st:~ll\  S I I O I I I C ~  l,c i11c~or1)1)1,1tc~tI i r i t o  c1c\iKri 
~ ~ , e c i l i ~ : ~ t i o ~ ~ s .  Al;~lcs, tI1ot1~11, s110~1Icl Ilc l~clcl scp;rr:~~t,I>, \vIicr~ i~~cloous. l $ ' i t l ~ i ~ ~  rr;ivon, i t  is 
recomnlcr~tlctl t l i ; ~ ~  cl1111g pilrs 1101 I ~ c  tot:~ll!' rr~ilo\.e(l tlr~sirig c l r ; ~ ~ l i ~ ~ g . T h i s  :~g ; l i~ i  ;~Ilo\vs rlli- 
110s to O ~ I I ; I ~ I I  i ~ ~ l i ) r ~ ~ i : ~ t i o r i  : ~ l , o t ~ t  c;~cli o111(*r usir~g tlicir \ ~ ~ c l l - ~ ~ ~ ~ \ ~ c ~ o ~ > c ( ~  olli~ctor-I, :~liilit\r. 
\l'itli vet :lnd ~ n a ~ r : l g c l l l c ~ ~ t  ;~\ilisovsl, cirlt~g rriav he e x c l t : t ~ ~ ~ c d  \v1111 nrlotlle~. zoo and ~11;1cc(1 
in the I - l l i r lo  ericlostrrc, . l ' l ~  novel dung rn:l>, s~irnul:lte .;esual activit!. o r  irrc.rcase territor!. 
~ l ~ ; l ~ ~ l ; i l l g  l ) c l ~ ; ~ \ ~ i o r ,  ll 'tllc ins t i t~~{ior~  11011st.s I I I O I X ,  I ~ I ; I I I  ( > I I ~  r11i11o s1)ccics 01. L ; I I ~ ) ~ , I O ~ I ~ ~  o l ' t l ~ c  
s:urlc. sl)ccics, the s;tlrlc c.f'fict I I I : I \~  l>e olrt:~inctl I)!, c sc l~ :~nging  ( 1 1 1 1 1 ~  i ~ l - l i o ~ ~ s c .  

I<Iiirios II\; \Y ;tIso l>c~ieIit irOlll t l ~ c  ;~cIditior~ t d v . ~ r i o ~ ~ , -  ~ ~ i ; ~ t ~ i p t ~ l ; ~ I ~ l e  o1)iects. hlov.,ll>le ol~jectk 
sllcll ;IS S I I I I I I I , ~ ,  IoKs, I l ; ~ l . t l  I)l:ls~it. l>:~lls 0 1  I I I~ . I : I I  1;c.g~ rlr;ly I)c. rolleil 01. ~ o s s ~ . ( l  I)y rllir~os : I I I ~ I  
I . ~ S L I I I  i r ~  :III i~~cre ;~scc l  ;~cti\rit\, level. 'l':llilc l 2  is :I S I I I I I I I I ; I ~ ~  of' crrr ic l l~r~cr~t  i(lca;~s t11:1t I I ; I \ Y .  
I,eelr su~c.c.;sful \vi t l~ rllinr~s. 111 :l11 ca.;es, i t  slrorlld be 1101cd that v:~rial~ilit\  is :I lie! to  cnricli- 
merit. Sl.stcrnatic ol>ccr.vatiorl of'rhinos 1"-c- m1d post-cr~richmcnt tvill ilt.11) rilnliagers nsscss 
thc cIibc.~i\.cr~e:.:; ~ ,I .c :~ch idca. Ol~servatiotis rn:qrvnry li.ori> :l sinll>lv Ireeper cllcckslleet to n 

\\?ell - t l c \ ~ l o ~ ) e d  hcll;~\.ioral stilcI\.. In eithcr case, such ; I r l  cav:~lu:~tion will en:lhlc niali;lgcrs to 
rllost ctfi.cti\-ell. nrodih. tlie c;rl)tive enviro~ir i~ent  tor rlrinc-, ~vel l -  Ixing. 

I ' I r \ . \ i t : l I  c s : ~ r r l i r ~ i r ~ : ~ ~ i o ~ ~ s ,  . I \  \\ell :IS I I I I I I I ~ ~ O I I S  r l t~tritior~:~l.  ~.t.~)rodtrctivr ;111cI vctc.~i~l;~l.\ .  
I -L 'SC;I IC~I  I ~ t o i ~ e t ~ ,  oI'1c.11 sccl~tirc. I I : I I IC~<-OII  c o ~ ~ t ; l c t  \ \ , i t 1 1  r.llirlos. ~ \ I I  :1ltcr-11:1li\.c to I I I : I I I ~ I : I ~  or 
c.llcl~lic;~l rcstrai~lt 01'nn intlividr~:ll is ;In ol)ernnt co~l(litioning ~>r-ogr;url r l ~ ; l t  tltilizcs positive 
r-einli,rcc~~lent. Suclr :I progr;lnl 113s IIcncfits, i n c l ~ ~ d i n g  scel~~c.etl stress t o  the anirlr:tl, 
rnorr rcli:tl)le snmlilc collcctiorl, reciuctioll of'ani. cffc'c~s of  strcs, o r 1  tlie s:~nrlilcs, less 11c.rd 
ti)r s l ~ ~ l t . t u r ; ~ l  ~~loclilic;ttiorl.; t o  rcs tr ; l i~~ ;~llir~l;lls, ;1r1cI I~clr;ivi~)r:~l cr~~.ic.li~ilc~~tt ( I l l r i o ~ ~ l ~ ~ l ~ i t l l ,  
1'10,; I ,;1111t', IC)OL).  N I I I I I ~ I . ~ \ I S  i r ~ s t i t ~ r ~ i o ~ l s  I I ; I V C  s~~(x.(.sslirll!~ tr;lirlccl rliirros f;)r s t ~ c l ~  I ) ~ I K . ( *  

dr1l-e~ ;IS I>loocl collcctic)rr ancl ul t r ;~iound tests, ;IS \vcll :I< l>:~sic Irr~sl~;~n(lry proc.cdt~rcs incllltl- 
inp <kill ;urd foot c ; ~ r c  (e.g.. Is:!~rcs et al.. 1995: I\lclrreladfir, 19'95; Rlicllcl & Illig. le)05; 
NicI1oIso11, ~ C I . S .  ~ O I I I I T I . ) .  TIIC t;)ll~\virlg scetioti relics heavil!~ o n  tlreqc tvor-ks to descrihc tlre 
l>i~sic l ~ r i r ~ c i l ~ l e s  ~ I I I < I ~ I . I + I I ~  ;I r l ) i ~ ~ o - t r ~ ~ i ~ ~ i ~ ~ g  progr;tI11, :IS xveI1 ;IS to ~ I O C L I I I I C I I ~  sI)cc.if'~c l)~.occ- 
cluses 1i11 intl>lcmcr~ting sucl1 ;I I)rogI-am. 

'Thr tir.;t step prior- to beginr1ing any tr;~inirlg p r o g r - : ~ ~ ~ ~  is tc) cst;lI>lish progr:tr~~ goals  rid 
sc-cl~~ire~~le~l ts .  /\ tl.:litrillg ~ ) I . O ~ I . : I I I I  will rccluirc I I I I I ~ . I I  c.oorclirl;~tiorl ; I I I I O I I ~ ,  :;1;11f I I I ~ I I I I I ~ ~ S  
inrltrt\irlg \<ccl)c~~.. L lllxtors. vctrr i r~ari ;~n~.  :111d cl'c.11 3 ~ t ) 0  rnnnngc~ricnt, ns rsllil)it s r h ~ ~ t l ~ ~ l e s  

Loose, heavy chain fasteried at both ends 61 t o  91 cm (24 to 36 in.) frorn the  
ground for rhinos to  p ~ r s l ~  and  test strength against (acts as an artificial spar- 
ring partner) 

a 

W~rter  j~ools  nnd lnuti baths for bathing or  wallowing 

I<ubbing posrs to stimtilt~te the removill of dead skin 

Large, movable items such as stumps, logs, boomer b d s  01.208-liter (55-gal- 
Ion) plastic tlrirms 

t,ogs sus~etlcled on chains 

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

Management  

Initiate ;ln operant-conditioj~ing or  training program 

1'1:1cc browse l)ranci~es on the ground o r  11ir11~ 11leln in high pl:~ces 
or on sturnps 

OKer feed throughout the clay in various places (e.g., apples in the pool) 

' Allow dung  pilcs t o  accutnulate in outdoor facilities 

I'xcl~:~nge dutrg with othcr zoos (with vet npprov:~l; new scclits mily stirriuli~te 
sexu:~l activity :uiJ inrrc;tsc territory-nr:lrlring bclliivior) 

Vary social groupings by occasionally splitting hp a herd (with approval of SSP 
Coordinator) 

l 
- 

hlocl~l i~cl  ~ I O I I I  ( ;1,11iw & Z~rgle r  ( l t l [ l q )  



' 1 ' 1 1 1 3  11;lining 1,roce.s itwll will gc~le~ . ;~ l l \ .  i~ lc l i~dc  three I);rsic steps: ( 1 )  l l : l l > i ~ ~ ~ : ~ t i ~ ~ ~  I I I C  :111i 

m ; ~ l  to tlir trainer, (2) c .o~ls t r~~c t ing  ;~n t l  in1 r.(>clt~cing "t;~~.gcts," o r  visc~al ;~rc.:ls 01' ideal 1>1;1~.1a- 
nlc.llt I; 11. the r l l i ~ ~ o ,  : r ~ l t l  ( l )  cs(;lhlishi~ig t11c comrn:intls ~~cc.c-ss:~r-!. to stec.s tlic : I I I ~ I ~ I ; I ~  10 1 1 1 ~ s ~  
I ; I I . ~ ( * ~  ; ~ r e ; ~ s .  /2clclition;lll!~, ;~ l t l~ougl l  t11c r~lrirll:~tc ts;li~ling go ;~ l  rna! Iic to collect I~lood I; .OI I I  
:I 1.lli11o 1;11 h o r - r n o ~ ~ . ~ l  r\,;lluntion, t11c ;~ccornl~lishmcr~t 01 this goal will ~ecluire m a n \  steps, 
i r l i l u t l i ~ l ~  training tllc rhirlo to (1)  ;~lylr-oach the tl-ni~~es, (2) "target" t o  ;I sl>ecitic ol)icct 
; I I I C ~ , / O T .  :1rea, (3)  r-ern;li~l station;uy h)r :I give11 period of tirnc and (4) tolcr:~tr the proce(lurc. 
' I ' l l ( .  ( l l r1. ; l t i011 ~ f t i r l l c  ;l[ e:~ch step tvill \.nry tvidely across i~ltli\ririuals, h t ~ t  in gencrnl, rhinos 
Ii; l \~t-  Ixen successli~ll!~ tr;~inecl li)r d;lily I>lootl collectiorl in :IS fe\v as .i ro 5 months. 

It iz  I - ( ~ ~ . O I I I I I I ~ I I ~ C ( ~  t11.11 11,lining begin \v1111 one intlivitlr~:ll ;IS thc prim.~r! tr;lirler. Orlcc tllc 
r h i ~ l o  r-c.l~.~hl!. estc.rltc, tllc desired I>el~;~viors, : ~ d d i t i o ~ l ; ~ l  ~~crsorinel  In:l!. IIC irlcli~tlcd ;I\ r~ccd 
c(\,  1lti111;1teIy, give11 111c ; ~ p l ~ ~ ~ o l ~ r i ; ~ t r  S I ~ I I I ~ I ~ ~ ,  tlie rhi11o \vill iclc:~ll!~ c s r c t ~ ~ e  I I I C  clesirccl l>c 
I~;~\siors 1i11. ;I n11111licr o l ' c l i l ' l ~ r c ~ ~ ~ ~  ~ ) c . ~ . s o r ~ ~ ~ c l .  S i ~ ~ l i l ; ~ ~ . l \ . ,  i t  is rcco111111r11~1c(l t I i ; 11  ~ r ; ~ i ~ l i ~ l g  I I ~  
i~~it;~ll!.  l ~ c r l i ~ r ~ ~ i c c l  i l l  ;I s l~ecilic : I ~ C ; I  o l . t l ~ c  c ~ ~ c ~ l o s t ~ r c .  ! IK; I~I I ,  l ~ o ~ ~ ~ c v c r ,  I l c s i l ~ ~ l i t ~ ~  is ~ I I I ~ > ~ I . ~ ; I I I ~  

sc~ t l l : ~ t  the rhino will l>crSor-111 tlie tlesir-cd behavio~(s) (e.g., target t o  :I sl)ccific :Ire:) :111tl 

rerll.li11 stntionary) in mosc than one ;1r-c;1 if neceisar!: In 110th cases, it shoulcl he ernpllasizetl 
t11;lt I I . ; I ~ I I ~ I ~ ~  C O I I I I I I ; I I I ~ ~ ~ ,  t;Irget. nntl se\v;~rds should lie u<cd only di~rirlg tl-:lining sessions. 
;\tltlitioti;lll\; nt Ic;tsr r1111 i l  the dcsired I)vl~;~viors ; ~ r c  cs~;~l>lisl~ecl,  tr;l i~li~lg SCSS~OIIS sIio~11~1 
O C . ~ I I I ,  i l l  ;I g i \*c~i  ~ ~ ~ ; I ~ I I I ( . I ) I  :~rc;l \vitI~ 110 i ~ ~ ~ e r ; ~ c t i o ~ ~  o111(*r I ~ I ; I I I  C ~ I I ( ~ ~ ~ ~ I ) I I I I I K  t ; ~ l < i ~ ) g  l ~ l ; ~ ( . c ~  i l l  

111e sl)eciiic t r x i ~ ~ i ~ ~ g  ; I I . ~ ; I .  'l'lie c1ic)se11 U O I I I I I I : I I ~ L ~ S  ;111cl I ;IIKC.I oliircts S I I O I I I C I  lie c:~rcfi~lly cv;~l 
11;ltcd I t ~ ~ i o r  to h c g i n n i ~ ~ ~  the training program. (For rs;1111~1lc, if "shift" is rcliltinel!. usetl I O  

shift rhinos, a mosr ,~ly)rol>riate training command 111:1y IIe "come.") In :In eff;)rt to rnairlt:lirl 
co~lsi>tenc\. across i~~<t i t r~ t io r i s  ancl v;~rior~s c o n d i t i o ~ ~ s ,  'I';~l>le 1.1 lists rcco~nmcndcd \,oicc 
~ O I I I I I I ; I I I ~ ~  to t~ usctl i l l  rhirlo training. 

Sl)(.ciIic training ;~rc;ls 2nd o1~~irctivc.s \\ , i l l  v;~ry i~i.~-oss i~lstitutions. Closecl. or free sl;lll 
cllutes (Sec thc 1 I c ; ~ l t l ~  el~;r~~tcr. .)  \vo~.k \vrll Ii)r rnrdic;~l I ) roccd~~rcs ,  ~ ~ ~ o \ ~ i c l e t l  there is ; I I I I ~ ) ~ C .  

:~t.cev. I O  t l ~ c  ; I I I ~ I I I ; I ~  ; I I I ~ /  s ; ~ f e h  tor 1~cr~o1111cl. ~~!c\ t~i t io~i ;~l l \~,  I S C ; I ~ I I I ~ I I ~  III;I!. i ~ ~ v o l v c  ;I si)ccif. 
ir s c c t i o ~ ~  o f t h e  enclosure (e.g., rcquirirlg the animal to targct palallcl to enclosure c;il)lcs). 
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.. . . . .  ~ , .  , i 

Stcacip . . - , . . . .  - . ; -.;:,: . . l  Ibld*pp$ftiOr! - :, - ' .' . , . . 
. . . ,. . ( . ..l ._ ;. , ,.r . t . . .>; . . . [<.;-.-".'.;!a...:. ;... , .-..' ' 

< . , ., '.;. ,,; ;8!* ' ,  . .,,,:,...,:; . 8 ~ 

. ! .  , , . . . ~ ' , , .  , .,, : .S. . , ,  . ' I .  ,( _ . < . ? , . ' , ,  :, ' ., , . , .  ~ , PO$.- -:, .- - l i ; ; ~ : G ~ ' & ~ & ~ ~ ~ o ~ t , ~ ~ ~ ~ , ~ ~ ~ : , , ,  ::;- , . ; .. . . . . , 

' . , , . . - b.., .. 
, .  -, 11. ,, "! , '  , c 7 ;,' $ , ,  i : ~ . ~ ~ , ~ ~ ~ ; , . ; ~ y ~ ! ; ~ . ~ , ~ , i ~ ~ ; , ~ ~ ~ , ~ ~ ~ i ~ l ; ~ ; r ~ t ~ ~ $ j ~ ~ < ~ ~ ; ; - ~ ~ ~ , , ~ , , ~ ' ~ : ~ ~ , t ~  ,.:: ::,, c,,+:iy : 

-:v ), ',' ~.',: . . ,  , 

$,! 0 .  p,, 1, , ;' , , , , 
I *  C"md ,.. , . -. ,. . .:. , oii~~~tojk~c~~r,~:.';:;,-,:,;:,-i'.:.~,~.~. m ,  1 . I 

. , -  
. .  . .. , . ' 3  , L . . . . , . 

, ' * ., .:.. . . .. ,, ??. !: ,.', ,.:,c ; :.:': ,,.y ' : . , . . , 
- .. . - .  ., .; . . . , .  . 

larget - : , ijl;ice' lleijd:62 body i~i!<t,aLJi16eifi~ ~ e a  
, , , >  '..? . ,...,::" . .. , .. ....,. C . :- ;' - .. ., . . l '  , . .. . .  - ' . l  ' 4. .:*;; ;;,, :;; :::-: ,. ,, ,, ,, ., -::.G:.*.. ,*;L: ' ;,, . '  :;;,:;..i. . l  l .  

,h rlgi,t : .  . . ' -, -,;.:;;:.., ~ ~ ; l i ~ ~ c ~ t A s ~ ~ ' ~ ; i ~ ~ ~  :, z8;,<';,.:.;,',.;.: :.r.*....:.,lci,..r ' . , '  . 
L ,i 

I 1 7 . -  . , , .,, .. . . . ' .  ,,,1.:2,, .*,.... ' 2 %  -. ; :.:..'. /..'lt.i2'...:: ' ..;,. ,: 
~ , ' , , ,,,:,;:.;.,,.: P ...,..<. L,,;,{:' , ' : J i , ' . -  

: .;; .. , .. ,,. , ,  , :,,,;:*- ". *..: .;,&i&;,;;\,;>,<:. -., ,;--.l,.!?.;,, 8. .>.;..,'!. -.: ,*.2 ,-. 
, . 

, , - . A  , 
v...., . . ,< &,W,; b:.4:!;. : -1. ,:*,: - , . 7: -5, . .. ; ,, . ,,,, , ~ -:c- 2.. ,. . 



'1'1) ll:thit~~:lrr t 1 1 ~ -  1.11i1lo 10 t11r I > I . ~ S ( : I I C ~  o r t l l c  r c ~ i r ~ e r ,  rcgt11;1r 1 0 - I I I ~ I I  fcli11i11g s c s s i o ~ ~ s  111i1y 
be c:Hkcti\!c. Ag;tin, it shuulcl hc cml~hasizctl t l l ;~t the ; I I I I ~ ~ I I ~  of t i lnc reclnirecl will tle1)crltl 
on the tr.act;~l>ility of the individual; coll(litior1i11~ 1rr:ry t:llcr lonxcr f;)r cert-:lin :~nirllnls. 
I ) I I I . ~ I I ~ :  111cse S ( I S S ~ O I ~ S ,  tllc I I ~ ~ I I I ; I I . ~  ol)icc~i\rr is 1 0  cstill>lisI~ 1 1 - I I S I .  H!, I I ~ I ~ I I K  I;CIICI.:II~ZC(I 
hcl~aviors : I I I ~  I,o(ly ~lositions ol ' thr a n i ~ ~ ~ ; l l ,  111e t r :~i~ler  sllorlld he :tl,lc t-(I tliscerr~ t l ~ c  11oi11t 
at \vliic11 tile r h i ~ i o  is rel:lred \\,it11 Ilis/ller presence. At this pnint, the tr-airler I I I : I ~  I~egin 
shapillg tire tlesired t>ehavior. It; h r  cxarnple, the tlesired behavior is sta~idirlg l i ~ r  hlood col- 
lection from thc car, the first step is to ancouragc the rhino to approach thc traincr using 
\voice comm:inds (c.g., "co~nc"). 14~110\viriR each successi\.r nf~l i~-osimatio~l  of  the bcliavior, 
; ~ ~ ~ c ~ t l ~ c r  conl~n;ln,I s l~ot~lcl  I,(, fiivcll, s11c11 :IS "goocl," \ v l ~ i c l ~  scl.vCs ;IS ;I ''ll~.itlgc" to link tllr 
I)cll;t\.ior I O  tlic ~.cinl ; )~.cc~nc~lt ,  \vl~ich is gi11e11 ~.or~cul.rc~ltly. A ~ ) o s i ~ i v c  ~-ci~~fi)rcc.r s l lo~~l t l  
incsease tlie fi-etlirency of  the desired bchnvior. Exalnples of succcssfi~l reir~fi)rcers i~ lc l i~de  
\*ood (e.g., :11)1iIcs, h:innnns, j:rain) and, lo  n lcsscr cxlcnt, t:~ctilc s t imt~lnt iol~ (e.g., \>(:IIy 
scr;ttcIli~~g \\ , i t11  ;I l ~ i ~ s l l  I I ~ O O I I ~ ,  b l i c l ~ c l  & lllig, 100.5). It is i ~ ~ ~ ~ ) o r t : t ~ ~ t  I O  11otc I ~ I ; I I  111c l>ridgc 
ilntl the reinforccrl~e~~t  sllould he given onl! Tor the ; ~ ~ ~ ~ > r o s i r n ; ~ t i o n  of the desil-ed hehwior. 
O t l ~ c r ~ v i s c ,  a t l d i ~ i o ~ l ; ~ l  l w l ~ ; ~ v i i ~ ~ . s  lwrf i )~ .~~l r ( l  i l l  co11it111c1io11 \ ~ i ! I i  t l ~ c  tlt*sircci OIIC \ t r i l l  ;lIso l>c 

Aftcr the sr~cccssfi~l cot~l~,lction o f  rhc aplirc>ncI~ I,eIl;~vior (:llicr ;I k w  weeks), tilt: trainer can 
i11rroclt1c.c ;r " I : I I . ~ ~ I , "  01. c>l,icc.~ cnsil~t visil)lc to t l ~ c  r . 1 1 i 1 1 c 1  le.p,., t l ~ c s  ts;lincr's I I ; I I ~ ( I  o r  ;I 2.54.. 
c.111- ( l - i ~ ~ . ) - ( l i ; ~ ~ ~ i t - ~ e r  lit1 1 0  :I l S.9..litt:r (5-gal1011) l>t~cl<c~,l [;)I. tllc ~ I : I L . ~ I I ~ C I I ~  01' :I specific 
hocl!. part (e.g., Itcatl or I ~ i ~ ~ d ( ~ i ~ : ~ r t e r s ) .  At t l~ i s  p o i ~ l t  the traincr should ellcourage the 1.1iirlo 
to a p p ~ o a c h  the t:~rget or1 c o ~ i ~ ~ ~ i a n ( l  (e.g., "targct") using t h r  same hasic proccdurc oi' reirl- 
forcing ~pproximat io~ls  o f  the tlesired heliilvior. Training sessions at this point slloiild last 10 
to 30 min. Alignnlerlt \vitI-~ hot11 he;td and body targets placcs thc rhino in 1)osirion for sttch 
lirowclures as blood collection from the ex.  vein, r e c t ~ l  te111l~eratru.e re:~clings or venipu~ic- 
tllre. Ei>llo\vinI; succcssfi~l targeting, the nest step is encouraging the rhino to rcmnin sta- 
ticll~ary ibr a giver1 l~eriod ot'time ( t ~ s i n ~  tlic comm:lncl "stay" or "stc;td!;" I;]r cxnrl~l~le).  CJp 
to 0 \vccks h;ls I>cr11 rc*lx~rtctl ;IS ( l ~ c  time necessary 10 twin :I 1.11illo to co~tsisrc~~tl,y ~ierli)rm 
t l~csc llt~li:~vio~.s. 

0 1 1 c e  t t l r ~  I~el~;tviors hnvc hccn cstablisllcd, 111e lirl;tl SIC]) i~~volves  tlescr~sitizing rhc rhino 
to tllc lr~eclical ec l~~ipmcnt  (if applicable). At this poir~t ,  aclditio~>al l,ersor~nel w l ~ o  will be per- 
f i , r r ~ ~ i ~ i g  t l ~ e  ~iroccdurc (if al~l~lical>lc) can be ir~trodr~cecl to tlie ~ ~ r o c e s s .  11liti:tlI); thc collec- 
tic111 :~rc;t slior~ld I ~ c  rn:l~ri~)t~lntctl (c+,.. ~ o r ~ c l ~ i r l ~  ; r r ~ t l  I ) i n c l ~ i ~ ~ g  the c:lr, cleaning the colon ol' 
Ibccs). All!, 111;11cri;tls th;~r tvill lie usecl shot~ld sloivl! lie int~~i>cluc.ctl (cg.,  ~ ~ ~ . o b c ,  t c ~ ~ r ~ . ~ ~ i c ~ i i c t ,  
iotline, ~ u l w  ;111t1 svl.illgc). 'I'llesc introrlr~ctiol~s s l~or~l t l  continue until the rhino sllo\vs no renc- 
tion to thr  cqr~ipmcnt. T h e  1i11:d stage pric~r to the nchlal Froccdi~rc m;~y inclitdc prcssurc i 'ror~~ 
:I hlunt ~icedlc or insertiorl ( ) f a  reproductive pl-obe until thc rllirlo shoivs no I-eaction. 

- 3 l here ;xrc sotuc general cc)nsicter;\tic>ns that should he uoted during all pllascs o l ' co~~di t ion-  
ing. If at ally 1wi11t during training there is rcgrcssion, the traincr should rcvcrt to a point in 
thc tlxinirig where tlie rhino is comfi,rt:~blc and then slowly proceed again. Whi le  this may 
;~dcl to tllc tot;~l ti111e rcclt~ircd for c o n d i t i o ~ ~ i ~ ~ ~ ,  t l ~  I>~.ol,ahility oI'o\.el-:~ll succcss is i11crt.itsed. 
Atltli t io~~;~lly. o ~ ~ c c  ~ l r c  ~irc~crclu~.c is ro r l~ i~~c :  1;)s ( I I ( -  rllino, 1111, trai~lcr sllo~lld ~)criotlic.;llly 1c:tcI 



tlit. ~.liinc-, in pcr for~ning  thc clesirecl l>eIi;~vio~-s if they arc not otllcrwisc Ilerfi)rrnecl regu- 
I ; I I . I Y  ( c . ~ . ,  t \~ r r l< l \~  ldoocl collrc~tioti l i ~ r  l l o ~ ~ ~ ~ i o ~ i ; ~ l  :~~i ;~ lyscs ) .  111 tlic ; ~ l > s c ~ ~ c c  01' rCgt~l:1r 11crIi)r.. 
I I ~ ; I I I ~ . ~ ,  111is v;~~,i;~l>lc r c i ~ i l i ) r c c ~ ~ ~ c ~ l t  \ \ f i l l  IlcIp ~ I . C \ ~ ( : I I ~  tllc l>r l~ ;~vio~ ,s  ir011t c x t i ~ ~ g ~ ~ i s l ~ i ~ ~ g , .  

- I I I C  ( - r ;~t i~lg ; I I I ( I  s l ~ i l ~ l t i ~ ~ g  of rllinos is OIIC o f t l i c  nrost cliflicr~lt s h i ~ ~ n l c n t  ~ i~ .oc .c ( l~~~. ( - s  ~ I I  zoos. 
\Yllilc ~ . l r i ~ ~ o s  t l ~ c ~ ~ l s r l \ , c s  Ii~irly I~;~rcl!: tllc l in~ i t ;~ t io~ls  (11' fc.llll)cr;tnlclil, ~)cc.uli:~r-itics 01' 
chcmic;~l i r l~ r l~o l> i l i z :~ t io~~.  and rigcl1.0~~ sh ipp i~ lg  ccluipmcnt ~lccessitaics a strict yet tlexiblc 
l ~ ~ o t o c o l  t ; ~  ol)ti111i7i11~ S I I C C C S S ~ U I  crating and shipping. 

I 'IIE-SIII I~NIL:.N,L. ~ I E ~ I C A L  l ' aocenr~nes  
( ' O ~ I I I ~ I I I I ~ ~ . ; I ~ ~ ( I I ~  ;I[  tllc \*ctcrin:~ny level het-wc:cn rrcciving n~icl sIiilil1ing institr~tions ~ r ~ . i o ~ .  I C I  

1.l1i11o 11-;111sloc;itio11~; is c'ssc'~~ti;ll in or(lcr t o  tliscr~ss sl)ccilic i r ~ s ~ i ~ u i i c ~ ~ ~ : l l  :u~tl/or s1:11(- ~.rclr~irc 
~nents .  StnnJi~rtl  ~iledical proceclures for all tiioves should include the ~c)ir,llo\\ir~g: ( 1 )  a'l'l3 tcst 
\vitliin o months o t ' s l ~ i ~ , r ~ ~ c . ~ l ~  or  ;IS 1)nrticulnr state. IEdcr;~l or intcrnatintlal requirements dic- 
t;~tc, ( 2 )  I~rr~ccllosis sr~.olo~!., ( 3 )  :I \,isu;~l ~)liysic~:~l rs : l~~~inat icin,  (4) ttvo ~ i c ~ n t i v c  li.c:~l scrcc~is 
,l0 (ii~\,s l>rior t o  S ~ I ~ ~ I I I I ~ I I ~  ; I I I ~  (5)  ;I r(*vic\v :11ic1 ~ I ~ ~ ~ ~ ; I I C  o I ' i ~ i ~ ~ o c . t ~ l ; ~ f i o ~ i s .  (!&:c 1I1c l I ~ ; I I I I I  
c I i ; ~ ~ > ~ c r . )  111 ;ldclitiun, mcdici~l or ~.cse:~rcl~ 11rotocols tleti~ird by t l ~ c  SS1' sl~or~l t l  bc ~.cvic\vetl 
d ~ ~ r i r l g  ~ h c  planning process. 

CRATING 
Crating is tllc reco~nmendcd transport ~i ic thod,  although transport in trailer stalls li:~s also 
liccn succcssh~l. It is i ~ n p o r t ; u ~ t  in the I:~tter case tli;lt a rcinlbrced trailer 11e used. In  ;l11 situ- 
ations. tlic ;lni~ll;~l's I>eIl:~\,ior :uiil co~iclitio~ls slioulil he constantly ~ ~ ~ o n i t o ~ , e t l .  'I):I>ic;~I I1roh- 
Ic~ns  I I I ; I I  (.:III occt~r  i l l  sllililii~lg incluclc 111c fi)llo\\ri~~g: ( l )  n~~irrr ;~ls  c l c s t r o y i ~ ~ ~  ;111tI/or cli~iill- 
i11g O I I I  oI ' tI~c cr;ttc 1011; (2) ; I I I ~ I I I ; I ~ S  Ijcc-o~riing invcrtrtl in t Ilc c r ;~ tc  :incl rtn:ll>lc to rigllt tllcnl 
s(*I\,rs; (.;l ;111i111;1ls cIcs11.oyi11g c11c1 p ; ~ ~ i c l s  or (loors, r(-s111ti11~ i l l  cyc, 11or11 or 1'aci:1l i11i11rics; : I I I ~ I  
(4) l~rolongccl, csrcssivr cscrtion r c s ~ ~ l t  i ~ l g  i l l  Ilyperr h e r ~ r ~ i ; ~  :r~~il/ol- I I I ~ ( I I > : I ~ I I ~  

I ~ E S I G N  
, * I lir Intern;~tio~i;il :\ir-l;.:l~isl>ort Ass~>ci;~tinn (IA'1-A) cl.;ttc dcsign spccilic:~iions :~rc ill~rstr;~r.- 
cc1 i t 1  I : ~ ~ I I I . c  4. Cr;~ tcs  ;IIY I I S I I ; I I I \ ,  eot~str~tc .~c(i  ( 1 1 -  \ v o o d  01, \trooil wit11 s1rc1 ~ C ~ ~ I I ~ ~ I I ~ ( . C I I I ~ I I I S .  

C'r;1t1. t l irilc~lsitr~~s sl~oulil I)c clctc~.~i l i~~ccl  Iy tllc ;ininlal's size ('1';lhlc 14), 1 ~ 1 1  i l l  ,gc~lcr;~l. t l ~ c  
cri~te shor~lcl he 0.3 I I I  ( l  1.1) I~lnger and midcr than tllc : t ~ ~ i ~ l ~ a l  ~ I I C I I  it is lying O I I  its side. 
C'rates ivitll bars situatecl at tlic hrad end ~vill  drcrcnae i~i j t~r ics  to the hcad 2nd I-lori- 
zont:lI ;at thc lic:~d (*lid s l i o ~ ~ l ~ l  lie :rvoicletl, as tile!, tend to cause 1lo1.11 l>re;iknsc a~lcl/or 
c l n ~ ~ ~ a , ~ c ,  Ctxtcs tvitll h;us ; u ~ d  tluors at b o t l ~  ctids arc optimal. 

Spccics Lct~gth Height 

Black rhiild 271 c~r i  (107 ih.) 191 cm (75 in.) 

White rhino 475 cm (187 in.) 221 ctrl (87 in.) 

Crdatkr one-horncd 335 cnl (132 in.) 201 c111 (79 in.) 
rluno 

Cr;atc. ( I ~ I ~ I C I ~ - . ~ ( I I I , -  sl1~~111cl lit. c l c . t t ~ r ~ i i i ~ ~ ( ~ ~ l  I I \  111c ; I I I ~ I I I ; I ~ ' S  sizr. I ~ I I I  ill Kc~lcl.;~l, 
t l ~ r  ~.I.;IIC sli~)t~Icl lie 0 . . 3  III  [ l I t )  1011~rt- i111cI \viclcr 111;11i 111r : I I I ~ I I I ; I ~  \vIlcr~ i t  is 
l \ . i 1 1 ~  O I I  its sick. 



I ) I I I N C . I I ~ I . I : S  (31 I ) I . s I ( ; N  
Str-orrg rnetal frnrllc lirrctl wit11 solid I ~ ; ~ ~ . t l \ \ v ~ o c l  sitlcs. \'eriic:tl 11lcl:11 II;II.S .hould 

lie I,oltctl in :I[ C I I I I . \ -  : ~ n d  exit \vith s l i c l i r ~ ~  or liinaed \~oocle11 tloors to tile 
csieriol. I > ( '  111e h:~i-S. 'l 'l~e u1111cr third c ~ t '  I I I C  \ V I I O C I C I I  doors nlusr II : I \~ I .  \~c~rrtil;ition 
SI>;I(X~:. or o p e r ~ i ~ ~ ~ s .  l A'l':l sljcci~ics tI1;it t l ~ c  roof' I I I I I S ~  lir solicl OITI. ~ I I C  ;rriirr~;~I's 
I~c:r(l ;111t1 sl:~tt~.cl o\.(.r I o i t l  ;111cl I i i r~d( j~~~~r i~ ' r . '  I;II vcr1til:11ior1. 1,;)s ~ , I I I I I I I C ~  tr:111~- 
I , O I . ~ , I I  i~ BII, I~o\vc\~c~-.  r (~r~i~)\~;rI i lc  l i ; r~~c ls  or I ~ i ~ r ~ t ~ t I  ~ l o o r c  ovcr t l r ( ,  : I I I ~ I I I ; I ~ ' S  l~c:~cl C;III 

I\c ~rsclirl ir i  a ( I r ~ ~ i r i i s t c ~ i ~ ~ ~  t o  ~11edic;11 rirc(1~ ;r11(1 r ~ ~ o r i i t ~ r i r l g  t l ~ c  . I I I~I I I : I~ .  1 I:~tclie.: 
:IISI, ;1IIo\v fi)r more \,c.ntil.~tir~n when ;l11 ; ~ r r i r i r ; ~ l  i~ c1.111di11g c;III I I I \ . .  

I . : I I I~\ '  ;111(1 (.sit (1oor.s I I I \ I S ~  lie closecl : I I I ( I  I > ~ ~ l l c . t l  i l l  .~r.:ltcgic. ~~l;rc.c.s 10 I I C  S I I . O I I ~  

~ I I I I \ I R I I  I O  resist t l ~ c  ~ , I I I ~ I ~ I ; I \ .  

'I'lle floor- must Ilc nt  Ic:~st 11.5 c111 ( 1  in.) t l i i c l c  tonguc-a~~d-groovc 01. i ~ s  cqui\.n- 
lc111 ;111tl hc  ~>ro\,itletl \ t , i t l ~  ;I no~r-.;lip SIII-incc. 

111 virw o i  tile clivrrsit!. i r ~  size, stl-cngth ; ~ r r t l  rcrlll>el.:inlent of I-liirlos, tllc si7.e and 
s~rcngt l i  ol'tlic c.ont:iirlrr rlirrst he suffrcienr to rcstri(.~ tile rno\rcmcrrl o l ' : ~ r l t l  r.estrnir1 
t lrc :~rlini;ll. 1)imc.nsions rirrr~t I ~ c  lar-gc erlo11~11 1 0  Ilre\.cnt crarnpir~,g u.itl~out illltnv- 
irig rrrlrlec.e.;sxrv mo\rcrlrcrlt. In gcne~-al, tllc cl-;rtc shorlld he O..; 111 ( 1  1.1) I011gcr and 
\viclcr tli:~n tlic. nnirn:ll \vllcn i t  i~ lying O I I  its ziclc. 

i'\ 1v:iicr cont :~inrr  rnr1.t Ilc pr.rn-idcd and I . I I I I S ~  I3e srrf'ficientl large ILr. ~ l l e  erllr,y 
of' 1I1c ; 1 l r i l l r ; l l ~ ~  1 1 1 ~ 1 ~ 7 . 1 C .  



t1cc.1 I \ I , I . I . I ~ K  TI<AININ(; 
('1  . ~ t c  ;~c.cl i~~i; i t io~l  ~ 1 1 1  rccl~lire 2 to 0 \vccks. : I I ~ I I O I I ~ I I  scvcr:11 zoos 11;lve t.r;ltc tr;~incd rllillos 
i l l  7 cl:~ys or  less. ' I ' I ~ ; I ~ I I ~ I ~ ~  S I I O I L I C I  \>c c o ~ ~ ~ ~ ) l c t e i l  l ~ y  ;I 111c.tl111cl o i  : ~ ~ ~ ~ > r ~ o s i ~ ~ i : ~ t i o ~ i  (\\,it11 will- 
I i )~.cc.~l~r~rt  given ;IS rll i~los ;tpliroxirn;~tc tlcsircti l ~ c l ~ ; ~ \ ~ i o ~ ~ s ) . ' I ' l ~ r  first srclr is to introduce tllc 
crntr ;IS n ~lon-inti%r:~c.ti\.c I>nrt oC tllr ; l~~irn:~l 's erivirollrncl~t. (:raduall!; the food is mo\lctl 
to\v;~rcI : I I I ~  fin:lll!. i 1 1 1 o  rhc crate. l!. tllc ;~n i rn ;~ l  acclirii:~tc.s to the point oI'coml>letel!. rnrcr- 
i11g t l ~ c  cl-;ltc :incl \ \ r i l l  nllo\v the door to  I>c shr~ t ,  the d o ~ ) r  s l~o t~ l t l  Ile Icf't closctl Ihr short :~ccli- 
nl;ltio~r I,c.riotls rl~ldcl. c l~)sc  ohscl.vatiorl. I l ' t l~c I - l~ ino  does llot complctcl! ;~cc l i~nntc  to c11tc1.- 
i l l g  lllc c.~.;~tc, I);~~.ti:ll i~li~lic)l>iliz:~tio~i ( s t ; l ~ l c I i ~ l ~  rest r . ;~il~t) 111:1!. 1ict*c1 to I)( '  lltilizcd (;)I. sIlil>- 
pillg. 

1 1 1  s i t ~ ~ ; ~ r i o ~ ~ s  i l l  \vllich cr:~tc t r a i ~ ~ i ~ ~ g  is 1101 ~iossil)lc, i ~ l ~ ~ ~ l o h i l i z ; ~ t i o ~ ~  sl1o111(1 I>c i~~corlror:ltc~(l. 
I-i)rcc.d c r ; l t i n ~  \\,ithollt training or i ~ ~ i m o h i l i z a t i o ~ ~  is s t r ~ ~ n g l y  tliscc~ur;~gccl. 

CI<A.I.IN(; \ \ r ~ . ~ . ~ ~  C I I I A I I C A I .  I A I ~ I O I I I I . I Z , \ ~ I . I O N  
I ~ l ~ ~ l ~ o I > i I i z ; ~ t i o n  ott;.rs ;I fairl!. si~lllilc \V;I!- oi'crating a rllirro. First, i t  slior~lcl I)e liotecl L I I ; I I  
tlir \ IS I I ; I !  l ) r c - i ~ ~ ~ ~ ~ i o l , i l i y : ~ t i o ~ i  l > r o c c c l ~ ~ ~ ~ ( - s  i ; ~ s t i l ~ g ,  c l c . t : ~ i ~ ~ ~ i ~ c ~ ~ t  i l l  ; I I I  ;~tIr(l[r;~tr 1 1 0 1 ~ 1 -  
i l l K  ; I I , ~ ; I ,  etc.) s l ~ o t ~ l t l  l>c ol>ser\,etl li)r :IIIY ~ ) I I ) C C L I L I ~ ~  rcc111isi11g tlic I ISC  o l ~ c ~ I i c ~ ~ ~ i c ; ~ l  i11111ioI>i- 
l i ~ ; ~ t i o ~ ~ / t r , ~ ~ ~ c ~ t ~ i l i z ; ~ t i o ~ i  ; ~ g e ~ i t s .  l:or r l ~ i ~ ~ o s ,  c1itt>r1~11i11c (ill-99) ~ C I I I ; I ~ I I S  t l ~ c  ilrilg o i c l ~ o i c c ,  
n l t l iou~h  scvel-al ; ~ l t c r ~ ~ ; ~ t i \ ~ e s  are av;iil;~l)lc. For spccitic clrugs and dos;tges, rcfir to the I Ic;~ltli 
ch:ll>tcr OF this ~ml)l ic :~~iorl .  T h c  tlur;ltion of imtnobilizntio~l n~i thout  tlrc ;~clrl~irlistrxtio~~ 01. 
nn ;lnt;~gonist 111nr. r;lllge iron1 30 mill ro 2 hr.. 

l:ollo\\~ing cri~ting. all rhinos shoulcl he Ilcld for 23 hr nt (lie loading locnt ion Ii)r ohse~-vatio~i 
I , I .  ;~c.c.oni~>a~lied l)!. ;I vrterin:lrinri tlurirlg 11-;~nsport. l 'his stel? is necess:lr!. 1)ecausc rcnarcoti- 
z ; ~ t i o ~ l  is common i l l  I~oofcd anim:~ls, cspccially rllirl~)s, givrn opioitls. 'l'his step, ho\\rcver, 
I ~ I ; I \ ,  I I O ~  l ~ c  ~~ec.css:~r!. i f .  tlic l x ~ t o r l ~ l ~ ; ~ ~ ~ o l  I t l c t o ~ ~ ~ i c l i ~ i c  : ~ ~ ~ ( * s t l ~ c t i c  ~ ~ r o t o c o l  is I I S ~ C I  ( h l o r ~  is, 
l,t*rs. C ~ O I I I I I I . ) . ~ ~ ' I ~ ; I ~ I I ~ ~ ~  I i c - ~ . ~ o ~ ~ ~ i e I  S I I O I I I ~ I  I ) c *  I ) ~ ~ S C I I I  to :~( l~l l i~l is ter  t11c .  c.01-1.('1.t r(-\,c.rs;~I : I ~ ~ * I I I ( s )  
i l l  t l ~ c  lil:c.ly c ~ ~ e ~ ~ t  o1.;1 r c * ~ ~ : ~ r c ( ~ t i ~ , ; ~ t i o ~ ~ .  / \ I I \*  o t l ~ c r  c . o ~ ~ ~ l ) l i c . ; ~ ~ i o ~ ~ s  o l ' c l . ; ~ t i ~ ~ g  (.it11 l)c I I I ; I I I ; I ~ ( * ~ ~  

11iol.c c;~sil!- ;tntl c.lf'ct.ti\.cl!p ill-house r;~tllcr rhnn c11 rot~tc. 

T ~ r , \ s c ~ v ) n i .  
NIIIII(>I.OIIS ol7tio11s f i b 1  t ~ - ; ~ ~ ~ s l ~ o r t i ~ ~ g  r l ~ i l ~ o s  arc ;~v;~il;~l>lc.. I< ; IC . I I  111ctl10(l l i ;~s  it\ ; I C ~ \ ~ : I I I ~ ; I ~ ( ~ S ,  
:111c1 (-:1,.11 S I I O I I I C I  I)c sc.~.l~li~~izc"I I)!' ~ \ ' ; I I I I : I I ~ I I ~  ~ I I C  ( I ~ S I : I I I C . ~  to l)c t r ; ~ \ ~ I c ( l ,  1I1r I I ~ ~ S O I I I I ~ I  11(-c11 
('(1 :111(1 tli(' I C I ~ ~ I ) C ~ I , ; I I I I I . ~ ~ S  to \\,llicIi ~ I I C  ;~~iilli:tIs  ill I I V  s ~ ~ l ~ i c ~ t e i l .  A l l ; ~ t  I)ctI tr11c1< ;111(1  01) (~11  

tr:lilcr is r t t ~ i ~ ~ > c r a t u r c r c s t r i c t i ~ ~ c .  Note th;lt a cr-atr \vitliin ;in opeli trailer sliould !,c I)rotc.cr- 
cd from cscessivc \\incl, rail1 and sun. lncloscd trucks o r  trailers arc othcr olitions th;lt :lrc 
I I ~ C C ~ S ; I S \ .  i t 1  ~ S ~ I . C I I I C  11ot or colt1 t e ~ ~ l l ) c r i ~ t i ~ ~ ~ e s .  111 all! c:~sc, tllc transport vellicles rnrlst I>c 
cliril;~tc controllccl. :\ir tl.:un.-.port, r;~tllcr than shili tl.;tllsliort, is the 1ircl21-l.c.d option fi)r ;III \ ,  

tr;~rlsoce;~r~ic tr;~nsloc;ltion. ' l ia~ls~>or.t  sllip is ~~~iclcsir :~l) lc  I)ecat~sc ol' 111c cscessive tinic. ;I(  

sc.:~, v;~ri:~l)le conclit ions illid 111orc i~ i t ( - r~s i \~e  ~>ersr)nncl rccluirc~ncnts. \V1 1c.11 t ~ ~ n s p o r t i n ~  I,\. 
;lir, i t  sllor~ltl he notccl th:lt solnc ;iirli~rcs n1;ly reiluirc 111c r l ~ i n o  crntc to I)c ~~l:lcctl  i l l  :l11 ;1111- 

I I I ~ I I I I I I ~  ; ~ i r  c:1rgo \)ox, \ \ , \ ~ i c l ~  ~ ; I I I  restri~.t vr~l t i I :~t ioi~ ; I I I ( ~  s~l\>,ict.t the r11i11o to cxccssivc 11c;lt 
I)\liltiul, during but11 tllc ; ~ i r ~ l n ~ l e - l o n c l i ~ ~ g  process and tr;Illsport. 





I : I < I ~ O I I \ I I I I I I I ,  R I .  1 l ' ) ' ) ' )  C ' ~ I ~ I I I ~ ~ . I I I ~ ~ , , .  I I . I I I I I I I R  ,111tl I u , l ~ . ~ v i * ) ~ : ~ l  11.~.1..111 11: :I ~ l \ ~ ~ ~ l , i ~ > ~ ~ t  ~cl :~t i i t l i i l~ i l~ .  
.'\:\-7Al';\ ' C ' , m i l -  I W ) ~ & I I I I . I I  ~ ~ f c r c ~ ~ , c ~ c ~ ~ I i l ~ g s .  -40 1 .408. 

h111 11~1, A , & Illig, hi\. (1995).'l\ni11ir1 ;IS a loul fr)r n~utilrc. collcclitiii of blood front e bl:ltk [I111101 

C I < I +  (LJrt+'t',l hrcorttrr). b!!l*Ktr~ I?omrni 22 ( j ) ,  294-300. 

h l ~ ~ r l s ,  l'. (I900). Personal co~nn~unication, San L)iep Zoological Yarlc, San llicgo, C:~lifolllia 

NI< hi~l -on ,  1 )  (1995) I'crsond cornu~unication Conditioning itnrestrained black rhinoceroses (Drcc ros 
/I[ ,  t ~ ~ ~ j )  frlr \etlIpunchlrc Rl11war1k1.c County Zoo. Rlilwnukee, Wiscohsin. 

0 Nt.il. l'. I . . .  Norak, RI. A., K: Sllc,tni, S. J. (1991). Norln:1li7,ing laboratory-rcarcd r h e s r ~  macaquc 
Ol I,ra,rt,i I~II,/ ,I/ / ,~) Iv l~:~vior  wit11 vxl)cnsurc to ( . I ~ I I I ~ I C X  uc11~1uor C~CI I IS I I~CS.  ~ ~ l \ i ~ ~ l ~ ~ ~ I ! ) ,  237-245. 

I<(..~hi, !I.. k S I I I ! I ~ I .  R ( 1 0 0 4 ) .  I'c!LI)II:~ c o ~ ~ ~ ~ ~ l ~ l ~ ~ i c a t i o n .  St. Louis Zoological t'a~.k, Sr. I,oui<. 
R11.;1t~uri n ~ 1  Sali A n t , w i ~ ~  %no, S:III Antotlio, Texas. 



AZA Rllillo I-lusbsod~-y Colillr~itte~ 

I// i h ' ~ j ~ i / ; / / q  {l/, /h / , . \  j;1,/\171:i-t- / / 1 ' / 7 f i  I i i ~ / / b  , i / / . i  i ~ ~ ~ . / ~ ~ i / / / i / ; ~ i ~ t ~  . I / / ( I ~ ~ x , \ ,  i t  ;,\ i / ) t f ~ / ~ / ~ / / ~ /  
;/.ii/ / /v  1 #I/ , / ; :*, '  , / I ~ ; ~ / I ~ I ~ ? / I ~ . I ? /  t / ~ i / p / ~  1111 /~IJ/ / I / IT/  ~ ~ / / ~ z f ~ ~ - o / / : l / i ' ~ / /  l/.\ I./O.<I+/\' ,l,\ po.~.ii/7/1.. (/;o/. 

, I /OI ;  , / ~ ~ / l ~ / / i , i /  , / I /OI I I I ~ I / ~ O ~ I  tilt /I(I//II<I/ h (~ /~ i / l r / \  o/ . tht .  ~:~,I/.;o/IJ / ? ~ ~ T I O  vpl~;~..~, C I I I *  //lil 

/ l / \ ~ > / / / ~ ~ ~ / \ ,  , / : / i /  ( 'I t I * ~ I / ; , ~ ; /  ,Y/~I/I/\ i/li/p/c I 1 ' I Y t t .  \ / ( , I  10 /'I, i , ~ / * ; / ~ i / , ~ , /  , i l l ; / /  ~Ii(./i//iv /lli' 
I / l , \ ~ , ! : ~ /  / I /  / / I / / /o  1111 1/1/11 1, , I \  \ / ' I , ~  ir \ I////( / / / I  //II / I  ;</.C///' 1 O / / / / ' ~ I \ / / ~ O / / \  t / / / i / r ' ~ ~ i ~ / ~ \ / / i ; ~  i.t./////i.r. 
111~ /I/,. , I ~ / ( ~ / / ~ o I I , ~ / / ~ ~ ,  i ~ ~ / ~ , . t / ~ ~ /  ( I - /  I I I \ / ~ / I I / I ~ / I  /o IIII?;II/II;I/ t*,\*1!1;/7;/- oir/ l~ 01 /.~/~~~*I//I/!, 

~ / / , / ; i ~ / ~ / / , l / / \  l i , i / /  (lt / l / \  ( 1  ,/i / ( ' I  ~ / / ~ / / i / ~ , ~  /(/l/ I / / I  //'i. I /~ ' \ ;~ : / I  ? / ~ I ~ / ~ / / T o  ~ * / / I ~ / o \ / I / ~ * Y .  / I ' / I ~ * I I ~ ~ ~ ~ + ( . I .  
/', ',\,/,li , / / l \  / l / / l / / ~ l ~ l ,  < / I t ,  i 11, ~ / / / t / , y i  l/ / Q  / ~ / i i / l  101 / ~ l ~ ~ ~ l ~ i / l l / , ~  ~~l /pi / ) ; / ; / ;~~\ ,  /V// /hi, ,f411/ ;0/1,\ Lsayl) 
( . ~ ~ i i / , / / i / / f i ~  t 111111 / < / ~ I / / c  ? ; l ( ;  i /VI/I  \ I I ~ ~ - ? ~ / I ; Z ~ .  O i ( 3  i*1/~/ij//i0//,//  / / t % ~ ' < /  I / ~ . c ~ / , I ~ ~ - o / / / I ~  

i , \ / t l / t / / \  /71i \ I ,  t , \ l l / / r / / \  \ I  I / h  i/11//0 i ~ / / \ i  I . :~~I/ /O/I  , . / / , > I . /  / ) \ l  ~~c/I/;I/ ,< I/OI/ / - i ~ ~ / ~ i / / / I ~ / ; ~ i ~ i ~  
//i'/i//~~.\ i / ~ ~ . ~ i ~ / /  ~ ~ o I / > / I / , ~ I ~ / / ~ o I / > .  , / & I .  ;I/,/oo/' 

'i/l//t<- ,/':Y(q//./i/. /-ll;/lo 72..~//;l;l/t. 

1 , :~c. t  o s t ~ t t t  S 

'I'llc dcsigll O K  c.;~l>ti\c ctlc Iosu~cs 1.lli11os t-ccl~~il.cs :l11 ~ ~ ~ ~ t l c t ~ s t i ~ ~ ~ c l i n g  01'  r h i ~ l o  I , io log~  
beIln\ior :111cl soci:~l o~g;ttiiz:\tic~n. 11s ~ ~ s c \ , i o l l s l ~ .  st:ltcc\, bl;~cl:, \vllitc : I I I ~ ~  gI.e:ltcr c~t~c-I~osnccl 

:~ve diffccl-cn~ Iioi~sitlp. r e ~ ~ ~ ~ i r e t ~ ~ c t ~ t s .  Txblcs 
15 2nd 16 list tlie rccomme~~cicd anililal nutnhers for institcttio~~s holding rhitlos (See also 
{lie Rlan;tgemcnt ;\[Id Bel~nvior chaliter.) allcl the erlclositr-c h p e s  sccomtneneletl d e ~ ~ e t ~ d i n g  
ern itlstitutiotlnl goals. I t  is i t~r t ior tan~ to note t h ; ~ t  lor the most p i~r t ,  csliihit :lnd Ilolclitrg- 
sl'xc-c ~~\.,til.rl,ilit~. \vill clict;~te ; I J I  ins~itution's drsig~t;ltic~~n as eitltcr n hrertling (11. i111 exhil~it 

O L I I ~  i~icI~t[lt: ~ I I I  ~1tt[clr~or p r i l ~ ~ i ~ r y  e11r.Ios1trc 

i I ~ < ~ i t ~ t t i t ~ t 1 s  I I ~ I I ~ I  I I ; I \ C  s l i ,~cc 101 ; I I I \ ,  o l l s l r ~ i ~ ~ g  I O  \>c l~clcl I ~ ) I .  ( 1 1 )  111  .3 !-c?;~rs oI':tgc. l<x l~ i l> i l -  
O I I I \ ,  f ,~(.il ifics s l ~ o ~ ~ l r l  li,~\.c ,111 o t~ tc loo~  I H ~ I I I < I I I  CII~.IIISIII-c  : I I I ( I  i ~ ~ c l o o r  l ~ o l i l i ~ ~ g ; ~ r c ; t s  (Ix)III witll 
s c p , ~ ~  : \ I  I O I I  ~ ; ~ ~ ~ ~ ~ l ~ i l i t i c s ) .  l I \t  ill he rcci~nimc~~~clccl that c s l ~ i l ~ i ~ - o ~ ~ l y  fi~c.ili~ ies ~'cccivc prc- o r  
l~fit-rel\~oduc.tivc-agc 01. sin,clc-sex groups of  S I I I . ~ > ~ L I S  a1~i111;tIs. 

1 1 1  gc11c1,11, 11 IS t~~c~oti1111~11cIc~1 t l i ; \ ~  ~ I I ~ ~ ~ I S I I ~ C S  liC ( lc~sig~~v(l  s11c.11 I I I ; I I  : I I I ~ I I I ; I ~ S  III:I>. I N S  I C C ~ I  
0~11(loo1s .IS 11111~ 11 <IS is ~ ~ O S S I ~ I I C  wttl~itl  1 1 1 ~  I r~l l i~\vi~lg [cllll)rl.:ltllrC C ~ I ~ S I I . : ~ ~ I ~ ~ S .  lillillos s11o111cI 
not I,c locl;ctl ou~sielc \\.hct~ t l ~ c  tc lr~j~cr~i lurc is I>cltrtv 4.4" C' (40' I;); sun, witltl ellill allcl r:tit\ 
shot~lcl l ~ c  co~~siclcred ill c;~lcul:\tit~g tcmpes.ltltrc. During eslrcmcly c.olcl \I-cathet., rhinos 
sllould I I I I ~  Ii:ivc access to I~ools  or mud \v;~llo\\,s; pools should bc d~l inec l  2nd mud \vnllo\~~s 
[illcd \vith s~~l>strntc~.  /\ t~iin;~ls shortlcl 11ot lic Ict out if-e~iclosurcs are icy.Tcmllor:~ry exposure 

is Icft to the rliscretion of'mallagenlerlt. 
ures bclo~v 10" C (5(Y I;) (a\.erage of' high 
1 Iiro\!idc he;~ted G'~cilitit:s c;lp:~l)le of 111:titt- 

l l l l i ~ l b  sI~ecies Ilecolninetided Preferred optimal J?xllilii o 1 1 1 ~  
r r~ i l l i~ l~ i i tn  holding for a (per institution) 
groupings fo r  breeding 
breeding1 institution 

White 1.2 2.4 (1 herd/ 1.1 or 0 . 2 ~  
1 back-r~p tri:~lc) 

Greater- 1.1c 2.2 (2 pirs)  1 .IC or 0.2 
one-horricd 

*['he c lcs ig~~ of 1.1iino enclirs~rrcs tlepends o n  the species, tht. t!-llc 01' rhino 
1 i rog~1111  ( c s l i i l ~ i t - o ~ ~ l \ ~  111- I i r ccd i t~g~ :111d tlic I I I I I I ~ I ~ ~ ~  o r  : I I I ~ I I I : I ~ S .  111 ;III  c;tscs. 
t11c' I ; I I - ~ ( * I .  ; 111e1  111111-1' \ r ; ~ ~ i ( . ( l  111v CI~~. I~)SI I I . I ' ,  111(. l1ct1c1.. (I1ho/n: Ofi/,il~o/,/,r 
zoo/o,~;l~l// 1 \il#) 



. . 
:II>Ic 1r11 tile I~el~:l\.ior ; I I I ~  c c o l ~ ~ g \  ol.\viIcl l)I:tcl<, \vIli~r ; I I I C I  gre;ltrr or~r-I~orr i r( l  rl~irirs. 11s prc- 
v i o ~ ~ s l v  dcscrihed. rllinos of all s[>ccirs :Ire c,orlsitlcrctl t c t  I)e Ices iolitar! than \Y:I< originally 
tllought. Given vcr.\. I;~rge \,nrel.; o r  r-:ulc.ll sitrl;~tiorl~, r\.crl olipositc-scx grealer onr-horncd 
rlritlos (considerecl t l ~ c  Ir;~st qoci;\l 01' tllc c~or111111)11Iv heltl rllintr .;pccics) r11:1\ l>e hon5cd tci- 
gctl~cr. I:OI t l ~ e  IIIOSI I ) . I I I ,  l~o\vcvct~ ~ I I I I I O S  ; I I ~  c~~t~siclcrrcl ~ o ~ ~ r c \ v l ~ ; r t  tcrri~ori;iI; tI~er-cf~)r-c, 
I I I O I C  tl1.111 o r ~ e  o ~ r t ( I o o r  \ . ; ~ r c l  i, . t r o r ~ ~ l y  ~ ( ~ e o r ~ ~ ~ r ~ r t ~ ~ l r c l .  ' 1 ; )  l~ro\.ielc ;i I;1rKe :IIC;I fi)r- ir~troclrrc- 
tio118 oi black :irld ,gre;tter- clrlc-horrrccl r - l l i r ~ o \ ,  .I ~ O I I ~ I I I I I I I ; I ~  \.;lr-cI ;1di;lcc11t t o  iridividrral ~ r c l s  
<\lt~c~lcl lw :~\.;~il;~I>lc. 11. the qp;~cr is r r o t  , ~ \~ :~ i l :~ l i l c ,  I \ \Y,  ; i ( I i .~c~c~~t  \,;~rcls III;I\. lie oper~ccl f;)r 
I I I : I I ~ ~ ' I ~ ~ I I I : I ~ ~  i t ~ t r ~ o e ~ r ~ c ~ i o r ~ ~ .  111 I I I ; I I I \ ,  I C \ \ ) C ~ I \ ,  t11c c.ri~ic;rl c.11e I O S I I I ~ ~  c ~ ~ ~ : r r - ; ~ c ~ c ~ i s ~ i c ~  is tllc :~v:iil- 
al>ilit!. c>t'cscal>r routes ;lnd viqr~;ll I>;~rr.icri. \vhicll serve t o  I~icle or ~>r-cvcr~t accecs to  a pllritrcd 
c ~ ~ ~ i ~ ~ ~ ; ~ l .  ( ; : ~ t r s  111;tv l>r t~srcl ,I< r<c.:111(. I O I I ~ ~ \ ,  liio\~iclr~l I I I ; I ~  call(. is t ; ~ k c r ~  to p r c \ ~ r ~ t  clc;~[l cr~cl 
~ . O I I I C I ~  ; I I I C ~  crc:IIc I - I I I ~ : I I - O ~ I I I ~ ~ \  \o t I l ; ~ t  ;l11 ; I I I ~ I I I ; I ~  L:III  ~ I I ~ C I .  (11 IC:IVC tllc !,;~rtl \vithout :l11 

:~ggr-t.\sor hlockir~g or q-uarding t11c oril! csit. 

I<r~c~losc~r-c sizr ( l ( ~ ~ > c ~ r ~ ( l s  011 \ \ * I I ~ I I I C I  111i11os : I I , ~  I<c1)1 /Or (ssIril\it . O I I I J .  or  l>rccclir~g I > ~ I I - ~ O S C S  

('l';rI>l(. 10). 11  S I I O I I I ( ~  l>c I I O I C ~ I  t11;1t ;I c , ; ~ l l '  is co~~siclc.~.c(l ; I I I  ;1(111lt 1vi111 S C S ~ C L . ~  t o  I I I ~ I I ~ I I ~ I I I I I  

s l ) : ~ ~ r  rccluirrrnrrits nlicr \ve:l~~irlji; t l l i ~  ll1c.t sl10111cl Iw (.~~r~sicI(-rc-cl ill e I ~ t e l . r ~ ~ i ~ l i ~ r g  r l l i r l i r~ i l~ r i l  

en~.l~)sirr.c size. Institt~~ictn.; s l~orr l~l  csl>cc,t I O  I ~ c i l t l  11lisl~1~i11g 1 1 1 1 t i l  ~IIc! .  rcnch .3 !;?firs of ngc. 

Rccornrilendcd in ;~ te r ia l~  fi>r prirn.irv Ierlcing inclutlr solid c~tncl.ctc o r  rock walls. horizon- 
tal pilie o r  c:lhle .;paced 25  to 3 0  cm ( l 0  I,, 12 it].) ; IJ~: I I  I ;111cl vcrticnl pipc or jlosts spwcrd 25 
to 30 c111 ( 1 0  to 12 111.) a l ~ r r t .  Notr III:II c;lliIc s11tt11Icl lie trsrcl o111\, L)I- Iiorizor~t;ll lknces. T h e  
sizc o i t h r  exhibit to  bc t r ~ c e d  \\-i l l  clctcrrlli~ic lhc stter~gtll :111(1 1\,11c oi'ttricirlg 1l1:lterid usecl, 
as each type has both nd\,nntngcs nncl t l i s : ~ d \ ~ ; ~ ~ ~ ~ : ~ g r s .  C O I I C I . ~ ~ ~  sl~rt'accs ancl I3;rre steel c;ll>lc 
cre;11e s~~r faccs  tl1:11 III:I\, ~ , I I ~ o I I I - ; \ ~ I :  111i111,s 10 I I O I I I  1.111) r s c c ~ s s i ~ ~ c l ~ ~ ,  c;~crsir~g ;II>IIOI-II I ; I I  I I O S I I  
1vc:Ir. W ~ I C I I C ~ C I ~  r~c~c~es~;rr~\~,  \III!:I~., .S slio~rI(l l>r c.~t\~-rrcI \ \ , i t 1 1  ;I I I O I I  :II>I.;ISI\T, r~i:~tcri:~I, 
Inserting. the cable tl~rough 1~1;lstic ~ ' i l ~ r  or 1111sc c;rrr ~)rc\.crlt rllis ~ l r o l ) l c r ~ ~ ,  ;lnd concrctc sur- 
faces can be covcred cvitll non toxic \vood. 

Ir~tloor ,011tdooi.' $ - i r ~ d ~ ~ r : - :  ; 0t ; tdoor  ' Jndoor Outdoor , . gr . . , .. - (i~s,,)rit~~:tr~,:. . 1 , , F  1. , -. . . 
. t :. exhibit d a )  - 

Blnck 18 : i86 - 204: -:- * 771' not  2,322 
(200) (;l,ootj) (2,200) ' (8;300j rccom- (25,000) 

. , -- mender1 

I l rhi tc  30 186 215 . . " 929 not 2,787 
(320) (2,000) (2,320) (10,000) rccorn- (30,000) 

mended 

Greater 30 i 86 215 I 929 not L,'/87 
one- (320) (2,000) (2,320) (1 0,000) recom- (30,000) 
hornetl tt1t.ridt.d 



I f '  I ~ ~ ~ I , ' q  ;II .(-  t~sctl, t'i1cI1 S I I ~ I I I I ~ I  I)c ;~~l j i l . t~si~l l : l tcI \~ .10 1.111 (l .!  ill.) i l l  tli:~lllv~(.r :111(1 SCI i l l  c .011-  

cretc \vith ayprc)sim;~tcl!. l.S nl (h  li) undergror~~lel.  I'oles shor~l(l I7e sl>ncccl :IS clowl\, t c ~ ~ c l l l .  
er :IS l )~~ssi l i lc  to l)revcr~t rllillos I?OIII getting tllcir I I ( > ~ I I S  ~ I I I - O I I ~ I I  ; I I I C ~  ~111rooti11g the CCIIL.~. 
( ' l . .  , c ~ \ O / ~ ' - / t ' ~ ' f t / ~ ' , f  . /W/('\, .7tfh;(.h Ill'<' f / ~ l t l < ~ t ' l  f i t / \  / O  t ? ! l / lO \ ,  .S/lG'/l/l/ //C'/ / ! l '  / I \ I ' ~ [  

I t  is i l l l l ~ m t ; ~ r ~ t  t o  col~siclcl. fk11t.c slj;~ci~l,q anci kcc1ic.r ;~ccess/csit i l l  ~ h c  ejrcrlt ol':ln cmcrk,brlc!: 
110c.1;~ 01. ;I rock alwol1 c:~n be utili7cd to protect the l>oles or other ol$ects in t l ~ e  exhibit ti-orn 
darnage. r\ rock ; I~ I I . ( I I I  sI1oi11J c s t c ~ l d  1.S 111 ( h  1.1) fiolii the Ic;~(li~lj: edge o f  tllc trl<ect IO of fkr  
; ~ t l c c ~ u ; ~ ~ c  I ) r o t w t i o ~ ~ .  I I ' S I I I ; I I I  rocl<s : ~ r c  rlsecl, rllev sllotlltl Ilc scvcr;ll I;lyers ~lrick; otIlcr\t,isc, :I 
si11gI13 1:1\x-r 0 1 .  \,c>s\! I ; I I . ~ *  1.oc.1~~ is l ~ ~ ~ ~ t l l : ~ l ) l y  : I ( ~ ( Y ~ I I ; I I C .  

Ih!, ilIo;1t 
.l'llc t l u ~  o t ' : ~  tlry I I I O ; I ~  rcc1uircs o11c ver~ic;~I  \\~;III, \\rllicI~ s1111111(1 1)c ;I i l l i l l i l r l t l ~ ~ ~  of' 1.5 111 ( 5  fi) 
l l igl~, 10t~;ttccI OII t l ~ t *  liilI>lic siclc. ' 1 ' 1 1 ~  S ~ ~ O I I ~  \v;~ll sI10~1lc1 l>c s lo~~ccl  ;I[ ;I I I I ; I S ~ I I I I I I ~ I  oI'.30" s o  

tI,nr tllc. ;trlil~lals c:111 c.lilnh o r i t .  .l'l~is gradual tlcclillc of thr  cslril)it sul>str;~tc clrnvn to :I sc,li(l 
\v;~Il ~ : I I I  Ilc I I S ~ C I  1 1 )  CI 'C;IIC ;I I I I I I ; I I  ~ I ' l~~1 . t .  htlt 11itt.h t ? t o i t / . \  ~it i /h  /,it10 ~ i * t ~ t . f ; ~ . ~ / / ~ ~ ~ ~ ~ / / t  111.( . t .o71,; , / ,*1j . ,1  

I f . ~ t l , P ~ . , ~ t ~ ~  /n  t - l i t l o ,  , r?rr/  r l r ;  nor r.c~t-o~?rrtil.?7~/t-t/. 'I'hc floor s1~1ec i l l  tlle mo;lt shoulcl I>e ;I ~ l l in i -  
Imuln 01' 1.5 rn (5 ft)   cross to I)rc\rcrlt rll i~ios fic1111 l~eillg traly)ed. :~n t l  srlr1;lcc substrate h r  
tile I I IO; I I  sl~otrltl l~rotritlc sti~l>lc i i~o~i l lg .  (l<cco111111c11clcc1 I I I ; I I ~ ~ ~ : I I S  ir~cl~lclc cIi1.1, gravel, S:III ,~,  
clc,.) 

\\?;~tcr h l o ; ~ t  
\C';ltt.l. cull hc utilized ns a prilnnr\ \);wrier, a l thougl~ it carrics tlle risk ot'tlro\vning or i~!jllr!; 
espcci;lll!. t;)r c;~lvcs. I)imc~lsiorls ; I I I ~  ~l)ecilic;lt.io~is h r  :I \v:ltcr Inoat sl~oulcl bc the salllc as 
t h ~ s c  listed nhovc 1;)r :I tlrv mo:lt. I'ools may ;~lsc) serve ns ~>ril~l:lr!' harriers, ~)rovi(led the \v:llls 
:Ire 1 1 i ~ l 1  cnclugh [at 1c:lst 1.5 m (S 0 high] to Ilrcvent :~ninl;lls from climl>irlK out. Once  ;I 

rllir~tr h;~.; its chin I > I . ~ I -  11ic top o1';1 \v:III, it call gct its front lkct over as well. 

SI;CON 1 ) A I t Y  l % ~ l l < l ~  l l:.l<S 
' ] ' ~ I O I I ~ I I  1101 cri~ic:lI 1 0  111c (lcsig11 01' o111c1oor c ~ ~ c ~ o s t ~ r c s ,  scc1111(1i1r!. !>:~rl.i(-rs III:I\, l)r~~tc.t.t 
cslliliit Ii.;1tuses o l  1cssc.n stress OII ~lr- imar\  I~arl.icrs. I<cco~n~i lc~~t le t l  t!fl>cs ;Ire Iwtt r:lils. vcr- 
tical I ~ ) l c s  ; I I ~  ~ Icc t r i~ . ;~I lv  chargecl. or "I10t." wire. I'lallti~lgs C:III :11so ser\'e :IS :I sccondarj* I);tr- 
rier \ v l l e ~ ~  uscd to cl.c;lte :I visual scrccn. For cx:~l~lllle, thc usc ~ ) l ' ~ ~ l ; u ~ t i n g s  111;lt extend al>o\,c 
;I I t) \ \< \\,:\l1 ~ : \ I I  give 111c :~l>l>c:~rit~~cc. O[;I llig,qcr \t~:rIl 1 t l i (1~1~11 t l ~ c ?  1>ri111;1ry l>;~rl.i(:~. 11ei~l11 I I I ~ I I -  
~ I I I I I I I I  (11' 1.5 I I I  (5  1.1) still ; ~ ~ ~ ~ ) l i ( * s ] .  I<lectrit. I ~ ~ I I I . ~ I I ~  L.:III Ilc 11sec1 to C I ~ I ( - I ,  ; ~ l ~ i ~ i i ; ~ I s  I ~ ~ ) I I I  
c l c s t r ~ ~ ~ . i r ~ ~  l ) l ; ~ ~ ~ t i ~ l g s ,  trees ; I I I C ~  o111cr s e c o ~ ~ c ~ ; ~ ~ ~  li:~sriers. I < o L . ~  :ll)rol1s III;II* ;~ l so  he 11secI 
:~rorllltl 11-ces ancl kllc.c lines :IS sccc~r~tl;~r! harriers. 

I.:llcloslrrc g;~tcs  c:ln lie the \ve;lkcsc points o l ' t l ~ c  c.shihit; t1lc.refi1l.e. ~ d e c l r ~ : t ~ r  llinge :Incl 1oc.k 
str.cngtI~s :Ire very ilnp~>rtant.  Interior doors :\re usually c o t ~ s ~ r ~ l c t e d  of' I l c : ~ \ ~ y - g a t ~ ~ c  g;lIv;~- 
nizetl steel or pipc t l ~ ; ~ t  is l ~ i ~ l g c d  or sliding. Slitling gates arc ol)tiln;ll, as they Inay bc 1,;Ir- 
ti;~ll!. trl)c~ied, ancl shoultl l>e :I ~ l i i r l i r ~ ~ l r r ~ l  o f  1.8 111 (6 (i) \\.ride i111cl 2 111 ( h  1'1 8 ill.) IiiRli. Il'tllc 
~ : I I C  I I S ~ S  :I I I ,~CI ; ,  cirrc S I I O I I I ( I  l>t* 1;1l;c11 in t l ~ c  ~ . ~ I I S I I . I I ( - ~ ~ I I I I  ol'(11r t ~ c k  to ;~\*oicl i ~ ~ . i ~ ~ r i l i ~  I I I ( ~  
C e c - ~  ol'tllc ; I I I ~ I I I : I ~ S  21s 111cv ~ I I I I  111rot1gI1 g;ltcs (111ri11g i ~ ~ t r o c l r ~ c ~ ~ i o ~ ~ s .  I<x~criol~ l i t 1 i l c l i 1 1 ~  cloors 



l ;II.(. 11s11;1lly 111;ttle f i o r t ~  rvootl rci~ll;,rccd \vi th stcc.1. tr.i~h the I131r.cr 1);Ir.t (.or~crcil I>y :I steel l?I;~tc 
to I I I ~ I I ~ I I I ~ Z ~  ( I : I I I I ~ I ~ ~ .  ( ; ;~t(*s  \11011lcl l>c c o t ~ s t ~ - ~ ~ c . t ~ c I  to :~Ilo\v l~ccl>crs t o  o11r11 ;111cl c l o ~  ~ I I ~ I I I  
r \ . i t l ~ o t ~ t  c ~ l t c r i ~ l g  1rIli11o <1);1cc. :\lso, \vIlerc ; ~ ~ ~ ~ ) r o ~ ) r i ; ~ t c ,  vcl~iclc :~cccs< to ; I I I  c ~ ~ c l o s t ~ r c  s ~ ~ o t ~ l c l  
\)c l ~ ~ - o \ ~ i ~ l c c l .  

\\',\.l l l <  

I . ' I .~ . ;~I ,  I)ot;~l>lc \\-.iter slloulcl 1>r av;~il:it>lc :it ,111 tilnc,. \ \5ter shot~ltl Ilc t . l~: l~~gct l  c l ; ~ i l \ .  or 
s111)~)Iicil 11). :l11 ; I I I I I I I I I ; I I ~ ~ - I ~ I I  01- c o r ~ ~ i ~ ~ t ~ o t ~ s - I l o \ v  iic~ficc. l<egt~l:ir c l c ; ~ ~ ~ i ~ l g  ; I I I ( I  c l i s i ~ ~ l k c ~ i ~ ~ g  
s l ~ o t ~ l t l  occ t~r  at ;I ~.:ltc 111;1t inllil~its the rcro~vlll ol'illenr and Ix~ctrr i ;~.  \Ililtcr devicrs sl~oul(l 

I'o01.s 
I)ooIs c o ~ l s t r ~ c t e d  ill r l ~ i ~ l o  ~ ~ l c l c ) s l ~ r e s  sholllil 1~ of;~l)proxi~li~teI!. c(111:tI c l i ~ n c n s i ~ ~ l s  (1e11~tl1 
s \vitltlr). \\.'hcn ;I c;lll.is i l l  tllr cnclosul-c. I>ools sllo~~lcl I>c rnotlilictl 01. tlrnillccl to n clclltI1 01- 
0:15 111 (1.5 f i )  or Irss. I.'or- C I I I I . \ .  i l l t o  tllc 11001, Ir:lllllrs  re I ~ r c l i ~ r : ~ l ~ l c  to ktcl)f. .l'llcy sllot~ltl \,c 
I>l ;~rcd in at  Iract t\vo or t11rcc locations : ~ r o r ~ ~ ~ e l  ;I 11oo1, i t  not the cr~tirc ~wrirllcter, to ens~lrr  
s;~li.  ;\c.crss ill and out ~ I ' t l l c  l>ool. lianlj) slol)cs S I I O L I I L I  l ~ e  IIO gr-enter I I I ; I I I  IS to 20". ll'stcl>s 
; \ IT  tlicd r ; ~ t l ~ e r  tli;ln r;11111is, ~lle!. should h ;~ \ -c  :I 20- to 25-cm (8.- t o  10-ill.) rise with n 41 - 
1 1 )  (11 -c111 (16- t o  24.i11,) step. Note that 11111lti1)lc r ~ ~ t r i e s  to 21 l>oo! l ) rerr(*~~t  i t  fi-0111 I>cil~g ;I 

"~Ic ; \~ l  ~ I I C I ' '  i l l  I I I C  c ~ ~ c ~ l o s ~ ~ r c .  1 1 1  tile (1esig11 01. sIo1)es or stclls, I < C T I I ( ~ I ~  access ~ . I ( ! : I I I ~ I I ~  
slroulcl bc consiclerctl. 'l 'hc pool subst~.:tte sl~e)ulcl tjt: Irrc~om-srvcpt c.orrct.ctc. 'Iltble 17 lists 
lx)ol sl>ecificatic~ns h!. .;l>ci'ics. 

VI\II , I I  I \ A I < K ~ I  I{S 

\'\!IICII I-1ii11os ;I!-c I I I ~ I ~ I I ~ : I ~ I I ~ ~ ~  togct11c.r i l l  ;I 111o1.c 11cr(I-likc sittl ;~~ioli,  11;1111r;1Iistic \,ist1;11 :III(I 
I)l~ysic:~l barriers ( r e f ~ l ~ c s )  i l l  a n  o ~ ~ t t l n o r  cnclosurc nlay help decre;~sc ;tggrcssir~n hy pcrmit- 

Overall Size 1)cptIl C ~ I I I I I I ~ I I ~ S  
pp - -  p - 

Ulacl; 13.9 sq m 0.3 to 0.9 rri Optional; rarely 
(150 scl fi) (1 t o  3 ft) ilsed except in 

WiIrrllcr regions 

White 37.2 scl 111 0.4 10 I .S nl ILconin~encIed 
(400 sq ft) (1.5 to 5 Ct) 

Greater 37.2 scl m a t  least 0.9 m (3 ft); I<cc.omt~icnded 
onc-horned (400 sq ft) optimally 1.5 m (5 ft) 



; I I I ~ I I I ; I ~ S  1 0  S ~ > I > ; I ~ ; I I C ~  I I I C ~ I I I ? C ~ \ ~ ~ S  I I I I I I I  o t l i < ~ ~ , s  i t '  I I ~ ~ ~ ~ * S S : I I . ? ~  C ~ I I I . ~ I I ~  ~ I I I I ~ ~ ~ ~ I I ~ . I  io11s or ~ I I  ;I 

Srotlp situation. l3:1r1-ie1.s S I I O I I I ~ I  \>C 1a1.g~ ;111tl Iiigll ellollgll to provide "s:lfe zones" that :tllo\v 
a n  nnilnnl to 1>;1ss li.0111 i ~ ~ ~ o t l l c r ' s  siglll l111t s11(~)111cI 1101 I~incler pul>lic vicv.ing.'l)pcs ot'visu- 
:,I Il;~rricrs illc.lrltlc cIt*;~clI-;~lI, logs :111tl r u ~ ~ - ; ~ ~ ~ o ~ ~ ~ l c l s  (I,c~ul~lc~.s),  :IS \vcII :Is I I . C ~ S  : I I I ( I  I I ; I I ~ I I . ; I I  
l , l a ~ l ~ i ~ l g s .  .I'rccs ; I I I ~  ~ ) l ; u n t i ~ ~ ~ s  rii;~y hc ~ ~ r o t c c t c d  fi.0111 r l~inos 11). pillc caging, rocl< nprolis or 
\)arl.icr icncing. I F  pcrlilnnenl pliysic;ll structures arc not a~~ni l :~h lc  :IS I>arricrs. dirt moutids 
may I>r used to give illdivid~als adtlitionnl ~risunl Ii:~rrier ~loint .  i l l  tlie enclosrlre. 

SI I , \ I ) IC/~<, I IN SI IEI : I , I , : I~  
;\eC.rss to sI,:I,Ic is ;I ~~cccss i tv  :IS I V C - I I  :IS :I l lSl)/\ I . ~ ( ~ I I ~ ~ ~ I I I ( * I I I  (111(lvr 111c* A I I ~ I I I ; I ~  \ ~ \ ~ ( ~ l l i ~ r e  Art.  
/\ \ . i ~ ~ . i c ~  \. o I ' I ) o t I i  I I : I I I I I . ~ I ~  ; I I I { I  c . ~ ) I I s I ~ \ I ( . I c ~ ~  oplio11s is I i~)s~i l i lc .  I t  is I . ~ C O I I I I I I ~ ~ I I L ~ ~ - L ~  tllal rllillos 
II;~\.C acccss [I, ;l sh;~dell ;II.~*;I ciurinS cl:~yligl~t lior~rs. It is ;ilso iml?ol-t;rnt that n sliadc ol>tiorl 
l>c : I ( ~ ~ ~ ~ I I ~ ~ I ~  ;IS ;I r;1i11 <11cI1cr i l A l ~ : ~ ~ . ~ ~  S ~ V ~ I ~ I .  is I I O ~  :tl\~l:~!,s :lrct-ssiI~l(.; I I I~I I : I~) IT ,  trcscts I I~ : I !~  1101 

I,c I ~ ~ ) ~ ~ ~ l ~ l c l c l !  aclecl~l;ttc. I~cc i~usc  somc sl>ccics use ~ ~ ) o l s  hcavil; ~ ~ o o l s  sllo~llcl Iic Ioc:rtcd i l l  

are;ls I II:II irrc s1i;idcd ar lcast jlarr of thc d;iy. 
. .  . 

A I ) I I I . I . I O N ~ ~ I ,  I : ~ I I I N I S I I I N C ; S  L I<hilic~s ,~l 'a l l  sl~ecics llertl :\~.ccs. t o  ~rincl \v;1110\\~ ( 1 )  :\nd/or y~)ols ( 2 )  h>r 
i\dditional tilrnishings for the outtloor exhibit sliorlld incl~ldc scl-:~tc.hinp posts. \vliicl~ 1111?\. ,l;;l1 ~ l c a l t ~ , ,  ~cl,ll,el..lrlll-r ll:ltic,ll nlld ~ ~ ~ l ~ ~ , . i  rn r i c . l l l nc .n t ,  .rllc size 
I>c Ii;u~tici~l;irl!. cfkctivc iflil;\~.rtl 1le;lr nlud \\~:~llo\vs o r  liools. I'ost 111:ltc~i:ll must l1c non-toxic 1,111,~ s ~ l ~ , l l ~ c ~  g , l : l g c ~ ~  l,,,. l l l l l l l ~ , e l .  ol. ~ l l l ~ l l l ~ l ~ s  i l l  1 1 1 , ~  e x ~ l i ~ l i l ,  
I I I ~ S  ( i .  I - r s ~ )  C ~ ; I  ~ I I S I ~ I I I I ~ I I S  l :  I I I  or o ~ i i  I I I  ~ ~ , ~ c ~ c , l l l n l r l I t ~ c t ~  I . l l i l l o  I , , )c , ]S  l i g e > , l  i l l  .l;ll,le I ;, ( I ) / , ~ / ~ :  s,~,, I ) , ~ : ~ ~  
I S I I S  i I I I I ~  I l :  l 0 t o  l I (3 o r  4 I )  o l ~ e ' l ' i i s  Zoo/ns;,.,r/~o,.;,.,l~) 

-F 
cll;lIilcs 1 1 1 ~ 1 i q ~ 1 . s  t o  1.e1rjove :AII<I I.C~I\;ICC ~?i)s ts  US tlley rot. In ~ ~ l d i t i o n ,  kct l  sl~cit~ltl \>c ;\\.nil- 
:rhlc :II ; I I I  ti~rles i l l  the ILrlll ol'brotvse hecl stC~tio1is ;tritI ~ u i ~ l e r a l  salt liclcs. 

111~10~1r I I ~ ~ I S ~ I I ~  is rcc~>ti i~i ic~~cIcd for additin~ial ~clx~rat ior i  c;lp:il~ilitics (I)C!,I>I~C~ llie 11ri111;lr~. 
ellclosurc) ant1 is criric;ll 6 ) r  tliosc i l i s ~ i t ~ ~ t i ~ l i s  i l l  COICICI, latitudes. A t  n o  time sliorlltl ~ . l~i l los  
l,c s~ll>jcctccl to I ~ I I I ~ I C ~ : I ~ L I ~ C S  I~e lo \ \~  li.eczillg; :~rlilll;~ls slloulcl l i : ~ \ ~  :Icxws to ratli;lnl I I ~ ; I I  i r  
~~cc~tlet l .  : \ I I  illtlool Ii~cilit!~ i l l  111c \villt~.r sI1ot11tl 1 ) ~  11(::11(~1 l o  ;I I ~ I ~ I I ~ I I ~ I I I I I  01' 13" C' (55" 1;) 
\vil 11 I Ire t.:~~~;tI>ili~!. (11. I I ~ : I ~ I I I ; I ~ I I ~ I I ~  S O I I I ~  ;i~.e;~s 01. I I I ~  Ii;~r11 at 2.{.0" C' (75'' l:). 

'I'lle Iiu~iiiclit~ lcvcl shnuld hc maintained at 41) to 70%. S ~ ~ ~ > ~ ) l e r n c n l a l  heat In;? I)e rleedetl 
~vlicn d c ; r l i ~ l ~  \vitll in~ i r r~ t s  01. wit11 sick 01. olcier : I I I ~ I I I R I S .  Nore t11i11 so~rlc  acclimntion may hc 
11ct.cssi1ry l~c[i)rc. I I I O V ~ I I ~  ; I I I ~ I I I ~ I ~ S  [.I.OIII :I \ G I ~ I I I  1i:tr11 to 1I1c O I I I ~ I O O I . ~  ~ I I I I - ~ I I ~  ~~~~~~~r 111011tlis. 
l11cIo11r li~cilitic~s S I I O I I I L I  \>c ~ I I : I ~ I I I ; I ~ I I ~ ~ ~  \virI) :I I I C ~ : I I ~ \ , C  : ~ i r  prt-SSIII-c? ; I I I (~  vc111i1;11io1i ~11ot1Icl ljc 
I~~~oviclrcl to ; ~ c c o l ~ ~ o ~ l : ~ t c  : I I  le:lst Ii~llr ; ~ i r  cscl~:~l~gc.s  1)cr Ilotlr (US1 >A r-ccolnlncnd:~tiol~s for a 
cold-wrw111cr llcatctl h;1r11). I ~ ~ ~ s t i t ~ ~ t i o ~ l s  :,re el~cour;lged to chrcl< \vitli tlleir 1oc;11 ;111thoritics 
fol- a i r - - e s c l ~ a ~ ~ g c  ~.cquirclncnts \vllcn thc pllhlic or ~ ) e r s o ~ ~ ~ l e l  occtlpy tlic facility. Shower 
sl'rays ex. watw I~ntlis s h o ~ ~ l t l  I,c ofkrcd in  RI-ens of rrl:~tively lo\v htlrniditj: \Vitliirl ally 
i ~ ~ c \ o o r  F n ~ i l i t ~ ~ ,  >I~V:IS I I I \ IS~-  l ~ e  l>~.oviclcd !;)I. li)od ;tricI \vater. 

Frcsli n a t r r  s l l n ~ ~ l d  I,e a\~;~ilable at all times and slioulcl bc changed d:iily or bc sullplicd fiom 
;l11 ;111~011l;ltie-fi1l 01. c ~ ~ l ~ i ~ ~ ~ ~ o ~ ~ s - t l o \ v  cle\ficc. l<c~;111;1r cleani~ig ;IIICI clisilllcctil~~ sllor~ltl occur- 
; I (  ;I 1,;11c I \ I ; I I  i ~ ~ l ~ i l > i t s  tile gro\v[l~ oI':rlg:~c ;111tl Ii;lctcri;~. \V;it(!r tleviccs S I I O I I I ~ I  l>c c o ~ ~ s t r ~ ~ c t e ~ ( l  



If tllc initi tution h;is onl\ indoor- licilitics ill \vI~ich to rllaillt;~irl ;III(!/'OI. rshihit  rhinos, t l ~ c  
~ l ~ i l l i l ~ l t r l ~ i  rccl~lirclllcllt is 180 < ( I  111 (2.000 s(1 1'1) 1)c.r 111illo 115.2 X I? . . ?  111 ( 50  S 40 1\11 1)111< 
1 1 1 ~ .  I C . C ( , I I I I I I ~ I ~ ~ ~ ( ~  i11clool. I~olclil~g [30 >cl 111 (.U0 sc~ 1.1) t1t-r indi\,icl~l;ll 1 i )1  \vl~itc ancl grc:itcr 

O I I ~ ~  I ~ O ~ I I C Y I  ~ I I ~ I I O S  :III(! 18 111 (200 scl 1-11 [)er i11di\.ic111;1\ for I>I;IL.I< ~v~iiliosl. 

~ l l l \ h ' l ' l t ~ ' l ' l  t\N 1 )  ~ ~ l l ~ l ) l ~ ( ;  

)l I>rtrsl~cd o r  broom-l i~~isl~ccl  collcrete floor tIi;lt is \\ct*ll-clrxincd ;~ncl illsllrt.s adcquare 1iio1- 
. . 
111;: IS I ~ C C I ~ I I ~ I ~ I C I I ( ~ ~ ~ ~ .  I )irt Ilooril~g :IF tlie I ~ I ; I ~ I I  strI~str;~tc is 11ot t~cco111111c11~1ccl. I n  aclditioll, 

I ~ I \ I I I  I I V ; I ~  i ,  ~ C C ~ O I I I I I I ~ I I C I ~ C I  i l l  ~.olclcr ~ I ~ I I I ~ I I ~ S .  l l c ( l ~ l i ~ ~ g  l~i:~tcr-i;~ls st1c11 :IS II:I\., \\~oo(l ~ I I : I ~ ~ I I ~ <  
; III(!  I~ootC*d-~tock r111)l)c1 1 1 1 ; 1 t t i l 1 ~  :Ire I - C ~ O I I I I I I ~ I I ( ~ ( ' ~  1i)r gre;~tcr O I I C  I I O I I I C . ( ~  rl~illo' : I I I ( I  
01\1io11;\l ios Ll:~cl; :t~ii\ \vl)itc s l ~ i i ~ o s .  (ltlicr > i t ~ ~ ; ~ t ~ o l l s  i l l  \ v l ~ i c l ~  bcdcli~~g is rrcluisc~l irlclt~cle 

I ) ; I I  11s \vich rotlg1l sul~str :~tcs  (\vl~icli 111;lv c;lnsc skill ulcer;~tions) or l;)r :ldtlitic~l~nl warrnth ti)r. 
sicl; :ltlirn:~lz or young c;ll\~c~s. \Vhcn in~rc~ducilrg I-hirlos to nelv sul>str:l(cs, cnrclill ohscr\r;~- 

l i o l t ~  slio~~lcl he m;~clr to ;l\*oitl rlrc :il~i~n;~ls'cxcc*ssivc~ il~gcstioll 0 1 ' I I r c .  I IO\Y '~  stlhstl-atr, tvliicl~ 

co111~l ~ ~ o l r ~ ~ t i ; ~ l l \ ~  lc;~(l to I I ~ : I I I I I  l ) r o l ~ l e ~ ~ ~ s  st1c.11 :IS i111pi1ctio11. F1'lir 1 1 % ~  01. :I l)o\vcr I X I S I ~ ~ I I ~  
111;1cl1ine is recorr~n~rl i~lr t l  t o  tlisilltect harn arc:ls. :ltl~litionall_\.; rrr l~hcr rri:~ltil~g :lnd hcdcli11,g 
111;1tcri,1l~ shoulcl Iw tlisintictcti or c l l : t l~~et l  r r g ~ l l ; ~ r l \  to Iwevent c o ~ l t . ~ r l ~ i n ; ~ t i o ~ ~ .  

~ . l ~ ; l l ' l ' l N ( ~  AN11 ~ t ~ l ~ l ' l ~ l l  ~ ' l ~ ~ \ ' l ' l l l t ~ ' ~  

P!~~rln:ll light c!'clcs scrnl t o  I,e ;ttieclrl:rte tor  rllil~os. I lo~vcvrr, i t '  ;In ;~liilll;ll is to hc 1 1 ~ 1 ~ 1  



i11~1ool.s li)r 111or~- I I I ; I I I  l2  I I V  (v.&., \ V ~ I I ~ ~ I -  i l l  colt1 - ~ I ~ I I I ; I I C  ~ I I S I ~ ~ I I I ~ ~ I I S ) ,  l:~cili~i(-s S I I O I I I ( I  1)ro- 
vi~lc ilrtiticial o r  ~larul-;ll light sourccs to siln~rlatc 11aturnl cycles. I:lr~ores~.e~~t lightilig is an 
i,f.ticicn~ lip111 sol1rc.r 111;lt Ii~.o\,iclcs I > r o i ~ t l - s l ~ c c ~ t ~ ~ t ~ ~ i ~  i l l ~ ~ ~ ~ l i ~ ~ ; ~ t i ( ) l l ;  I l o ~ ~ r c t ~ r ,  sk!.ligllts sI1ot11t1 
Irc i t l c l ~ ~ ~ l t ~ ~ l  \ \ ~ I I ~ I ~ ~ T ~ ~ I ~  ~~oss ih lc .  Atlilition:lll\, hccut~sc grc:ltc:r o ~ ~ r - l ~ o r ~ i c e l  rhitlos :lrt> illlro 
t l~~ce t l  ti)r I~r t :~- t l i~lg 11~1r~)osrs  Sor a l i t~~i lc t l  R L I I O I I I I I  01'1ili1c :tntl closcl!. obscrvrd. lighting is 
:~lso tlccessiu.\. in o t ~ t J o o r  cl~closl~res  &)r the ol~serv:ttiun of hrectlirig at  night. 

N r ~ t ~ i r r o r ~ s  illstilt~tions h:l~.e consrructcd pcrmilncnt phvsical tlcviccs to  ~.cstr;xin 1l1cbir rllinos 
\ ~ I I C I I  IICL.CSS:II.!.. SIICII ' * ~ I I I I I C S "  c.:111 I)c \'vr\. \ ' ; I I I I ; I I > I c  { ; ) I .  l ) I ~ \ ' s i ~ : ~ l  ~ S ; I I I I S  :IS \v('Il :IS ~ ~ t ~ ~ r i t i o ~ ~ ; ~ l ,  
rclrrocl~~l.ti\~c or vctc~-i~~:lr>, ~-e~ts;~rt,li 111.oitx.t~. 111 i ~ i I c l i t i ( ~ ~ ~  to the fc>Ilo\vi~~g g c t i c ~ ~ l  ~ I I I ~ ) S I T I L I -  
tion, plri~sc i.otls~llt thcl I Irnlth ch ;~ptc r  of this ~~rlhlication as \vcll as Scha ikr  (1093) :~ntl 
IC\.rcs. :11. (I1)95). Also. 11,s. i ~ ~ ~ ~ i t r ~ t i ~ ) c i s  th;it ctlrrcntly Ila\~c c1it1tc.s and mn>, l ~ c  nl>lv to IWO 

\ f i i l t s  i ~ ( l ( l i t o ~ ~ i ~ l  i ~ ~ l i ) r ~ n i ~ ~ i o ~ ~  i ~ ~ c l t ~ ( l c -  l IC<III.!, \:il;~s, St. I,o~lis, S c ~ l ~ ~ v i c l ~  C'O~IIII!; OI<I;III~)III;I 
L'it!,, l lc111.y l)oorl!~, L ' i~~c i~ l l~ ; t t i ,  C:~lcl\\~cll ; I I I C I  b l i l \v ;~~~l~( !c  C ' O ~ I I I ~ ~  7,oos : I I I ( ~  l:ossil I < ~ I I I  

. \Vilcllitc C'cntcr. C'olnlianics th:lt III:I!. ;mist i l l  cliutc 1.lesig11 :111tl co~lstrtlction inclrldc 
, J < l :  

., / 111i1n;11 &.stc~~is. 111c (Slvitlgliclcl. h10: 417-889-41.15) i111t1 C ~ ~ l i ~ i ~ i ~ ~ g s  i111d SUII. Inc. 
.:-!..id 

. .. (( ;al.t-lrn City KS; ,316-277-2293). 111 gr~rclr:il, i l -  is  Iligtilv recc.)rn~nenrfrd that institutioi~s 

rnodili.ing rhinr) csliihits or cor~s~- r r~c t ing  flew ones iticorpo~-iitr ;I pli!,sic:~l restraint nren 01. 
dcvicc illto tllcir clcsigll cotlsicler:\~ions. 

Sc\rr~.;~l Iill\fsic.:~l rcstl;lil~r tlrsipris :trc c.fii.ctivt. t i ~ r  rhinos. 'l'hcsc rnngc l;om :I smnll rcsrrict- 
vtl :1rc:1 i t 1  \vl~ic.l~ 10 t.o111-:li11 tlic ; I I I ~ I I I : I ~  t (>  ; I I I  : I I T : ~  ~ I I : I ~  C ~ I I I ; I ~ I I S  O I I C  o r  I I I O V C  ~ ~ > - c ~ ~ ~ ; ~ t ~ ~ i c s  I ~ I ; I I  

\ \ , i l l  " S ~ ~ L I ~ Y V L * "  1ogr111t*r 10 l.cst~,i~.t : I I I  ; I I I~I I I : I~ 'S  I I I ~ \ ~ ( - I I I ~ I I I .  1 1 1  gc~~(:ct l ,  111:1,ior r c s ~ r i ~ i l ~ t  t.1111tt~ 

tIcsigl~ ~ ~ c ) ~ ~ s i t l c * c ~ ~ i o ~ ~ s  I I I ~ I ~ I L I C  S L I ~ I I , ~ ~ ~ I ,  d~11.:111ilit~, t!,l)c ; I I I C ~  Ii111ctio11. It S I I O ~ I I L I  h: I I O I C C ~ ,  
Ilo~vcvcl-, that ; ~ \ : ; ~ i l : ~ l ~ l t ~  sp:~cc and anilnal sizc 2nd disl)osiriotl vary across instirutiolis :~ntl 
sho t~ lJ  he indi\.idu;~ll!. ;~ddrcsscd. 

111 g:.c*~~cr;~l, I ) I ) I I I  c:~lltivc Ilr;lll;tgvrs ; ~ t ~ t l  rvsc.;~rcl~c.rs r~l t l>l l ;~sizr  tI1;11 III(. Kr :~~c~- :~ l  ~r~st~.;lillt :II.C;I 
S I I O I I I L I  l>c :III :r~.{i\.v C O I I I ~ ) O I L C I I ~  01. cl:lily r11i11o I I I ; I I I : I ~ C I I I ~ - 1 1 1 .  h,lrtl~oils to :~cc.o~~ipIis l~ this 
lrac.v. A ~.cstrair~t c l ~ u t c  01, ~.csrr:~illr ;u.c;~ c;ul lie tlesigrletl so tlinr tlic I-liitios 111ils1 p:~ss througli 
it to csit thc barn into their !.artl. I f '  rhitlos are t d  irlc1oo1-S, pnrt o f  the Feed (e.g.. 131-oducc, 
grain) can hc offcrcd in the c.hute ;lrea. I.'irl;~lly, Illore cxtcnsivc conditioning (Sre Rhino 
F h i t ~ i t ~ g  in thc F~lnn:~gcrncllt :1nc1 Heh:l\.ior cl~a~lter.) call he pnrtic~~l:lry ell'cctive in h:thih~- 
:~t ing rhincis to ~,liysic;rl rcstraitlr. Sl~cl i  ;I progratn sllould I>c n~lcrllptcd privr to dct:tining :I 

rllirlc) in :I clirlte fix a n  es;Im. 



~;,rc-rcl ~vootl.  Solnc i n s t i t ~ ~ t i o ~ l s  I I ; I V C  ;~lso ~lsrcl slcel-strength a l r l l r ~ i ~ ~ t l ~ l ~  (0061-T52 xlu- 
I ~ ~ ~ I I ~ I I I I ) .  ~ \ ~ ~ I I I I ~ I I I I I I ~  01' lliis I!.l)c is ligd11rr : I I I ( ~  111o1.c 111;111c'11vrr;11)lr 111;111 stcrl, ;IS tzrcll ;IS 

l l o t c ~ ~ t i ; ~ l l \ ~  less strcssli~l to r l i i ~ i ( ~ s  l > c c ; ~ ~ ~ s c  ol~"(l~~:~clc~r"  S O I I I I ~ ~  l~ ro l~r r t i cs  I I I ; I I I  steel (i.e., ~ 1 i e 1 1  
1llrt:lI SCI-ilIlCS 111ctaI). 

I'crmanel~t l>ass-thr~,ugh i~ ldoor  1.cstr:lint c.11111c.s (sirnil;~~. to tliose corlsrrucred i i ~ r  e1epll:lrlts) 
.IVC cslx-ci;llly cffcctive Ii)s 1.1iillos. \\'it11 t l  ;~illilig, this t\.l)r of 'cllr~tc Ins!. :lllow for dail!. rhino 
~ I V . ~ I V ; I I ~ O I I < .  I ~ I I ~ ~ I ~ ~ I I I o I ~ ~ .  ~ I I ~ . ~ ~ - I I I ~ . I I ~  \ \ , r ; ~ t l ~ c r  \\mill 1101 ;~l'lb(,t t11r 11sc 01. ;III i11cIoor I S ~ S ~ ~ ; I ~ I I I  

c1111tr. ' 1 ' 1 1 ~  c11i1tc S I I O I I I ( I  ;~llotv r r s t r ; ~ i ~ i ~  of' 111r . I I ~ ~ I I I : I ~  I V I I C I I  i t  is 11;1ssi11g t l~ro l~gl i  i l l  citlicr 
J i r r c t i o ~ ~  so that the s l~ i i t ing  rol~tilie of' rllc anirn:~l is 1101 ir~tcr-rrl~>tcd (Scllaffer. 1993). T h e  
\vicltl~ 01. I I I C  i.1111te ~ l i o ~ ~ l c l  Ii111it siclc I O  \i(lc I I I O V ~ I I I ~ I I I  \vl~ilc still :~llo\\?i~ig tllc :~niln:ll t , ~  
c.ol~lf;~rt;~lil! l iC ~ IO\VII .  1 Io\rcvcr, . ~ ~ r i t n ; ~ l s  c;111 1>cco111r \\rctl~ctl in tight-titt i11~ r l ~ u t c s  i t '  the 
iidc. c-;~llnc>t he releasecl. allc\.i:ltt. excessive fi)~-w:trel Illo\*ernerlt c ~ f  the animal when it 
lo\vc~.s its lic;~cl. t\ifo \.crtic;~l It;11, t11:1t 11t1sl1 i r k  I i o 1 1 1  t l ~ c  \iilcs ot'tllc c1111te to  tlic sli(>ulcicrs of  
tllc rl~illo m:l\ t,c utilizccl. (&~ic.k ~-r lc;~sc oI' t lirsc sl~orllilcr I>;II-s oltc.11 rclicvcs ; ~ ~ i t : ~ t c t l  ;uii - 
lnnls \vitIiout having to relcax t l l r n ~  co~~~l , lcrclv.  

l liglt-\v;~llctl ~1111tc.s or I > : I I S  ovc-r t l ~ r  to11 l<c.rl~ 1I1r ; I I I ~ I I I : I ~  I ' ~ O I I I  c .Iil~~l>i~ig or r c : ~ r i ~ ~ g  11p. 
l Iorizo11t:11 l>;~rs ~ I I  tllc L.II~II(.'s c.1111-v ~ ; I I ~ : S  :111cl sitlrs ;III# I I ; I ~ ; I I . ( ~ O ~ I S  fi)r ~ * X : I I I I ~ I I C S S  ttq11c11 tllc 
: I I I ~ I I I ; I ~  lies <l(nvt~. Vcrtic;lI 11;1rs O I I  111c siclrs C. :~II  t r ;~p  ~.rsc;~r~.llcrs '  ; I ~ I I I S  i l ' ~ l w  :111iri1;1l c;11i rilovc 
L,r\v:~rd. I f ' t l ~ e  nni~nal's till-\\::u.cl allcl sick-to sitlc 111ol3ility e:111 I>c I i l ~ ~ i t ~ t I ,  vcrtic;d t ~ a r s  or 
t1!;111s on :l11 sides arc r e c o ~ n l ~ ~ c ~ i c l c d .  7'l1c d i s ~ ; ~ ~ ~ c . c  I~ctcvccn t l~csc 1i;u.s a l o l ~ g  t l ~ e  sides of tllc 
ct1~1tc sliottlri be grcat cnorlgli to I>rc\.ent ttlc ;1ni111:1l's l i ~ o t  fr~>lii I7ccornir1g \~,etlgecl iftlle alii- 
l11a1 rolls its sidc in t h r  cl~lrte. 1;ol- rcsc;~rclicr S : I I ~ I J ;  this clist;il~ce c:ln I>e tlivitletl \\!it11 
l.rll~e~\,ahlr vertical bars. 

1 ;  ; I  s S i  I O ;  I I I I S  s l i l ~ i  I ~ ~ i l l t i ~ ~ r  I I s ~ r .  A ~ c t ~ ~ i l ~ r  J'iklll(. i. L ' I o s ( . ~ ~  \ 1 , 1 1 1  1 1 1 1 1 1 0  I ( . \ ~ I : I ~ I I I  ~ I I I I I ~ .  NOIC th ;~ t  n t\.pic.;ll cIok,xl cI111tc 

c,lrllillg i l l  tllcsc g;ltc.c 1;,1- I , c ~ - l ; , ~ ~ ~ i i ~ ~ j :  ;I I I ; I ~ ~ I : I I ~ ~ I I I  s110111(1 1101 I I ~ I I  tllr ;\r111 or  ~ I I I  ~ X : I I I I ~ I I C I -  11.1' !:.~tc.c 111.11 I ( . ~ I I I ~  1 t I i ( .  1 1 1 i l i t l ' \  I I ~ ~ I \ . ~ I I I ( . I I I  ;111(1 i i ~ . r \ ~ r ~ ~ t  i t  1;o111 I!.ill; ~ I I , \ Y I I .  
v I I I  is s f t i ~ ~ g . ' ' ~ c  I I I I  c 1 1 1  I c c  c .  S I I I I  o r -  '1'11,. . I < ] \  . I I ~ I . I ~ ( .  0 1  . I  c l o ~ . c . ~ I  111111.  i \  I I I :~ I  i t  ~ I I I C \  110~ c ~ c l ~ c l l c ~  3s , t l -~~ l l ! : l \ .  ( 1 1 1  c O I I  

ing mrrst be ~ v i d e  t~nol~gl i  !;)I. r c . ; ~ ; l ~ c l ~ r ~  s .~l l . t \  \ r l~ i l r  still lilnitillg tllc spacc through which e ~ i t i ~ ~ l ~ l l i L ~  ,IS t I ~ ~ ~ - .  , I  , ( I I I ( , ~ . Y C ,  01 I I C ( ,  qt.111 clll l le.  ,., , l / . ,  l o o < )  
a rhino could squeeze. :\]so, tlic 1101-izont;~l I>ottonl I>;ir ot'this rectnllglc should be only a fen, 
il~cllcs from rhc grouncl. :I\ :111i11i;ll~ ti.rclt~c~ltl\. lie (Io\vll. Solid doors OII the outsidc of  thcse 
~ ; ~ t c s  (-,l11 I>c uscd tt, stop rliillos. :IS 111r\. I I I ; I \ .  :lttc.lnl~t t o  cIl;~rge even small openings. 
:\cl~litio~~:~Il\., gooil liglltir~g ;111cl .~(.t.c.ssil>lc. r1rt.11 it ; I I  S O I I I C ~ S  ; ~ r r  11sefill. 

:\ cloicd chute (I.'igul-c 5) is nnot l~er  ol~tioll  I I I ; I I  11:ls I , ~ ~ I I  used succcsstiill!~ filr the treatment 
of ;l rl~iilo with ;l urillai-y-tract infectioll ar~t l  ;~r lotI~cr  t v i t l ~  irlicctcd Icsiorls or1 its foot ( b e r s  
ct al.. 1995). 11s i~o tcd  in I~'isu~-c 5, :I t\.ljic.;~l closctl c11t11c h;ls h o t l ~  front and hack gates. T h e  
Il:~r.k gate restricts tlic rhino's ~r~ovclrlcnt 11v ~ l i c l i l ~ ~  I~ ) I . \v ; I~ .~I .  ~\dclitii~rlall; tlie hind cnd of 
the r.hino is supportetl hy :I v-dcsigll tll;~t 111c\~c11ts it holn Iyillg clown. ' l ' l~is  design also 
allotvs adtlitionxl safety f i ~ r  the st;lff \t,liilc wc~skillg wit11 I I I C  :rriirnnl. I n  Inany respects, ;l 
c1~1srcI c l ~ l ~ t e  c\(>ci 11ot clcl)c~~cl ;IS S ~ I I ) I I K I ! ,  , I I I  co11e1i1 io11i11g 01' the I-11i11os ;IS doc!~ :I sclt~rrxc 
c\lr~tc, t h o ~ ~ g t ~  ; r c c l i ~ ~ ~ : ~ t i o ~ ~  is I ~ ~ ~ O I I I I I I ~ . I I ( ~ ~ ( ~  p~.iol. t o  ; ~ t t r r l ~ [ ~ l i ~ l g  : I I I ~  ( I . C : I ~ I I I C I I ~ S  \vitl~ill t11c 
c l ~ l ~ r e .  *rhc clesign 01. ;l closecl c ~ I i 1 1 1 c ~  1ilig11t I I ( * C C S S ~ I ; ~ I ~  i t11  0111c1oor 10c;1tio11 ~ I I  111ost c:~ses; 
thercforc, the use ot ' t l~is  t y p  of clllrtc: III:I!. I,c l i ~ ~ ~ i t e t l  I,? t\;c:lthcr. 



/l SI;III c l ~ t ~ t r  (,;III l)<* t ~ > r ~ l  l i ) r  ;~II~III;I~S 111o1.c s c ~ ~ s i t i \ * c  10 ;I < ~ o ~ ~ l i ~ ~ c t l  ~IIL.IOS~II.~ (l; igt~~,c 0). 

' I ' l ~ e  t l c s i~11  o i  t l ~ i s   pc of  c h r ~ t c  nl lows the r h i n o  to enter o r  exi t  at  its w i l l  ;urd t h i ~ s  may 
11cl1i t o  keep 1.1ri111)s cn lmer  ( l u l . i ~ ~ g  ~> roce t l r~ r r s .  13cc;ttlsc t lrcrc is l-rcc access, I~o\vcvcr ,  rh inos  

II~IISI IN* ~ . o ~ l t l i l i o ~ ~ c ( l  (0  ~ ; I I . ~ L * I  01. s1;111<1 s ~ i l l ;  ~IIIIS, r c l ; l t i v c I ~  II~II..~II\,:IS~VL' ~ ~ r o c c ~ l t ~ r r s  :~ lso  

\\~)1.l; hcsr. I'~.occcilures t l~; l r  I lnvc I>c.c.n ; ~ c c o n ~ p l i s h c t l  \\.it11 a col lc l i t ioncd r l r i no  ill a Crcc stall 

inc lude ~~ l t r ; r sound  ;111rl se r i i ~ l  col lect ion o t ' l l lood n ~ l d  Lrccs (Eyrcs c t  al., 199.5). 

:\ litbe-st:lll t l e s i y ~  car1 easil!, I,e inco~.l ior;rtetl i l l 1 1 1  i l r ~  c x i s ~ i r l g  ])el l  o r  st:~ll, i n d o o r  or out. As 
st:~tc<l, 111c OIIVII II:ICI< o f ' t l i i s  t-ylw o l .c l~ t~ tc :  : t I l~nvs IIIV ;t1ii111;1l to CIII~I. ;IIICI lc;~vc t l i c  s t ~ . t ~ c t i ~ r c  

;I! (vi l l .  1'1.otcc.1i1111 oI~sI;II~~\\~II~~II \ \ ~ o s l < i ~ ~ R  \\,it11 t l l c  s11i11o is ~III~~I.~:IIII, 11o\vc\,r1., ;III<I :I l ) ; r~~ t i : ~ I  

II;ICIC \V;III COII~I~~ICLCII o I . \ ~ e r ~ i c ; ~ l  l ) i l ~ e s  ; t I l ~ \ ~ s  s r ;~ l i ' to  s(c1) o i ~ t  01.tl1c \v;ty (l:igt~rc 0 ) .  
~- - P - ~ 

I,~I(,~IIIIII. Cite11 

L,:j~c:., A., 1<:11IcliCit~, l<., X. I % ~ ~ ~ i i ~ r i : ~ r i t ~ ) ,  A l .  (1995). C11<1tc rcstr;~i~it I>[ whitc ~-I~inc~ccrc~-. Anim:~l ICee~ers' I2ort~~i)  
2.?(7). 2 5 F  257. 

vcrlic;~I pilws corl i i~l\ = l l :l3 c111 (4.5 in,) 

l ~ + ~ r i r ~ > ~ i t ; ~ l  l , i [ w  = 7.3 l c111 (2.88 in.) 

wrtic:~l pipes = 7.31 c111 (2.88 ill.) 
total Iiciplit = 2.18 in (7.15 (i) 

10. l h c111 

I 
8 m m 3.35 Ill 
38.1 clll (1  ;.n f.1) c I l .o fi) 

I.'ig~1rt. (1. ].'l-cc-stall 1.lrino ~.cstl.:rilir c.huti:. l ' l i c  tlcsi,gr~ o l ' ; ~  li.cc-st:~Il c l i ~ ~ t c  irllo\\:s r l lc  r l ~ i n o  to cn l c r  o r  ex i t  at  \ \ i l l  ;111il 

c;111 l>c t ~ s c t l  I i ) r  ;III~III;I~S III~)IT sc l~s i t i vc  t o  ;I c o ~ ) l < ~ ~ e c /  c ~ ~ c l o s t ~ r c .  '1.11is t!.pc o l ' r c s t r ; ~ i ~ ~ t  t - l ~o t c ,  l ~ o \ v c ~ ~ c r ,  is h r s t  ~1scc1 l i ) r  

rc l ;~t ivcly ~ ~ o ~ ~ - i ~ i \ . i ~ s i \ ~ e  l ~ r ~ ~ ~ . c ~ l ~ ~ ~ ~ c s  ;111d \ v i t l ~  r l ~ i ~ ~ o s  tlrar l l ;~\,c IX:CII c o ~ ~ < I i t i o ~ r c c l  t o  I ; I ~ ~ C * I  o r  <r;111tI st i l l .  ( / * ~ I Y I ~ J  ,,/ , I / , %  

/ 005) 



Erie Millel; DVM 

<PI// l/! 5 ,  I / \  \ , I /  /,.17,~,/h fhmc v /  / /P I ,  h/[~i L. 1 /f/?;ot, ( 1  )it.tv/.o( /1it.o~.rl;i ). 77~ .  I Y [ I ~ O / ~  is 
1 1' I I J 7 1) / l  9 / c  > i  1 , 1 I -;I i / / i t (  i7\i / V / \  ki 11 ( I  V I ~ I ~ O I .  ~ ~ I I / ; ~ ; I I ~ ; , / ~ I ~ . / o I  ill /h, i'l~p- 

!I , ', / I , / ,  f l / ' ; l l  / ' / / , / / / I / /  ,, l / ,  ,l 1 / 1 1  ' ) '/:\, , / \ I  /,l1 /,/'I !/l\ h i  c ! ( '  /?i'('ll l t ~ i l l  /<.I/ 'iO//h I ~ l / \ f ~ / i ' / i l / ~ / ~ '  

1. v 1  ' / l ,  </l/, ) / l  1, / / l  , L ~ ~ I / ~ ,  ( (  'l l , / / / ' / / l ,  I / / / / / l  ~ / i l / / / / / / ~  l / / / , /  , q / > - l / / ~ ~ / ~  O!/i* /~01~1/1~,/ (l?l1i///)t.,~l~0.i 

i ~ , / ,  1 r ,  \ )  m / , , I /  1; , I I I ~ I  / , 111 i /I v i ~ ~ ~ ~ l ~ ~  1 / t t ~ p f i ; , ~ ,  (i71111ti//\, 11t //it, p~~. . i t . ;~/  tit~11- if 

t j  i . / / ' ,  / ( l /  / l  ,118 .l, l , l i l  1'1 ;1/1i// 1.q t / / \ ~  ( , \ I  111 . ~ / / ~ J / ( / / / I I ~ I  l'l~111~,\ ( / ~ / ~ / t ~ l ~ : l l ~ ' ~ i ' l  l / \  

\ / l~/ / i l / l< / / \ l \ )  

/ / j / .  /,I /l / / , I ,  , / i i~ / , /  1 / , I (  , I  f1 \ n?1/1 , I  1.1 , I  / i 1 lt . I~,/CII.//I.I.I I ~ ~ ; ~ I I I > / ; I I ~ ~  ,<t.?/i.!i// tp~i,i/;- 

', , \ /l l ,l ! / l ,  L / , l / /  l,, l i ) -0 .  / , / l ,  1 2 ,  c /,l, <, l ~ ) ~ ; ) ; , ~ ~ l l , ~ \ ,  Ii)-(), / < c i i ,  (;l17 11;i~l; 

i , / I  / 1 / 11 11 Ji t f  1 11 \ ( 11 11 1 ,  1 '>(' ) )  1 / 1 1  1 7 ,  l~~/i//'/l '. 

I ' I I \ S I ~ I  oc.lc \ I  N O I < ~ I  \ I  S 

l lc.lrt ,111cl 1cy311 ,1101 \ r,ltc< I I C  \ AII.II>I\ 11stcd ,IS I . I I ~ ~ ~ I I K  1.1-0111 l 2  t11 1 0  ;111d 04 t o  07. ~-r\pec- 
ti\,el\ (\l l ,~llac\l  & lI)oet,c~. IC)S3). E l c t t ~ o c a ~ d i c ~ ~ ~  . ~ m  st~~CIics l ~ a v e  IIC'CII 1.~~101.1(~11 fs0111 hlnck 

~ I l ; r ~ c ~ s  ( 1,1\.1qingl1~ 'Yc Sil\.,t. 19721 I<<-c tn l  tcm11tr;ltlll.c 1:lngec ( ~ O I I I  37 to 3') C (98.0 to 
102.2 1 ) \ \ 'hen cloc~ng 11lin11.. ~t I -  Illlportnnt to kno\\ tlir gencr.ll \ize 2nd \\right ol'indi- 
\ I ~ ~ L I , I I S ,  \ \  Ilt.11 I I C I ~ I I L - ~ I  1111 . I  ~ I I I C I ,  S C , I I , ,  ,id1111 I I I , I ,  1, 111111os ; I [  tlic S I .  I , I I L I ~ S  Zoo l121.e r ; t~~,qed 
111 \1e1,~111 I I O I I I  'N)O 10 l ,  l00 1 , ~  ( 1 .(IS l t o  2.420 111). '1'11e \vliitc r l ~ i ~ ~ o c . ( ~ r o s  is 11rtc11 cx111sic1- 
C I C C I  1 1 1 ~  \c~o11cI I \ l G c < t  I I I I ( I  I ~ . I I I ~ I I I . I ~ .  111th . t t l u l t  \ \ c ~ g l ~ t  r.;~rlgirll: fi-on1 1 ,500 to 2,500 ILK 
( : , < O S  to 5 , 5  l.' 111) )III[ I <  I C I ~ I ) I  I tl1.11 ~ I C , I I C I  O I I C  I I O I I I C ' ~ ~  ~ I I ~ I I I I \  1:111gr 110111 l  .TOO lig 
(3.7 l8 111) I O I  I C I I I , I ~ C <  to 2,100 l;& ( I,OiO 111) 101 I I I , I I C S  (\IJ;III:I~~II lk l%i)(.~fcr, 108.1). ' l ' l ~ e  

S ~ I ~ I . I ~ I . I I I  I I I I I I ~ \  C I I I S  is I I I C  ~ ~ i i . ~ l I ~ s l  S I ~ C L  ics ( 1 1  I liillocc~.os, \\it11 I:~r:e : I ~ I I I I ~ s  \rciglii~ig 

. ~ p ~ ~ ~ o s ~ ~ i ~ . i t e l ~  1.000 kg (2.705 Ib). 

No11ti,11 \ . : I ~ ~ I ( . S  1 0 1  I > l t r o t l  ~ ~ I I I I I I <  ,111tl  c11c111is111c.s . I I ~  ; ~ \ * ; ~ i l ; ~ l ~ l c  I'l.i)~n c:~l~l ive 1.l1i11os i l l  I I I C  
I I I I C I I I , I I I ~ I I . I ~  S I ~ C . C I C ,  I I I ~ I I I I I I , I ~ I O I I  S \ \ ~ C I I I  (1080). 111 sc\'c1.;11 ;~rtic.lt-s ; I I I [ I  ~ I ' S ~ S  ( I  I:~\\'kc!; 

1075. SC,II et , \ l . ,  ltj7t). \ \ ' , I I I , I c I I  I ~ O C \ C I .  1 0 X i ;  1'11\~1isil et :11., 1080) :11ld I I O I I I  f~rcc-r;~~i~:- 

I I I ~  l > l , ~ c l ,  (ILc>cI, c[ , I \ . %  1990) ,IIILI ~vllitc, (\'a11 l I C C S ~ I C I I  et ill . ,  1985) r l ~ i l ~ o s .  \ lost 1~:1111cs c10 
no1 cli1ic.1 ~ i iar l~c<ll \  t ~ . l > r n  tliosc ot d o ~ i ~ c s t i c  hi~lscs. 

1 I E > I  \ I01 C)GI 

I3lootl t o l l c c ~ i o l ~  I ~ c ~ r n  I ~ I I I I O S  C .In t.ll,c, ~ ~ l a c c  I I O I I ~  se\-cl:~l sites. Pcrli:~l)s most cornrno~~l \ ,  ~lsccl 
I $  thc ~ ; I I  \e in ,  t! I l i~l l  is suttic~cnt for c c ~ l l c c t i ~ l ~  small r lua~~ti t ics  i ~ f  I~lood 01- [;)I. l \ '  irlicdicirls. 

1 I A I - ~ C I  1iiccIi,11 ( I  , I C I I . L ~ )  \c111 11.1s \>cc11 ~ c l c ~ i t i l i ~ i l  I I I  l>l'iclc ;IIICI scvcr.;~l 11tI1cr rllil~oceros \liccics 

,111ci ,IIII~\,% lolIt,c I IOII  01 1,11gcr , J I I I I I ~ I I I ~ S  ( l  1 1 )  E 11tcrs) of  lilooci (hlillcl. [ , I  ZII., I(Mt)). 
! ~ I I ~ I ~ ~ \ C I  I I I ~ I I O S  , I I C  , I I I C ~ I I I ~ I I Z V ~ I  101 : I I I \ ,  I ~ , I S I I I I ,  l>Ioo(l is ~ ~ r ( ~ ~ ~ ~ ~ s t c c l  li'r :I wiclc ~ ; I I . ~ [ * I \ ?  i l l -  

rese.~rcll p~oject.. \\l11cll .IIC c ~ ~ ~ t l i n e t l  I I I  A R h ~ r l o c r l o ~  I3lood ; ~ n d  'I'i\suc Collection Prl)tocol. 



l ) I I C  I I I  IIIC. l ) ~ ~ c t l i l c c ~ i o ~ ~  to 11~111ol!*sis 01. t l~r  l)l;~cl< r l ~ i t ~ o c c ~ ~ c ~ s ,  l )I.. l )OII:II(I 1);rgIi:r 01- [ I I ~  
IT~iivrrsit! oI'C;~lifiirnia at Lus Allgclcs Ilns s~r~gc~stecl  ;rvoiding exposing thcnl to drugs and 
I . ~ I I ~ ~ I ~ I I I I ( I S  ~ I I ; I I  arc kno\vll 10 inclucc hrmolysis i l l  rnzymc-dcf ic ic~~t  hum:l11 I )cq~~~l ;~ t ic ,~ l s ,  
I~lclr~tlctl i 1 1  rllis list : I I . ~  sr\~cl.;~l cl;lsscs ~ I ' I I ~ I ; I ~ I I I : I C ( ' I I I ~ C : I ~  c.c)1111)orr11(1s ( ; I I I I ~ I I I ; I ~ : I I . ~ ; I ~ S ,  S I I I ~ ~ ) I I  
inlitlcs. sulfoncs, nitrofilra~is. ;~cctanilid, cllloraml~llcni~~ol ;111c1 ~ 0 1 1 1 ~  \.it;~~llill-.l( :111:11ogs), f l ~ v ; ~  
Ixans and :I numlicr o f  clicmicnl coml>ounds (incl\~cling \voocl ~)reserut ives,  rotlent-c.ol~troI 
l)oisor~s :ml otlicr ~wsticides, ancl strolrg clearlsers, particcrlarly thosc corltairlirig ~ l i l l ~ l ~ t l ~ : ~ -  
Icrlr) (1';1~li:1 c% R'lillcl; 1992). R1;lrry other dr.ugs Ilavc bccn :~ssociatcd with hcrnolysis i l l  

~ h c s e  l):ltit.~lts 1,111 \\*it11 all rrllcrl.taitr 01. (Iot~Otli~I rolc. pl.hcsc drugs inclu~lc :~sl)il.irl. 
l ) l ~ ( ~ ~ ~ : ~ ~ ~ ( ~ ~ i ~ ~ ,  : I I I I ~ I I ~ I ~ ) \ - ~ ~ I I ( * .  : I ( . C I : I I I I ~ I I ~ I ) ~ I ~ I I ,  ~ ) ~ ~ c ~ l ) c ~ ~ r c i t l ,  vi1:111ri11 C'% (I i~~~(~r( . i rprol ,  I ) - : I I I I ~ I I ~ S : I ~  
ic\rlic :lcitl ; L I I ( I  I .-I)OI'/\. Ally t:x~)osi~rc t o  e r ~ o s o t c  sI1o~rIc1 also l1c ;~voiclccl. Atltlitioll:rll!., i l l  

v i c ~ r  ol- ~ l i r  hr~ilolysis irlelrlcrcl in Iiorst.s h! t l ~ c  cc)llsr~rllption ofccr.tnilr oxk :~rlcl  retl nl:ll>le 
Ic.:I\.~s. ; I < .  \v(.II ; I -  \\*iltl ollio11s : I I I ( I  I I I C ' I I I ~ ~ C ~ S  o l ' t l ~ c  Iir:~ssi(.;~ (I::III-) I l r l i l i l y  i l l  otll(.l. ~ I O I I I ~ S I ~ C .  
spc*cic-s, c o ~ i s ~ r ~ ~ ~ l i t i o ~ i  oI.111es~s spc~.ii*s s l io~~lcl  l>c :~\,oi(lc(l. L 1111iI I I I O ~ C  i ~ ~ I i ) r r l ~ ; ~ [ i o ~ r  is I C I I O ~ V I I ,  
i t  is liru(1~1it to imlil(.nielit th r  ;tho\,r rrcorrlirler~cl:~tiolls Iitr ; I I I  rllirlo s[~ccies. 

I NNO( .LI  I .A.I , IONS 
, l Iirrr  re I I ~ I I I I ~ ~ O L I S  rel)orts o I ' I c ~ ~ ~ 0 s ~ ~ i ~ ~ t 1 s i s  i l l  black rl~intrs (Asakurn ct al.. 1Yt>0; I l o ~ ~ ~ l a s s  
rt :il., 1YSO: hlilcr~lic:~, 1080; Aliller &L t3oli11, lcJK8; l':~r;ls, IY~Y;JcssLI~J C I  al., lY?2). ' l ' l1~ o111\. 
v;lccil~;ltioll rorr~illcly I . C ( . ~ I I I I I I ~ I I C ~ ~ ~ ~  is t l ~ c  I ) i : r l ~ ~ l l r ; r l  ;~cIlllir~is~r;ltiorl of- I>l:lcli rliillos \vitll 
( h i 1  lirr :I .i I \ ~ : I ~ ?  ~ c ~ ~ t o s ~ ) i r ; r ~  !~:ICI c1.ir1 (C.( 1111 : ~ i r ~ i l ~ ~  l , c / ~ / o ~ p i r ~ ~ ~ t ' . \  itr/(~r.r./)p~~r\ . t , ~ t ~ o ~ i ~ i ~  it/t~r.o/tt,~jror. 
!.h,y<juc-, ,qr.i/,/,ofl,/,b.~.r(,, po/r~oriir, ic// l i~.fi/~i,  btrlif~o - avnil;ll~lc ;IS I .cl>toti.1.m-5), c )r s (i-\v;\y I>;I(.- 
tcrin cont.rining soro\.:~r brnti.cl~r.;~tr, :~v:lilul)le as l%l.;ltiv;lc. (Ho~11 arc m a ~ ~ r ~ l i c t ~ r r c t l  l>!- Nortlrn 
L,;~bnl-atories, I .incoln. N I1  h8521 .) I-lo\vever, i t  sl~or~lcl Ile rltrted that il?jcctio~l site ;~l>scrss- 
cs arc rcl;~tively c:onlrnon (5 to 10%)  rid t1r.o cases oi';~pl~ar.erltly markcd post-\~acci~r;~l re:lc- 
tions 1i:1vt* h e r l ~  11oted (we;~l<nrss i r l  1)otIl cases, :I skirl slougl~ i l l  one). Aciclitionally, ;l11 ;11)or- 
tion of :I gre:tter orlc-horrlecl ~~~~~~~~~~~~os c ~ l l ' \ \ ~ a s  assncialed \z*ith inccction with Ltyto.c/)irxsi.r 
i~t/~.t~r.0,~1171.r ( c ~ o ~ ~ l i r ~ ~ t ~ c e l  l> \ ,  I111orcsccrrt ;1111ilxicI\, tcstirlg) (C'(~ll<, lYc)4) .  

A I I I I o I I ~ I ~  01(*1.r ;ISC orilv t\vo S C ~ X I I . I S  of'c.Io::~ricli:~l disr;~sc ( O I I ~  c;rse of' tr1;11111s ;r11(1 orlc of' 

( , ' /o , \ / t~ j~ / i / i~r~  , \o~~/t . / / i )  (R l i ~ r : ~ ,  I OS.4) ; I I I ( I  i l l  crr~It.rr~ic~ ;ISC':IS, v;~c.cirl:~t io11 f i ) ~ .  I I I ( * s ( :  tlisc~;~s(*s I I I ; I ~  

l)r c .o~~s i~ l (~r rc l .  0 1 1 r  c;rs(- (11. r:~Irics II:IS I ) ~ C I I  ~~cl)ortc(I i l l  :I gr.e;~tcr O I I C - I I ~ ~ ~ I I C ( I  r l ~ i ~ ~ o c c r o s  
(X 1ul;hcrjee et ;d.. 1954). I)ul.illg tllc el>itlcllric oi '~.;\ccoo~l ~.ahics, zoological institutic~r~s oil 
tllc East Coast of  thc C!nitecl States \,accin;ltt.d lbr rabies with Irnr.ah (I<hollc hlerierls. 
;\tlic.~ls, (-;cc~r.gin). 

NICONA.I ,AI I < S . A \ I I Y A ~ I . I O N S  
L \ ~ l ~ c ~ ~ c v c r  l~oss i l~ l r ,  I I C I ) I I : I ~ : I ~  r x ; ~ ~ ~ ~ i l ~ ; ~ t i o ~ l s  S I I ~ L I I C I  lir ~ ) c r f ~ ) ~ ~ ~ ~ ~ c c l .  ' I ' I I ~ s c  S I I O L I I ~ I  i ~ ~ c I ~ r ( l r  
\vcigIl1. n dillstick I~lootl gl\~ccisc, total >c>lids, CLiC', scr;) cllcrnistl.y ~irotilr,  scri~/lilasma L;)r 
vitamin. 15 lec.cls. mnc-l, \vllell Iiossiblc, storcd scl-a. Examinations m:ty incl~rtle vitamin sup- 
plernent;~~iorl and t h r  placcmcnt of  :In idcntiticntion t~lnsl londcr .  

1',iI<ASI7I.FS 
I':~rasitcs h;lve bccn uFlo\\. ficcl~~cnc!. ancl arc usrl:~Ily 11ot :issoci;rtetl wit11 clir~ic:ll signs i n  cap- 
ti1.c rhinos. 111 nc\\rly calitLrl.cii rhil~os, consideration slioultl l)e gi\-crl to Ilrmic 2nd skin 
I > ; ~ ~ - ; ~ s i  tcs :IS \\.(*I1 :IS li-c;ll o l ~ t ~ s .  
/\ I ) i i l l r l l r ~ ; l l  fi*c:rI (*x:r~~lil~:~lic)ll (;)I. I ~ ; I I . ; I S ~ ~ C S  is ;\(Ir(~~r;rtc i l l  1.lri11os (*st:rl)lisI~r(I i l l  c:rl)ti\.i~y. 1 1 1  



7'hc m0.t corlllllonl\ fc>unJ end~~~>:u:~, i tc i  ll;~\.r I)ccl~ t:~l~c\vor-rns. \vl~ich Iln\.e not hecn asco- 
c.i.ltcd tvith d i ica~c in t l ~ r  1 lnitcd S ~ : I I ~ , .  111 I hi11os cst;~l)lisl~rd i r ~  c.;lptive collcctiuns, otllcr. 
I : I I I ~  c~tol~.ll;l~itc-s II.I\.C. 11cc11 I I I ~ I I S I I ; ~ ~ .  S I O I I I : I ~  Ii 1iotfl\. ~JI \ . ; I ( .  ( ( ; l . ~ o \ / i y ~ ? i , ~  $11.) h ; ~ \ ~ e  Ilecn 
1101ccl i l l  I C " L ' I I I ~ \ .  ~ . : I ~ ~ I I I I ~ . ~ I  \\llltc . I I I ( ~  I1I.lc l< ~ l ~ i l l o \  : I I I C ~  ~ I \ I I . I I I \ .  c . I ~ I ~ C  ~ l l i ~ l i ~ l ~ : \ I  cli11ic;11 big11~. 

~ I ' ~ I ~ ~ ~ ~ I ~ c . ~ I I . o s I s  
l111l~e.1io1i 1vi111 ,l I l * , o / ~ , t ,  / l , !  ; I / / ) ;  L*oiv! ,/11,/ , l  l / I I / v . ~ ,  I / / o \ ~ \  I I ~ I \ . ~  1ict.11 rcl)t )rtecl 1 1 1  \r\,cr;lI rI1i11oc.c~- 

r l r ( , c i ( , \ ,  ;1t1c1 111r1.c i \  I I O  I .~ : ISOII  to cslirc~ 111.11 1 1  c ~ ) ~ ~ l c l  1101 .~l'l;.c~ of I ~ I ~ I I I  (( ;~. i l . l i~l~,  lC)_)X;  
l I . I I I I C I I ~ ~ I I .  1042; '1',11,,1~i C L  , I I . ,  lcU~.l; A ~ . I I I I I  C I  : \ l . ,  I O R I ;  l ).~l\rosio C I  ;I!., lcjej2). 11 111ost o1ic11 
~ \ I V W I I I ,  ,I\ :I \ \  1l~iro111r o f ' ~ - I ~ r t ) l l i c -  \ \ , c I ~ ~ I I  loss < I I I ( ~  \ ~ . I \ I ~ I I ~ .  No \pcciti~. tl-c;ltluent or testing leg 
imcn- t;)r tuberculosi- Ila\,c I > C C I I  c~tnhli~l~rcl ,  011c  ~.cl)orr (I<nmsa\. & Zainuddin. 1993) sug- 
gr\t< t11v e . o [ i c o ~ ~ ~ i ~ ~ ~ t i t  I I ~  01' AIO'I; I ) I ) \ . ~ I I ( .  1'1'1 1 ; \ I I ( I  ;1\.i;11i o l c l  tt1l~rrc.111i11 i ~ ~ i t i : ~ I l \  i r i  tail 1i)Icl~ 
, 1 1 1 ~ 1  ~ . I ~ I I ~ ~ ~ . I ~ o I I  o t . ~ t ~ , i  ~ O I -  ICI  ,IS \ t ( , \ t i 1 1 ~  111 ; I I I O I ~ I ( , I  c . ; I \ ( , ,  $1 111.1~ l; ~ I ~ i l ~ o ( c r ~ ) \  11i:lt 11;lcI :I po\i 
~ i \ .c  ~ I , I L . I I ( , , I I  L . I I I I I I I . ~ ,  101 . \ !11(4t ,1, / ,  t : t t l ~ j  /,,,;,!S \ \ , I <  , I I \ O  11,1\1fi\x, O I I  ~ I I I I . I ~ ~ C I I I I : I ~  t r ~ t i ~ ~ g  t15ing 1'1'1 1 
In> \  i i  i l l  thc e\.clirl (l3;t1lIicl\, I c ~ ' ~ 4 ) .  I t  .I ~u \ l l i c io~~ \  1c.1~ tion occul\, rllc tcqts .;1111tlld he I-cpcat- 
eel .? \\-t.rk. I,ltcr it1 tllc I I C C ~ .  111 s~~qiic.iot~c I - ~ . I ~ I I O I I . ,  ;lcltlition.~l rcit, ~houIc1 il~clutle I>icrps!- ot' 

thr rc.lc.tion qitr ;inJ cr~ln~rc  of tllr re\l>il;ltt)~ \. 11 .~c .1  01 !;;~\tlic 1:iv.igc ~;~niples.  

S ~ I N  C ' O K I ~ I  I-IC)"IS 

Ski11 c~)ncliti~lns Il:~ve I,eell I I I I I C L ~  i l l  ,111 r l ~ i l ~ o  \~)ccics. I';l~.;lsitii skirl ulccrs Ilavc bccn 110tcd in 
\viIcl hl;icl< rliinoq I<o<-k & liocli, lcJc)O), ;111(l ;I \\.11(lro111r oI.or;ll ; I I I L I  skin ~ I I C C I - S  of L I ~ I ~ I I O \ \ , I I  

ctioln)g!. I I ~ I ~  \>ern t.rc~c111c.1111\, I I O I ~ . ~ ~  i l l  c;11)1iv(. l1l,1cl; 1 1 1 i 1 1 o x  ( 0 1 1  c l  :\l., 1982; ~ I ~ I I I S O I I ,  lYC).?). 
1+'1.:1i111rrcl ()I. ; t \~~~I<ecl I I I I I . I I S  .II.C ;I I ' I - ( Y ~ ~ I ( . I I I  ~ I I I I I ! .  (SCY ~ . O I I I I I I ~ I I  i ~ ~ j l ~ ~ . i c s  I)cl~r\\,.), :\II(I I I I ( . ~ I  
1cgro\vt\1 II;IS I ? ~ ( % I I  (lescril~ccl (l<ig;~ll;(*, IOalt~; , l ; ~ c , ~ ) l ~ i ,  l(l5Y). ' I ' ~ ~ ; ~ I I I I ~ I I ~  gc11rr;111\ C < ) I I S I S I S  01. 
to\)ical antibiotics and nontosic (e.g., l ~ \ ' r c t l l r i ~ l )  11.. r c . l ) r l l ~ ~ ~ ~ s ,  :~nd tllc I~e~noi-rhnge general- 

l l\- stops ovrr lwrio(l ol~st*v(~r:tl IIOIIIS. :\l>scc\srs ; I I  111r co1.o11;1r\, l~ossil>ly I.ror11 p1;11lt:1r sur- 

-- . - .  
1 r>iseasc --- +?':.J.( 

* 
a k.' " I ~ e ~ b r t e d  Symptoms A-- U+ - --- -- . + -- ,. . - 

~ ~ ~ l ~ c ~ c u l o s i s  .::, . , , ~ f l ~ ~ ~ l ; ~ o n i ~ \ v i i g l ~ t ~ ~ o s s  : . c; a d  .. wasting 

~ki i~:cni i~i t io!~s  ;'d.. , i N 9 s k i n  lcsio!~s ,. , i;,:!~xt,*,l . . t:. - 
Gastrointestir~al ti~riicin-: ., . + - ' -!~\rkt; to~~k s i m h  io those of colic 
ar~rl.iil~pacticin , , . i ~ i  the horse , 

Encc~ihilurnj;oc:~ttlitis "' "'Acutc cluath ivithont clinic:~l signs 
infection - . : - , : 8 .  - -.- 

: .  .* *,$-..$ . & < -  ..-.. - ,  -:+ ., " -.--.,..----- .--- 5Jll.Z. . I' - - - - -.- ...- -- - -- - - 
~);tltltol~lcs ~ ~ i , : ; ; . c n t l ~  ~ i c c i B c  to Black Ilhinos 

---p 
- - 6.f - .. Et. , ;a - " 0 

v-.- 

I-Iemolytjc anemiil I . . ,o<pre~&n, fo l lddd l?y he~noglobit~uria 
1 . l*,. - .  

O n ~ l  ;rind skit1 idccrs ; , Sm;111 'silf-limiting lesions over 3oints of 
ivcer tll;tt 17139 pldgress to Inrgc, 1 wllous 

v , , lc~\ons enronipassrng signific;unt a1 ciu - - 

l , ' l: hlay invblve itifection with As eq$//,,.~ S]). 
. a (oFten,fdlldi@s cclrticosterditl t f iera y) 

chonld h r  rrirrsirl~ieri bvlwn fin incl!vijlln l 
suffers from s i g ~ s ~ o f  rcspiratorl; iuness 

1 - 

0 ' ~ I ~ t ~ ~ ~ ~ h ~ t  $ ~ o $ u P ~  st~111or I I ~  CWX- 
cii;thility fo lo~ved by deprcs~iun c1=1); 
occurs ill young females 

r ,. I ~sstie nccumt~lation I ,csions sitnilar to thosc of chronic iro11 
of iron cxl)ost1re 

Creosote toxicosis Ncpatic failhe, which may include 
hcmolJ*tic arlemia and skin ulcers in its 
termin'al stages 



( ~ J ~ s ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ , s ~ ~ ~ ~ ~ ~ \ ~ , ' l i ) ~ ~ s ~ o ~  , \ N I )  I M I > A ( . , I , I O N  
( ' ,  T , ~ ~ t ~ o ~ ~ ~ t c ~ t i ~ l ; \ l  - . ' t o r ~ i o ~ ~  ;111d i111li;1cti011 II;I\.c' bcc~i  ~ . c * ~ ~ o r t c d  i l l  Ill:~ck, \ \ ' l~i t r .  greater- O I I ~  

hornctl ; ~ n d  Surn;~tr:lr~ rhinos ; ~ r l i l  t~scsellt tvitli signs sirnilar to  those of' colic in thc Ilorse 
(Nol~vel  & l'asclr~icr. 1946; I<101~1,cl, 1'150; l lciros, 1075: I lnigh, 1975; S i i r~~l lons  & Jcnke, 
1077; . I ; I I I S S ~ I I ,  100.2: l , c \ v a ~ ~ c I o \ v ~ l ~ ,  l (H7;  h l o ~ r t ; ~ l i ,  1992). l<cct:~l I > I . O I ; I ~ ~ S C  l i ;~s I ) C Y , I I  
( lcsc.~i l~rc~ i l l  111rce l)l;~cl< I . ~ I ~ I I I I  c , ; I ~ \ T ~  ( I ' ~ ; I I S O I ~  ct ;11., !')(i?: la;~>s!c\r & I ~ I I S ~ I ,  l97t1; I ; I I I ~ S ~ I I ,  
1002). ( ;.~str.ic. I I I ( . ( . I ~  .11.c C . ~ I I I I I I O I I ~ \ .  S C ~ I I  i l l  i l l  I - I I ~ I I I I S .  ; I I ICI  t11c : ~ ( l ( l i t i o ~ ~  01'c;11;1f~1tc or 0111c.r 
trl.otrt.ti\~c ~ne(l ic ;~t icr~~s s l ~ o ~ ~ l t l  Iw consitlc~.ctl in an!, c l ~ ~ ~ o ~ l i ~ : ~ I l ! ~  i l l  indiviclu;~l. S:~l~nc,~lcllosis 
I I ; I S  I I W I I  :.(TII ~ I I  ;I !:~.r;~tcr I I I I C  I~or-~iccl 141i11occros i \ ~ l ~ i ~ ~ c l s ( ~ r  & Asl~li>rtl, 1972; i~7~illi;1111s1)11 
et ; I I , ,  lC )7 ,< ) ,  ; I I I ( \  I I I I I ~ I -  l l ;~ctc~. i ;~l  r~~tc r i t i ( l ( . s  I I : I \ Y  ; I ISO I ~ c ( - I I  11otcx1 ( ' ~ ' I I O I ~ I S O I I  & llrics~l\*, 10.ll); 
%ain;~l-%;~li ;~r i  rt :I]., 1990). 

~<N( ' l : l11 l ~ \ l , O h l Y O ~ ~ ! \ l l l ~ l ~ l ~ l S  1 N1 : l~C" I~ ION 

I ) ~ ; I I I I  h)I lo\vi~~g i ~ ~ l i ~ c t i o ~ ~  1vi111 ( ~ ~ ~ c r ~ ~ l ~ ; ~ ~ o ~ ~ ~ \ ~ o c : ~ ~ ~ i l i t i s  \cirus I I ; I S  I K - ~ I I  11ote(l i l l  I W ~ O  I)I:Ic.I< r l ~ i -  
nos, and other 1.11i11occro~ specirc. rna!. hc s~~sccpt ihlc  ;I< well. 1\l t l1o11~11 it \v;~s Icarcd th;lt rhi- 
nos 11ligI11 he s i ~ s c ( ~ ~ ~ t i I ~ l c  to \ ' c ~ l c z ~ ~ e l : u ~  cclr~i~le e~lccl) l~:~l i t is  tlurirlg :In eqrli~le el)idernic in thc 
c ; ~ ~ , l ? ,  lO70s. I I O  c.;lsc.s I I ; I V C  13cc11 idc~itilir(l. y ; ~ c ~ . i l ~ ; ~ t i o ~ ~  I i ~ r  t11(0 (v111i11v ( ~ ~ ~ c c ~ ~ ~ ~ : ~ l i ~ i ~ l ~ * s  is 1101 

l-c,lllillcl\~ 1".;1ctic.ctl. 

'TO lI1,ACH RIIINOS 

1 Ier~~ol\ . t ic  ancmi:~ 11.1s hccn t l ~ c  1no.t ficclllcnt c;lucr o f  death i l l  : ~ d r ~ l t  c.;~l)tivc black rl~irlos 
(Rlillcr cg( l%ocvr~-, 1982: hlillcr, lY93). Its i11iti ; l l  s ig~ls  :Ire usu;rll  limited to clcpressior~ 1;) l -  
lotvctl I ) \  I ~ e ~ n ~ > g I o l > i t ~ ~ ~ r i : ~ .  ' I ' I r ( -  ~ r rogress io~~ ol ' thc c;~scs is r ~ s ~ ~ ; ~ l l y  ; ~ c r ~ t r ,  CI(.:IIII ot'tcl~ oc.(~rr-- 
r i 1 1 ~  \ v i t l ~ i ~ ~  48 111. 01' t11c i ~ ~ i t i ; ~ l  s i g ~ ~ s .  ( ' ( I I T C I I ~  ~~csc ;~rc . l~  i r ~ d i ( ~ ; t ~ c s  tI1:1t t 1 1 ~  recl l i l ~ r , ) ~ l  crll 
(l<l<C'l 0 1 '  I I I C  I ~ I ; I L ~ L  I , ~ I ~ I I ~ C . C I I I \  ~ I I I I ~ I - ( . I I ~ I \ .  ( , I I c I . ~ \ .  ( I r i i c i c ~ ~ t  ; I I I ~  ~ I I ~ I S  I I I I S I ; I I ~ I ~  ; I I I ( I  c . 1 1 ~ ~  cl)- 
rihlc t o  I ~ c ~ ~ ~ ~ o l y s i s .  . \ l r l ~ a r c n ~ l \ ~  :I nuu~l)c,r o t - ~ ) s i t l ; ~ ~ l r  strcsscs ;111tl ir~jtl~-ics C;III "11 igxer" I I C I I I O I -  
\-sis o I ' ~ l ~ c  I~lack ~ , l ~ i n ~ ) c c r o s  IiljC'. I I I  ; ~ l ) l ) r o s i ~ n ; ~ ~ e l \  50°i) o I ' ; I I I  c.;lsc3s, 111crc- II ; IS  bccn ; I I I  :ISSO 
ci;ltio~l \z.ith inkclion \\.it11 /.c~tosl,il.o.ri.\ ~ I ~ / c ~ ~ o ~ ~ I I I \ .  I I \ . ~ I ~ ~ ) I ~ ~ s I I I I : I ( ~ ~ ~ ~ : L  concomitnlrt \\,it11 
l icmol~sis  has hrcn notcd in ~ o l i i c  of tile c:lses ((;illcc.lie e t  :II., 1090; Rlulncr, 1992). At the 
~ I ~ W I I I  t i ~ l ~ c ,  rcc.o~nn~cntlctl rrc:lt~ncnt i l l (  ludcs l~i~ll-ciclsc pcnici l l i~~ t l ic~-:~~)\ . ,  I \ '  s u l ) l ) l c ~ ~ ~ r ~ ~  
1 ; 1 t i c r 1 1  \ \ : i t11 I ~ I I ~ S I I I I O ~ I I S  ( ;~ \ . ; l i l ;~ l ) l~  i l l  I I I : I I I ~ ~  "111il lc  ICYCI." I ~ I . ~ I ~ : I ~ : I I ~ O I I S )  ;111<1 ~ I : I I . ~ I I I ( . ~ : I ~  S I I I I ~ ) I C -  
n ~ e ~ ~ ~ ; l t i o n  \\.it11 \ . i~: lmi~l  I < .  ' I '~ . ;~~~sl i~sicrn 11;1s Ijecn ; I ~ I ~ I I I I I ~ C C I  i l l  O I I C  C;ISC, 13111 111c r r s l ~ l ~ s  \v(-I.c 
ec~ui\,oc.;ll. 

O I ~ A I .  !\NI> S K I N  ~ J ~ . C I I < S  
C)r:~l ; I I I ( I  skirl I I I L Y > I . S  ~ ~ ~ I I I ~ < I I I I \ V I I  e t i o l o ~ ! ~  t~xve 1>ce11 11otec1 in I I I O ~ C  ~ I I ~ L I I  .IS (.;~ptivc l>l;~cl< 
rhinos ( 0 1 1  ct :~l.. 1982; Rl1111rc)n. 1992). '1'11e~ rn;l\. I>(% s ~ t ~ a l l ,  srlf--limiting Icsions tli:~t Irlost 
oftell \t;lrt O\.CI- p o i ~ ~ t s  of  \\.e;lr o r  nla\. 1wogrr.s to I : I I . ~ ~ ,  hullous lesions encompassing six- 
r l i I i c . ; l ~ ~ t  :trcas ; I I I ~ I  Ir;1c1 to clc;~tl~. ' I ' reat~l lc~~ts  havc 1)cc.n sul,jrc.tivr (e.g., tollic:~l arltil>i~)tics, 
( l i s i ~ ~ { i , t . ~ ; i ~ r ~ s ,  rt(.). Sc\-rr;~I (,:ISVS 11;1vc :11)11:1rc11tl\, I ~ ( ~ S ~ ~ O I I C ~ ~ ~ ~  to cortic~>stc-~~oi(l I I I( . I . ; I~)~,  I I I I ~  
t l r ; l t  tlre~-;~lj\. sllor~lA lpc e ~ ~ l l ) l ~ ~ \ c t l  o111\. i l l  cstr.cmc c.;~scs, :IS tllc IISC ol'c.o~-ticc~stc~.oids II;IS I~c,c.n 



I 101-11 . r \ ~ ~ l s i t r l ~  occur \\-it11 Fonle t~rcqi~rrlc\~. ( l ' l lc  ~ s c  of 'hor izo~~ta l  Iurs unclcl- \ ~ h i c l i  rhir~os 
~ ' I I I  liool< 111i,i1, l ior~is ~ l ~ o t ~ l ~ l  !>c ;~\'~ricIc(l.) .I'l~c>r~c I I I : I \ ~  lw I I O I ; ~ I ~ I C  l i e ~ ~ l ~ ~ > r ~ . I ~ ; ~ ~ e  Iio111 I I I C  1 ) ; ~ s ~  
ol'thc, 1101 11, I I I I I  rliis us~~;l l lv  stops \\,it11 l i t~lc  01- n o  inter 1.clltio11. 'I 'rc;lt~l~cnt is gcr~er:llly lirn 
itccl t ~ ,  the tolrical ;~l)l>lic;~tiorr of'nrrtihiotic.; ancl non-toxic. (e.g. ,  ~ ! ~ r c t l ~ r i n )  fly ~.c.licllcnts. 



hli11i111;11ly, i t  is \ r i t ; l I  111;lt ti.t>ztbr~ liver, liici~~t'j., t i t ,  skclet;~l I I I I ISC~C,  Ile;~rt ;111d splec~i  bc saved 
;~f tc r  clc;~tll. I . ' I .~ I~cI I  gut c ~ l ~ ~ t c ~ ~ t s  sl10111cl I>c. s;~\-ctl i l l  c:~sc.s ~ ) l ' ~ u s ~ ~ c c r r t l  toxicosis. I I':\ t l c ; ~ t l ~  is 
;~~~t i r i l i : t~cc l ,  \ , t - t c r i~~;~r \ .  ~ O I I ~ ~ ~ ~ I I : I I O I ~ S  ;111tl ~ ~ ~ s c ; t r c ~ l ~ c . ~ ~ s  sli0111tl co~~t:~t . t rc l  ti)r t ~ ~ ~ t ~ ; ~ t ~ : t ~  tiss\~v 
~ ~ c q t ~ c s t s .  ((Sec inside t l ~ c  h;tck covc.~. FOI- thc 11a111c.s ;lnd ntlclrcsses o S p ; ~ t h c ~ l o ~ y  coord i~~:~ tors . )  

A 11t11111>cr 01':1l)l)r~1;~cl1cs to t l ~ r  1111ysic;tI ~ . r s t r ; ~ i ~ l l  01. rlli~los II ; IVC I > C C I I  ; I I I ~ ' I I I I I I ~ ~ ~  i l l  1.cer11t 
Tj years. 

' ?  ,.-I- 4 

- - 1 nos s~.:\I .~./I .-R S.I,:\LI. 

Ii;~sic 130s st;~ll is tIlc sim171cst :tnd often the most e l t ec t i~~e  r~iethocl 1i)r 1~1ino1 ~ r s ~ l n i n r  of 

1.hi11os. \risu;~l i ~ ~ s l ~ r c t i o ~ l s  ;Incl minor l>h!~sic:~l l>rocctlurc.s c;ln I)c 1)crti)rlnecl kvitl~ ;~rlirnnls in 
t11c.s~ t'rrilitics, ;r~ld cc.rr;tin illdividuals c:111 he c.onclitio~~eci to accept Inore 111i1nil)ulativc pro- 
ccdrlrrc. surli :IS r e l>roc l~~c t i~~c  cs:~lliin;~tions : I I I ~  Iilootl s ;~r l l l ) l i~~g.  R'~;III!' i l i s ~ i i ~ ~ t i o ~ ~ s  I1:rve i l l -  

c .o~~~~t~r; , tcyl  ;I l i o x  s~;tll \vi t I~i t~ ;I 11,;111sh*r ;illry liy : ~ ( I ( l i l i ~  ;~d(!itio~l;tl g;~fcs ( ; ~ t  tllc IIC-;I(I ; I I I ~ ~  t;iil) 
to c.(~l~l~)lt:tc ttlr st;~ll.  Scvcr;ll ilistitt~tiorrs 11;lvc i~lror l~or;~tct l  ;I hos stnll in the corrlrr of 'a 
l ~ o l c l i ~ l ~  1 ~ 1 1 .  ' 1 . 1 1 ~  ; I I I ~ I I I ; I ~ S  ; I I ~  rc.p~I;~rl!~ Ikcl i~lsi(Ic i l l?  st;~ll, ;111tl ;I rc;lr g a ~ c  ~ ; I I I  Ijr clt~sc(l il.  
nntl \\.hen i t  is C ~ I I S ~ ~ I C I . I ' L I  II~CCSS:I~!: 

St.vcr:~l pr i l~cipl t .~ sllor~ltl hr applictl ill the co~lstr~~c.tion ot' ;I I>os st:lll. 'l'hesc principles 
s l~o t~ l t l  ; I ISO l>c c.o~~sitlcrctl tv11e11 c(>rlstr-t~c.ti~~g ;III,I, of. 111c otlicr types o f  l>liysical restr ;~i l~t  
clc\~ic~cs clisc~~ssrtl I>cIIII\~. 

' 1 ' 1 1 ~  11t*igI11 11 111e I I . I ) I I I  ol.111e st;~ll s l~o t~ l ( l  IN-  i;r~-:~t C I I O I I ~ I I  I I I ; I I  tilt- r11i111)cvros c . ; I I~-  
11ot I>l;~ce irs chin over the rop. l t t l ~ c  cllir~ C;III 11c pl;~cctl over tllc tol), the ;~rrinl:~l 
ni;i!. :tttenll>t t o  rlimh out tlie front o f ' t l ~ c  st:~ll t~sirig its c l ~ i n  I i~r  Ic\ccr.:~ge. 
,!ldditio~~;~ll!: I ~ o r i r o n ~ a l  1,;ll~s s l~or~l t l  Ilc :~\.oitlrd i l l  the ccmstr~~ctioci ol'thc Ii.olrt ot' 

tllc st:tll. ;IS they nl;iy p~.ovitlc ;I step tbr the ;tl~iln;~l. \vhicl~ hci1it:ltcs ;Itlcmj>ts to  

climb o ~ r t  t h r  fi.ont of the stall ;incl Inay ilrcrc:tsc tlie ;~ninl:~l's likclil~ootl o1'I>1-e;1k- 
ill;: n Ilorn. For thcsc rrnsons, tltis :111tI1or recor~lrrlellcls t l l : ~ t  either srliootl~ si~rt;~ccs 
(11. vcr~ical s t l - ~ ~ c n ~ ~ . c s  (e.g., steel pipe) I)c usctl in the c.onstr.rrctio~~ o f ' t l ~ c  front 11or- 
tio11s I I ~ . ; I  Ijos st;llI, 



I<cg:~rtllc~ss ol'tlrc. sl,cc,ilic clcsig~l 01. I~lncc:r~rcllt ol'n r~~irrocer.os rc>lrni~lt cievicc, tlrc 
m o \ t  i.ritic;\l fi\ctot- i l l  the .;ucce<s of l>li!-sic.al restraint pr.~~ccdllres i \  collditiotling 01' 
t11c. ; I I ~ ~ I I I ; I ~ ~  to ;I rcstr;lir~t. \ ~ \ / I I c I I c v ~ ~  ~ ~ o s s i ~ > ~ c ,  ~ I ~ : I ~ C I I ~ C I I I   of;^ I . ~ S ~ I . : I ~ I I I  clevicc 
s I ~ o I I I ~ I  lie s11c.11 t11:~t i t  c;~t i  tic i ~ ~ c ~ o r ~ ~ o r ~ ~ ~ t c ( l  illto tllc ci;til\. ro\~tirlc of the : I I I ~ I I I ~ ~ S .  

~ < ~ < s ' I ' I ~ ~ \ I N ' I '  cl l l l ~ l ~ l ~ ~  

, \  ll~ltllhcl ot ill\titut I I ) I I \  1 1 . 1 ~ ~  de\~clopccl nlcclla~lic.al "sclueczc clrutes" to fill-tl1c.r tllc ph!.\i- 
<.;l1 rcstrai~ll ol'l.Iiinos. 111 thiq tlcqigll, orlr or Inore oftlre w;llls n1.c rnoltile :rnel cxn be I I I ~ , \ Y Y ~  

10 tillthcr r ~ ~ r s i ( . t  tI1c. at-c:\ it1 \vIiic.lr the rhirlo is llelcl. ~ ' I I c  basic. differrnccs Ilet\vc.cn t l ~ c  
c l ~ ~ i ~ t r s  arc \\.llctIlcr tllc cl~utc. arc ;tdir~st:thlc lutcr;~ll!., lorigitrrclinall\ or Ilotli 2nd \vl~etl>cr 
tllc cll.i\,e I I I ~ C ~ I ; I I I ~ S I I I  is I I I ; ~ I I I I : I I ,  ~ ~ ~ ~ e ~ r r ~ ; ~ t i c / l ~ ~ ~ c I ~ . r ~ l i c  or rrlotor- clrivc.11. 1:1.01~1 tlris ; I L I ~ ~ I I I I . ' S  

~ x ~ ~ c r - i c . r ~ ~ c . ~ ,  tllc IIIO\I  k~~ccc+sf i~ l  : ~ l ~ l ~ r o ~ . ~ ~ ~ l ~  t c ~  " w l ~ ~ c c z i r l ~ "  a I l l i~~occros  iq to jirovicle :I rlart-tnv 
;IIX.;I 111 lirc\,c~it I ; I ~ ~ I , I I  I ~ I I I \ ~ ~ I I I ~ I I ~  ; I I I ~ ~  ( 1 1  "s(111c~zc~" (11c ; I I I ~ I I I ; I ~  ~ I ~ I I ~ ~ I I I ~ ~ ~ I ~ ~ I ~ ~ ~  f'rolii I I I C  1.1~;rr. 
A l c t l ~ (  !cls 01 111t\\.crirr~ t l lc .  clr-i\c 111e.c I I ; I I I ~ < I I I  : I I . ~  171 irrl;~riI\. ;I 111;1ttes o l p c r ~ o ~ r ; ~ ~  o r  ir~stit~rtiotr,~I 
t . l ~ c ~ i ( c . :  I I I I \ I , C \ Y . I ,  i f  ,110t1Icl I I C  I I O I ~ ( ~  I!I:II I I I V  "~~c111c~c.xc~ I I I ~ C ~ I ; I I I ~ S I I I "  s~1011lc~ Ii~rlctio~i 10 r.estric.t 
111c r r r o t i o ~ ~  oI.111c I ~ ~ I ~ I I ~ ~ ~ I ~ I I S  ;IS ~ ) ~ ~ ~ ~ o s c c l  to lo rc~c ;~ l ) l~~  ~cstr;rirri~rg it. 

Sevcr.rl Ilrincil~lcs slloultl lrc f;,llo\vcd 10 inrrcase thc s;~fet\r of cllemic:ll ~.cstrairrt procedrrr.es 
I ~ I S  lioth ~ I I C  :r~ri~ii;~Is : r r r c I  l ~ c ~ - s ~ ~ ~ ~ ~ i c l :  

\\'Iic.rl apl>licahlc, antagoni.ts to the rebtrnint Jn lgs  should I>e f)r.cll:~red prior- to the 

iliiti:~tior~ 01. tllc l ~ ~ ~ o e ~ c c ~ ~ ~ ~ ~ c  :111cl s l~ot~lcl l ) [ -  ;~\r;~ili~hIc* fi)r ~ ~ ; l l ~ i c l  ; ~ ( I r ~ ~ i ~ r i s ~ r ; r t i o t ~ .  
t';rrclill 111111ritori11g I I ~  t l ~ c  p;lticrrt ( , ~ r l s c ~ ~ ~ l t ; ~ ~ i o r i ,  l,;('(;, ~ ~ t ~ ~ s c - o x i t ~ l c ~ r y ,  ctc,.) \ \ r i l l  

llclp to r:~\licllv i c lc~~t i l i~  \ ~ I - o I ~ I ( ~ I I I s  ~ l l o i ~ l c l  t l l c~ ,  clc\~c.I~~p ; I I I C I  ;rIlo\v ci~rl\* i~~tcrveri t iol~.  
'I'hc I:1rSc size of nrl ;~dult rliinoccros m;]? result i l l  filrtller cornl~lications tlurirlg 
:~rlcstllctie. 1~rc1cc.dur.r~. ll 'forts sliot~l(l hc mi~tle to rrlaill~;~in the :lrlirn:ll in s~rrn:ll  



1; I'Oltl~tlINI- 
F.:.rc~r~>liil.rc ( R  1 9 9 )  n * ~ n : ~ i ~ ~ s  t11c. "clrug ol 'cl~oicr" 1;)r a \vitl(. I.nngct 0 1 '  rcstt.;~i~~t ~ ~ s o c c ~ ~ h ~ ~ . c s  \ \ f i t  I t  r l~i-  
I IC ,~ .  'l'llc P:u.ticulxs sr~~si t ivin,  oI'rhinos r o  narcotics 1~~1111s in thc ;ll>ility to induce cticrts I-:~nging 
t ; ( r t 1 1  l l i i lc l  sceI:ttio~i ;IIICI  " s t ; ~ ~ ~ ( l i ~ i ~  I T . ~ ~ I . ; I ~ I I ~ "  to surgic.;ll ;u~esthcsi;t. Rccclltl!; erc~rldline h;ls not 
I I ~ C I I  :t\.;~il;\l,lc 1i1r I I L I I . ( . ~ I ; I S I *  i l l  Nortll /ZIII(*S~C:~; I I I  IIV(WCI., ; I  I I ~ \ V  I I I ; I I I I I ~ : I C ~ I I I . H  is :I \ \*:I~I  ~ I I K  1:oo~I : I I I ~  
1 ) I I I ~  ; \ C ~ I I I ~ I I ~ S ~ I - ; I I ~ I I I I  ; I ~ ~ ~ I ~ O V ~ I I  ; t ~ i c l  cx1>cLt~ts to I I ; I \ Y .  :I l > ~ . ~ ~ c l t ~ c t  ; ~ \ ~ ; ~ i l . ~ l ~ l c  f i ~  S I I ~ ~ I I I ~ I I ~  ~ O O I I .  

C ' A I ~ I : I < N . I , ! \ N I  I .  

\)\?it11 ~ I I C .  ~ , e c e ~ ~ t  I I I I : I V ; I ~ I ; I I I ~ I ~ I \ .  c .~or~ i l l i~ l r ,  ::cvrr;~l i ~ l s t i t t ~ t i o ~ ~ s  I I ; I \ , ~  I > C X I I I I  I I I  ~ S ~ ~ I . ~ I I I ~ I I I  

\vitll c:lrfk~~tanil ;IS :In :~ l tc r~ l ;~ t ivc  n~~cztlictic .iKcnt. Sr~ccrs.;fill :~~~rsthc.;i . t  h:ls hec~l  ;~cliicvc.d in 
l>l:tck 1.11i11os usi11g 0.9 to l ,2 111g (tot;tI t1osc/;i(l~1lt ; I I I ~ I I I ; L ~ ) ,  ; I I I ( I  i l l  \vIlitc shi~ios i1si11g 1 .0  to 
1.5 Ing (to1:11 dc~sc/;~tlult ; ~ n i ~ l ~ n l ) .  As ol ' thr  ti~tlc ot ' t l~is  \v r i t i~~g .  r.;lrtc~lt:l~~il h;is 1101 1>cc11 rlscd 
to ;lncstllc*tize a g1r:ttcI- ~~nc-l~c>rriecl ~v l l inocr~c~~.  Rlozt rsprricr~crcl vctcr-inaria~is I)elievc that 
C;II f c n t a ~ ~ i l  slloultl I>c eticctivc in this sl>et.ics :it d o s a ~ c s  -;ilnil:~~ to tllosc ti)r ndiitc rhinos. 

Spccics Standing Restrailit 

W h i t e  rhino 0.5 - 1.0 ttlg total dose 2.0 - 4.0 rng totd dose 

Dlnck rhino 0.25 - 0.75 nlg total d03c 1.0 - 3.0 111g total close 

Grestcr one- 0.5 - 1.0 mg total dosc 2.0 - 4.0 rng total dose 
hornet1 rhino 





;\\;I\~III,I, S , N;I~<~~;I\v;I, S., & h l w e ~ i ,  A I ,  l l ')(101. )11  111v l t ~ l ~ ~ , , s l ~ i r , ~ ~ , ~ ~  ot' t l i r  IJI:I< l< I II~II~+CVIG~S. J.J;I~I, 
l , ~ ~ ; ~ s i ~ ~ g l l c ,  I . l i . ,  & Silv;~,\'. ( 1072). E l c c ~ ~ ~ ~ ~ ~ : ~ r c l i ~ ~ g r a ~ ~ l i i ~  \IIILI! 111c ~\irit.z!l b1;lk.k 111i11,~fi.cr~v. I3r. \'vt,j., 
ILU, l s i s -  lxs.  

I)r>ugl.~,.,.. I' RI.. l'luc. I< I-.. c9: hot-,l. C '  I.'. IlQXO) I I cm~~ l !~c i r  i ~ rq< r \ t i v c  o t l c l ? t< l i l > i ~o i i s  i n  13I:1< 1.; 111inqx- 
errs L.-\III. \'cr.-h&l, : \<V~~I I  Y .  "21 "2 :  

I :~~clc\ :  l l I \  . k lI(u\11, A l .  (I'l;fr). l<<,< I,II ~ ~ n ~ , c r % . ~ l  I~II.I.I~,\~. i l l  ,111 III~~I.III ~ I ~ ~ I I + I ~ ~ I I ~ ~ ,  (/l/-rvrnlt.rr, IIIII~~IIII~). 
J ,  Zt~o ;l11 i l l c< l , , ~ j ,  .l! .)5 

;t l lc.. l~~~.. l) . l l ' l t r ~ , ~ ~ .  h l  . l\<n1111. C '  . ( ;~~.~~II I I .  S . R~III.OII. I ( 11)')0) \II IIIIII,LI.I~ t .I\(. 111i (.I.III\I. 
~~<,III.IIIII,. ,111~1 I~rlrlt>~~Ct.i l 111(.~11,1111 \ 111  .I 11l.1i k IIIIIIIU 101)O l ' r <~ t  _J\L!I. !\*\o< . Ate \'c1 . 11') 121 

c;t-if'fitl~. :\.S, (lcl2S\, ' l i ~ I ~ ~ ~ r c ~ ~ l ~ ~ \ i -  ill C.;II)I~C \vilcl ;III~II~:I~.,, 1ygic111: (C.I&&lKc]J8, l 9 8  2 18. 

l I,II~II, 1 C '  (l(17';) (',I,.{. 01 ,I < ~ ~ I I ~ ~ I ~ ~ . I I ~ I ~  r l ~ i r l r ,  \'c!. I <CC.~  97. 2U2 

I I;IIIIPIIISII, .\ I:. ( 10.1.)). 1 2 ~ . 1 ~ ~ ~ ~ ~ \  ~II..II~I, .,c< II~IIIIF% 111 111<. irt\ ' .. 14.t1t1g.114, ,It11 111): 111c !.~,II 1'1.1 1 
( ' I ' \ l l~cr~  1111t\i\ ~ I I  :I ~ l i i ~ ~ t ~ ~ ~ c ~ ~ ~ ~ ) .  !;IO<., xtu>I.  S& I , I * I I I I ~~ I I~~ - ( I ! ) ,  l.?O l l<.  

1 l ; l - . ~ k ~ \ ,  ( ' . \ l .  (1Q::). ( ' t ) t ~ l l ~ ~ r a t i \ ~  III,III~~II:I~~.I~ II.ICIII.III~~~~. QIII. l I ~ t t ~ ~ ~ ~ n l ~ ~ ~ i i ~ ~ L l L ~ ~ ~ k ~ ~ ~  
Lon t l ~ tn .  l i J - l j S .  

I IC~~~IIVYI. I ill.. t<l,c<lc~., l l., I.'I~I, l< l l .h l . .  k (lc I l ~ r ~ i l l c .  J.K. i l ' J i 5 ) .  ' l ' l le ~.~IIIIIII~ :III+I t r a n ~ l t l i . : ~ ~ i t l ~ ~  ol ' t l lc  
L>l;l;.k 1 1 t i 1 i ~ ~ ~ c 1 0 ~  ( I ) r , , . : r i  / ~ : , r v t ~ n  l .;l111 ) i n  S,~IIIII \ \ 'c~I  /\rri<.:~. J!,I~~IMI\I;I&. 

l i i t e ~ ~ ~ . ~ t i ( ~ ~ ~ . ~ l  Si,ck I<,'. I t ~ l o ~ t l ~ . ~ t i o ~ l  S\\rt.111 ( 1 Q X Q l  . \ l ~ I~ l c  \h l l c \ ,  \ l ~ r ~ n c s < > t : ~ .  

ho, l<, N., lieu 1.. Al . ! )  , \'<IIIII~~, K l! I'J't.1 1 l I~~~.IIC~~~.I~II \  III t\-.o 1~1.1~ 1: t l1 i1141~ c~,~..ck ( 1 > t 4 , , * < t  ~I,,.,III,) III 

;/.11111~;1Invt~ t I I Y ~ ~ P I I ,  ~,,SI, tj,,i%; 1. & \ \ '~ l< l l .  hI$,!i., 25, ?.7ll 27 :, 



hl i l lvr ,  I Z  l<. ( 11JtJ2) \'ctcr111,11y l ~ ~ l ~ l i t ~ g r ; ~ l ~ l ~ y  l i ~ r  r l ~ i ~ ~ o ~ c r t > s c < .  St. 1.o11ir Zooltq:ic.~l I':II~, St. l .1>11is, 
h l i s s t ~ ~ ~ r ~ ,  0.1 110% l IS/\. 

h l i l l e ~ .  ILL (lklO.\). l l c ~ ~ ~ , ~ l j , t i < .  anv111ia i n  the h1,lt.k r I l i ~ ~ < ~ < . c r o \  (l);<-t,~o$ bi,.crtri\). 111 A l .  E. r:t~ttrler ( l , i i . )  
Zoo ;III~ \!'iltl,!\nin~;~l hlc(l it& 3 r U .  l ' l ~ i l t ~ t l ~ ~ l ~ ~ l ~ i t ~ .  I'~IIII<~~~:III~;I: \V l% S:IIIII&~S C.'~I. 

h l i l l t ,~ ,  I<.L ( 111(14). l )is,c:~se\ + ~ i l ~ l ; ~ < l <  r l i i r ~ o ~ ~ c r ~ t s c ~  i n  : ~ l~ t i v i t y ,  111 R.1,. ~ ' ~ I I Z ~ I ~ I ~ I I  & N.[!]. l(ricl< (l<ds,) 
I < l l i t ~ o \  ;IS.,IIIIC I<III~ 11 ;I~I~!II;I~L (1yt. 180-185). O I I ~ I ~ I - ~ I ~ ~ ~ O ~ ~ I ~ ,  S, ~~IIII t\S~it.:l: \\'ildlifi* (;~T>IIII <11' 111,. SI~IIII 
) \ l ' ~ i c . l l ~  \ ' c t r . r i ~ ~ : ~ ~ \  , . \ ~ t t  ~.IIIO)II. 

h l i l l r r .  II.E., k Uocvt.r. \\'.I 1 1982). I.'at.~l I~eni<)l!t ic a n r ~ n i a  ill the hl.~il; rl~it~r,cert,r: cnsc Icport :111<1 cur- 
vvy. J. I \ I I ~ ' c I ~ ~ ~ _ ~ ~ I ~ .  /\>-S$)$.., 181, 1224-1231. 

hl i l lcr ,  l ~ , b ~ . ,  & I~IIIII, C~'.;\ ( l9XX) I.:~.I~II.I~I~BII 01 Icptoy~ir t>>~,.  III ld:~t k ~ I ~ i r ~ o t c r o w \  ( l  ) i t c ~ r ~ ~  I > i ( < v ~ l i \ )  l>\ 
~ ~ ~ i c r < ~ ~ . r c ~ ~ ; i ~ ~  ; ~ g ~ l u t i ~ ~ : ~ t i * , n  :IIIII t111~~t.r.sct.111 i ~ ~ ~ ~ i l ~ ( ~ ~ l y  t c ' t i ~ l ~ .  fin8 ~'~OC~AIII. Aiv,c, z\,rr!~., 1131 103. 

~IIIIPI, lI.F,,, C';IIII~\IC, l<.<',, tlr l;\ l IIIII~~I, ;\., I~~:IIIII~;III. l<,lc., Sl~r;~krr.'l;lI.,l~~l~~~st~~~, C'., I<,ICV~,I, \\ '.l. 
(IqOO), I < I I c ~ ~ ~ I I ~ I ~ I I I ; I I , I ~ ~ ; I  i l l  t11rt.t. I,I;I~I< I I I~ I I~CCI~I~S ( l l i ~ ~ ~ ~ ~ ~ ~ ~  /~;,oi~ri~). ~ Z I , > ~ ~ ~ I ~ I ~ & Y I , ,  21, 102- IOt/. 

h l i l l c ~ ,  l I .K, ,  ~ICCIIII~,, ll.C'., ~'X>II~I;III~~II~~\~.II. (~;.hI,. I~~ICI~V~, \~ \~ , j .  ( I 'M9).  !\ c l i~~ iL . ;~ l  IIO~C: +~II tll*. tr:t-t-~1. 
I;II :1ll,ltorn\ t l ~ c  I?I,I~ l; III~II~~~.I,-\ ( ~ ) I < P O I  /~r,o,~rrq) f i v c l i r l i l ~  J ,&) 7 ,1~h , I r~~ l . >  20, ER-2.30. 

h l i t r , ~ ,  S C .  ( I ' J X ~ ) . ' I ' I I ~ ~  III,III;I~C,IIII.III 1 6 1  ;III~III:~~L. 1 1 1  IIIC, <';IIL.II~I,I Zo t~ l c~g i c :~ l  ( ;;I~c~~II,;  (;I rv1>1~1t c11 ICI:IIIII< 
III ;I l ~ l ~ t - l ;  IIIIII~~.C~II<) JJ~O~I~LI~ Xht. l l ~ \ t .  SLI~., l.!., 25.1~272 

h l on t .~ l i .  I<.!, till p~cc<.  l?'?.?). I'atlloltlgic ;II I ' rnt l i i lg~ ill c:lpti\'c r l~ i r~nccr t~ses.  I'rl~l!..Rhir~~~ceroiSjo~~ 
(.W). S;ln I ) i cg<~,  C'aliforrlia, i fs;\: Zo41lrlgizal Socit? of Sal1 [ l iego. 

A l t ~ ~ ~ k l i r r i e c .  S C.. l ) . ~ c .  11 I< . ;\~II:I. I3.hl.. & h l t ~ l ~ m t n .  X1.L (1083). .l caw  of ra1 . i~~ in a rnpt ivc r h i n ~ l ~  
t*r(,< ( I~ I I~ I I~~~.~* I I~Y UIII~O~II~S). !gel, ~~I!II~~L~~~~C&I~I~.&IJII~I&;III~ 111t$ Di>., 5 ,  32. 

~IIIIIV~II. l,, [ i n  \,I<,\\, 1'102). l ' a t I i , t l t ~g~~~ ,~ l  t i nd i t ~g<  i n  ~II;II :IIIII \I<III 11Iccr\ in l ) l .~~k  III~III>CC~,I~~~. I ' r o ~ ~ ~ I n t ,  
I ~ I I ~ I I I ~ ~ ~ ~ ~ ~ C ~ I I I ! . ,  S,III l )ivk!~j, i ' ; ~ l i l o r ~ ~ i : ~ ,  [ IS!\, Y,~~olo[;ic;~l S,,, i r t y  +,I'S;ln l ) ivp>. 

Nct~~vvI .  J.. &k I',IVIIIII.I. AI.!\. ( I ' )~l()) .  C'I~III\ C~I;II IW~\ p ~ r t r f , i ~ l ~ < ' \ t i ~ l : ~ ~ ~ s  ~Ic,. ;IIIIIII;IIIX a r ;~c~ t f : ~ ! : ~ . \  CII ~ :~ l , t i v i t c  
(C;.I\I~~,~I,I~<~III.I~ I~II.~::II I , o ( l i t ' \  i11 I :I~>I~vI. \ \ r i l L l  ;IIIIIII;I~< \;III,I :I(I.~IIIIII~:II~,\II i l l  1\11. (I.I.IIIII ($I.:I 111;11.1< r l l i  
I~I,~,.Io,). [<CV. I ' , ~ t l ~ ~ r l ~ g i ~ . ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ c ~ ~ I ' l  I ygk~~~ . ;C . l l e r i ~&  -10. -11-15 

0 t t . I . l :  , Alr I><+II.II(I. S.E , Rnb i l~<on.  l"l'.. & \\'rigIlt. l:.\\! (1'242). l llcerativc c t c ~ ~ ~ ~ : ~ t i t i s  ill a bI;14.k r l l i -  
110t C I < ~ \  ([)t,t.,,,s ~;cJ~III~\. I ' ~ X L P I ~ K ~ \ I I I ,  /LS>IU.. ZOI>L\~~~:, 0 8 ~ 7 1 .  

I'.~~li.l. I).I-.. S: hl i l lvr .  II 1,:. ( i l l  IIIV*. 1'1'12). I<I\ rl1141t \ t l .  III<.~.I/~~I~\III :IIILI \ ~ ~ \ ~ . v \ ~ t ~ I ~ i l i t y  III ox ic l :~~ l t -  
\~lv\.;rt l h c ~ ~ ~ r + l ~ \ i s  III t11,. I ! l ;~ rk  III~II~,~.~.I~P: ( I )h . , * rn r  /ti,.or~rir): 1111 r rpi l :~~t,  ( ;~l~str :~r. t ) ,  l')').? I'IOII:. .AII), 1\.5~11<, 
& l1  \:etz. 

I'ar;lr, !\. (1'1891. Sl,i~c~t.hc~ernia ill a hl;lclc rhi~rt~t.vt.,,< 1vitl1 I i e ~ ~ r ~ ~ l y t i c  :~t~emi; l .  t'ers. t.nmlll. C'h;~l,ultepec 
P~I Ic  Zd~ci, A l c ~ i c t ~  <'IF. h1c~it.o. 

l ' e c ~ ~ \ c > ~ ~ .  l l.. (;il)l,\, C , \\'ricl1f. / \ . l .  ( lT,7).  Stlrgit.:~I ~ r e ; ~ t ~ ~ l r n t  t ~ f  ;I c a ~  ~ ~ l ' r c c t ; ~ l  l ~ r o l ; ~ l i ~ c  ill ;I y1 iu11~  
t \ f r i i . ;~n r l ~ i ~ ~ ( ~ c c r c ~ ~  ( l l i t i . r . ~ \  Pi'.a~~ri+\. f i t ,  Rec.,.8Q. 519 

l'o.lti\il.! , L,IW, l,', & \',III.II~, 1 (lc)S0) 'I.it11c ( I r~l~encl t~nt inf111cncc (~I.~I>III~ ~CC~.IIIII~ ;I~?II~\ 1111 l>:l\ic 
\I;II~III~~~II~,~~,II.,I~ V;II\IC< i t 1  KII~IIIIS ,11ti13 :III<I ~ ~ t ~ r i ~ ~ s r ~ ~ l ; ~ ~ ~ y ~ l i i l s .  ('I.IIII~~ l \ i o ~ ~ l ~ . ~ ~ ~ ~ , l ~ l ~ y ; ~ i ~ ~ l , ~  Us/\, ,305 {OR. 

R:IIII~I~, la:.t'.. & X,I~IIU~C~~II, Z.7.. (19') 3). III~C<.~I~~I< ~ l i ~ ~ ~ ; ~ s c ~  ot t l ~ c  ~ I~ ino<-croq ,III~ 1;11>ir. 111 l:o\vIcr, h l . I< ,  
(El l . )  i \n& i ld&r~~;~ l~~~. ! ic ias  (1'11. 458--!60). I ' l l i l ndc l l~ l~ in :  \VI\  Sau~lclcrs C'II. 

SC:II, [I.S., 1\:~rt[i11, R., hI:lt111:r, l.., tk :ray, C.'.\'\?. ( l ! l i6 ) .  I%;\\CI~III, I;IIW~;II~~I!. CI;I~:I 61r t11(- t v l~ i tc  r l l i~~r)~x,r tas 
(G.tnr~!hrrirrttr rrmum). J. Zoo 1\11. hIc(I.. 7. 11-16. 

I'.ll;:~gi, S., I<OII~,~. h1 , N,K!J. S , & l I i r tvn.~~),  'l' ( I ' h l ) .  ' l i ~ l ~ r ~ ~ ~ ~ ~ l ~ ~ ~ i ~  i n  a III~III~<~~IIV~. l%\tIl, 1J11iv. 05ak,~ ,  
plct&, 125- 1.N) 

\ \ ' i l l iatnc~~rl .  \\'.Xl.,'l'ilclcrn, I:.., cSi (;ctty l<.I<. (197;1. Enteric i ~ ~ l c c t i o r ~ .  occurril lg during 211 R-vex ')IT- 
r ~ t l  a t  t l ~ c  ('hic:~go Zo~+ log i ca l  I':~rk. U ~ ~ l o k f i e l t l  (Sa l~~~onc l l os i s  i n  n ~IIII I~~ ~rllinclccr(is). uijJr.I!i<rk..I, 
87-88. m 
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p, [;II/., , I  I i.,tlt I . O ~ I , I ~ , ~ I I O  I /il ',rl i 1 . I ,I /,I:,<,. t:t/:>//*t.~ f . 1  ip., I, I,! /'/11t111 8 ! . i / / 1  I: 

1, \ l  ' I \  r f  ' r  ' ,  , 111 i f  I 1 . t / " ,  , 11111i t . i l ,~~It ,  '/ 7 j r , l l  I I ~ ~ ~ . ~ ~ ~ I ~ ~ I /  , I  7.# t i / ,<~ '  111 / < ' ~ r . ~ / i ~ ~ , ~  
\ t t ,  y l c  !!*ll? t 11 \ I  ~ i ~ / r ~ ~ ~ / / \ ~  ,I/t t ,  It I ~ I  /?I ,I I i (i,:' <~,/ , ,c. / i i , , .  / ~ ~ ' I ~ I ' I Y I  10 / ~ t i . ~ ~ ~ / ~ * t ~ / ; ~ i ~ ~ ~ ~ ~ ~ ~ ~ ; ~ . ~ ~ ~ ~ ~ ,  

( 1 ,  , , / I , ' / ,  /17,l\' ,111 //I, 1, / , I \ \ / / / ,  t i r~ / ,~r / ,  111, , , ;!I \ ~ I I ~ I ~ ~  \p('( I ( , ,  111 ,/ i( ' /171 . 1, . /i7/ t { ~ I I . / I ,  ;I/,II./\' 

I i I 1 , i t + \  I,  1, i , i  ! / ( 1  ,111, I I \ /  I 'I// '/~ i~./., / ~ \ * ~ / T I I / ~ ~ \ ,  I / \  i ~ ~ i ~ l l  ( I \  ~ ~ ; ~ I I ~ ~ ~ ~ ~ ~ I  , / ~ i ( f  i,i/ ~ 

I I / f / / t ~ l ~ r  t ( 1  1 r I I 11 '  I(/! 1 '111 t ~ / l ~ t i j / . t l  /; I ' I ~ ~ I ~ / I / I I ~ I / I I < ~  1/1ii1/'\ /it ,r/P 
/ I ,  ,I!\ l / / , ( /  ' l t ~  / ~ / l l l  , I  " ( ' t i  { ' I '  /1,7t1,/ I <  ~ I I  I ~ I ( ~  

Nrr I R I  I I O N  11 111 Q I ~ I R I  ~ I E N  I S 

1 )llc 10 ~ ~ ~ ~ ~ ~ l , ~ ~ j t i ~ ~  i l l  c1iKcsti\ C 11 , ru t  11101 l > h o l ~ ~ g \ ,  tile c lo~i ics t i~  horse l>roh;rbl\, represc11ts tire 
Ocsl n t ~ t l  I I I O I I . I ~  1 1 1 o e I c . I  1 0 1  ; I I I  I ~ I I I I O ~ I . I O S  ,OC(  1c.s. I lritil t i~ r~ l le l .  i ~ i t ; ~ r ~ r ~ ; ~ t i o ~ ~  is ol>t;~i~rccl, cliets 
~ l ~ o ~ ~ l d  I I ~  ~lll~l.itc(I I I S I I , ~  c111 I (  11t N , I I I ~ I I . I ~  I i c  W : I I C ~ I  ( ' o l ~ ~ ~ c i l  (NIIC') (10XO) ~( .co~rir i )c~r-  

cl.ltll,ns f o r  110lics 01 iou. siologic . I [  st.1KC.s. hl i~r i l~lur i l  ~~utr- ient  reilrlircl~lc~~ts ;rrc list- 
cc1 I l l  ' l ~ , l l l l ~  ' l 

( ; O ~ I ~ I  ( I ~ ~ , ~ l ~ t \  tor.~&cs . ; l l ~ i ~ l t l  ~ I I I I I ~ I ~  ~ I I I T I . I I \  rirltriellt~ 101 ;l11 I ~ e ~ l ~ i \ , o ~ - r . ; ,  \\,it11 con(.cI1tr;lte 

feerl\ ~ I < I . J  to Ir.ll 111ic ellc,lg\. I I I I I ~ C I I I ,  millcl ,rls 01 vit;rmili nccds. 1 1:1\. s tora~c.  is l ~ : ~ ~ i c ~ ~ l ; w l \ ~  

i~ i l~) (~r t , l i l t  I O I  c1ist11 I I I ~  1~1-0,1cr (llct,lr\ I I I I I I . I E C I I I C I I I .  hlold,. o r  clust, I I : I ?  111:ry C ~ I I I S C  c.oiic 

, I l l i i  Ijea\ci. I ~ r n o u n t s  of Foor-cl~r .~l~t \  h.1~. sIio~1lc1 11ot I I ~  I&cl to  r-hi~~oq, ;I.; it nia! I>c 

Y O  l ~ ~ ~ ~ , ~ l \  d~~cs tc ,c l  t l i ~ t  I I I I ~ I C  tiorl . ! r ~ c \ ; c ~ ~  colii IT ' I I I  result. \'er\. l ~ i g t ~ - c ~ ~ r ~ ~ l ~ t ~ ~  1egt1111c o r  s111:111- 

~ , I - , I I I I  Ill\ I I I I I  rc,~(lil\  cIic(,qtccl t I r , ~ t  \ V I I C I I  l i c l  \\*it11 C ~ ) I I C C I I ~ ~ : I I ~ S ,  loose fc.i.cs 01- c.olic 

III,I\  I C S I I I ~  l 11gl1 c 1 1 1 , 1 1 1 t \  lt,g11111c, I I . I \ S  ot I C I I  I I C ~ I  ssit;rtc I I I ~ X I I I ~  ~vitll  grxss II.I\.s. 

1 1 , 1 1 ~ ~ ~ ~ 1 ,  , J X I I I ;  I I I ~ I I I I  \ljc,cics (glc I ~ ( , I  O I I C  I I O I . I I ( * ~ !  ; I I I ( ~  \ ~ l ~ i t ( s l  s l io~~l ( l  \)c. [ [*c l  11igI1 c111; l I i  

l \  ,,%,S \1,r\,s3 \ V \ I I \ ~  \> i !~ \~sr , \g  sl\cc~cs ( I > \ , I I  1, , \ i 1 ( 1  S ~ I I I I ; I ~ I . , I I I )  \lit>1111\ \>c t i~ l  111ixcc1 g1;rss: 

I t v , l l l l ~ (  ]l.\\ , ,111(1 01 , I  I I I I S ~ I I I C  ( I (  Ic.: 11111c 11.1\ 111~1 less cligcstil)lc I)r-o\\'se. I In! ;~ritl 1;-csl~ n..~tct 

~ l l o l ~ l ~ l  I>e .I\ 111.1l>lc rirl' /rbi/t,~l,: tllc colltcntr .1tr I lo r~ ion  of' the r;ltion slloulcl hc give11 ill :I[ 

\ e , ~ s t  <ccdi~~g< cI,~il\ 101 l ) e i ~ c ~ -  t ~ t i l i z , ~ t i ( ~ ~ ~ .  F\'I~erl l>r;~ctic;~l. ;I s111:1ll <cccIi~~g ot.I~;t\ s l ~ o r ~ l c ~  
I N  V I I C  1111r,qcc1 1o1 t o  , I L I I  ( O I I ~ C I I ~ I  ~ t (  tc.c,(1111g. 

I l l  L ; I ~ I ~ I I ( . <  01 1111.11\(. ~ I I ~ C C I I O I I  11rcI II:\SS.IK(. i l l  yoo I re~~l i iv~~~.cs ,  IG)oqe ( I e ) X L )  I I I ~ : I S I I I . C ~ ~  ~ I I . ! '  
I I I : I I ~ C ,  1111,1l~cs ot , ~ ~ ~ ~ i ~ o x i ~ ~ r . ~ t e l ~  l ( J t ~  of I>ocl\ ~ i ~ , t i s  \ ~ I I ~ I I  j;~.c;~t(.r o ~ r c - l r o r ~ ~ ~ ~ c l  (II=,;),  ~ v l ~ i t c  

(n-51  o r  I>l.~ck ( n - i l  rl111i81\ \ \ ( , c  IcJ ~ I J . ; ,  ha),. ; I I I ~  sliglltl!- Irixhcr- Ie\.els (1.2 10 I .hOi~ 01' 
I11.1k.) \\llcn fctf .1lfalf',l 11.11 1)ict. \r-elc 4 i"0 (l>lac.k r l~ inos  eating grass) to h7"6 (\vl~itc 

l J l l l l o ~  ~.111111: .11(,111,1) C I I ~ C S I I I > I C .  rlltls. , I  ~ I I I ~ I C I I I I V  1;)1. as tktl c1ic.t qu;rnrit!. \\~oultl I>e ;rl>pros- 

Inl.ltcl\ 1.511n ol l>c~tl! rrr.~ss. t-01 gr-,lzlrlg sflccies, 110 1110rc tl1:111 a t h i ~ r l  of total calorie. shoulcl 
hc ( ~ b t . ~ ~ n c c I  from tllc cc~nrcntrltc 1>ortio11 (I lorkc  feed. o r  higl~-fil>er I I I I ~ ~ I ~ ; I ( ~ .  l?ellcts). L;~rger 

I,cllcts (, 1 0 c111 cli  rrnctcr) \vo~. l .  \vt.II \vi~lr g1 ; M I I I X  \17ec.ic.s. tvl~ilc~ sni:~ller pellrts c m  I>c rc\;~ti- 

il\ I I ~ , I I I I ~ ~ I I ~ , I I ( . ( ~  l>\ O I ~ \ \ ~ I I I ~  S O ( . C I V \  

P 7.: ' 1 .  

I . . .  . ,(;rcn~li!ig, ' , .  RI:~turc/ . I ' rcgnari  t /  
; l  l , 

'Maintctli~ticc I ,actstitlg 

Nu trictlt 
. . l " , . -  , ! . ,  < I , , ,  

,. . /  

Dig. Ill~ergy (i\ilcnl/kg) 2;45;1 2.90 .2.0 ' C 2.25 - 2.60 



s ~ l l ~ 1 ~ l . l ; ~ l  F.KTS 

l )ir1;11.\. S I I ~ > ~ > ~ C I ~ I C I I ~ ~  S I I O I I I ~ I  llc I I I~ I ICC.C~S; I~ \ ,  ill I > I ~ I I I > ~ I ~ I \ ~  1i)r111111;11c~l ri1ti1111s. 

.i\ l)~>ssil>lc \.itarnin- I: (\clicicr~cy \I;IS been sugges~cci but not confirmccl in zoo 

I , ~ I ~ I I I , ~ ;  c - ~ ~ r r c n t  ~ . c c o ~ ~ r ~ r ~ c ~ ~ c l ; ~ ~ i o ~ ~ s  11;1scd (111 11;11111~:11 I I~o\ \~sc  ~01111>1)~iliOll SIIS-  

~ - S I  I ~ I ; I ~  cli(:(s S I I O I I I ~ ~  C Y ) I I I ; I ~ I ~  150  10 200 1 ~ ~ I : I I I I ~ I I  la;/lig clr), I I I ; I I ~ ~ * I . .  S : I~ I  
I)lt>c.li~ and \\'ater slioulcl I)c nvailahle at all timc.s. I l 'gro\v~~ i l - I  ; l11 i ~ r c : ~  I W O I ~ C  

t o  soil sclcnium (Sr) ~lc t ic ic~~cy ,  forage. shoultl \>c. testrd rcmtinely 6)) .  tlcic~-- 

I I I ~ I I : I ~ ~ ~ I I  I I ~ S C  C O I ~ I ~ I I I  i l l  orcler 10 l>~.oviclc ~ I ; I ~ ; I  ~icc.(lcd l ~ : ~ l : ~ ~ i c i ~ ~ g  1-:1tio11s. 

Crab:lplllc 

Silver R,laplc 
Stigw ~ ; i ~ , l c . \  

I li 
Alder 1 8  

HaclchcrrY B"d 
, B  - 

\iVcep~tig I:lg a # / ~ T I  l r c  / ~ L l , l l z t ~ l i t ~ ~ l  

Forsythra @ I ~ T  ,l,/, .., .p 

Kentucky C:ofScc %cc Ejnb/,,) btt!;,i ~ / . o r ~ ~ r  

HI~JISC~IS ' H i b i ~ t / ~ \  t o i l /  

M ~ l ~ ~ t c  Rlul lsrry  ' A ~ O I ~ ~ ~ I / ~ I  

Golden 13ariiboo Ph~~l/o~~(zclq 1 12 /11  c 1 z  

\!'l~~te l'opl;~r Poptllits ;/h ;sf 

Black I ocust Rohr n rtl psetrdoncl I f i 

&> 

Sldm rnilk 

Icaro Syrup 



I : ~ i s ~ i ~ r ~ l ; ~  C;I I I  h r  l ~ r r p n ~ - c d  aliencl of' timt. :uld \v:u.rnc.d as ~~rec icd .  \2!:\1er shorlltl Iic htrilctl t o  

tlccse;rsc ~>ossihle corl~. l~ni l~:~t ic ,n t l l~c to ~ ~ a t t l o ~ c n s ,  tlicn rc'fuigcr:rtccl 11cfo1.c I,cillg atlclc.d ~ I I  

the till niul;l. *l'llc Ii)r~nr~l;l sllc~r~lel Ire reli.igcr;~tr~l 311~1 llscil \vitllill 72 11r. 1'1-ior to f b c t l i ~ l ~ ,  tht. 
L)~IIIII[A sI1oi11(I Iw \\*ar.~rled I O  tllc :lrlilil:ll's I)c~dy tcmper:ltuse. Calf r~ipplrs tvosk \veil \vitll 
I ; l~-~t .  s l ~ e t . i c ~ .  13ortles S I I I ~ L I I ~ I  I>P  Ii(~iled 1wIi)re I I ~ C .  I )ilute(l l11e:1c.li In:r!- he I I S C ~  :IS ;I clisillfec- 
1.11,t~ I ; O S I I I \ I ~ ; I  1 ~ 1 ' 1  o v c ~  ~ ' ~ < ) I I I  V,,ICII ICctI s I I o ~ I I ( I  \)c c\isc;~r~Iccl. 

ITor~~luln Solids I'rotci 11 1% t Sugar 

Rliino milk 8.8' 1.4 0.2 6.6 

Colostrx Pro tcin l'txhnology, 11nc. 
A4itlacapolis, RiIN 95403 
1-800-645-3839 

Re~~lcnisl i  Fertnenta Ariirnal f-lealth CO. 
Distributor 
Kansas City, R I O  64153 

Fcr-in-sol Mcad jolu~son Nutrition;~ls 
lJoly-vi-sol with Iron 13ristol-h/lcycr Co. 

Evar~svil le, IN 4772 1 

Lactitid I,actaid, Inc. 
PO. Box 111 
I'lc:~santville, NJ 08232 
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\!, . I , ,  _. .. , 1 1  C I l l '  : S ; .  



1:vn11 H l r ~ t r ~ c ~ ~  VP11 

D 1 , 1 l L , / .  , 1 l 1 7 f l  l , ,  ,/'ill01 />Ill l A I , ,  11 \ , / / l ; l ~ l ~ , ~  f:, /;lllifl,,, ?.l.ll~,llf/? l l l l l / ~ l ~ l ~  

/ / I / / \  /W I / \ '  11111il I \ / L ~ C , / ~  O I I / / V / I I  I /  ,'tt//l * / / I ~ I / \  o / / I ~  I I  it^^ it^^ \ / I I . I  / , ' V .  ' / ? ~ / t  I I ! I I / /~ /~~ /  p l ~ i , / t / i ' >  1111 

l , 1 , 1 l i  , , , 1- f p/,  1 7 c  L , / y l  ,l i t / !  / F l  l f l// o/ ;:///!l f, <,111,q , ll/fl:-I~ l? / / l l l c / ,~ l~~~: l~? l f  f , /  

1 ' I / ' ,  T: ,-(,l \p1 , ,, , / K i  /" / /c  , fi/t//111~ q /  o/tp\ /~h;//~/t','1~0\ ~ I , T I ~ , I I . ~ / ~  fopif.\ 1171(/1,1. /I!v 
? , l ,  .;, I , V /  t r ,  ,!//h, I C / , I (  ,111, / / , , I  l , , ' (  L?,{ /F, [ '~7~ '16 / ,  (// /I{ . T ~ ~ ~ / ~ . I ~ / , / / ~ ~ ~ T  1 ~ 1 1 / ~ ~ / ~ ~ 1 t / ~ 1 f / f ; t l  />/9/ft 

; / / l  ' 0  / , ' .  11 , l  ~//1'/~11l~I \ f l f  , , l / l ,Ji , , ,  ! / l ,  ?l/ 1 - l ~ ~ ~ ~ ~ 7 1 ~ 1 ~ 1  p~~ir>!~;f ;~~t .  

IINIPIRI, I# ISA1;I'II 

N r r ~  II I  I I O N  

I ) I I C I I  , 1 1 1 0  I I I ( ~ I I ( , (  I c \  I ( I ( . I I ~ ( .  1 0  c l . 1 1 ~  S I I K ~ ~ . . I S  I I ~ S S I I I I ~  ~ I ~ I / ) : I ~ ; I I I ( . I ~ s  i l l  ~li('t;~l.y lilts ( I ) : ~ I . I ~ (  I I ~ ; I I -  

I\ e-.cntl;~l f .~th .I( I&). solul>le .l114 il~.,>lrll>l(~ .~rllc~h\.tlrates, rnir~cl.:~ls ;tnd \.it;uni~l, a< I I I I ~ C I -  

1 \ 1 1 1 ~  c ,111sc. 1111 111,1ri\ 0 1  t11c I ~ c . . I I I I I  I , I O I > I C I I I S  idc~lt i l i r~l  in c.;ll>tivc. rhi~los. A~l ( l i t i~ )~ l ;~ l ly ,  :I dil' 
I C I C ' I I I  S I , C . L ~ I I I I I ~  0 1  I I ~ I I I I I I I , I I . I ~  l ~ ~ ~ ) l r l c ~ l ~ s  . ~ I C  l t c ~ ( c ~ \ ~ t l  11, o t i u r  i l l  Ircc* 1.:111girlg ~llillo\.  ; I  sit 

11 ltioll tli.lt \\.ill \ $ c  c ~ ~ ~ ~ ~ ~ i o t ~ l l d c d  1s nlolc i~~tllviclr~:~ls ; I I ~  m;lint:li~~rd ill sallutu;u.ics 01. illtell 

\l\C ~ > l o t ~ ~ t l ~ > r l  z011e- (1 I'Z\) 
It1 51 \I<C 11 Olllt c l l \  l S: 

I ) C \ (  loll o1111111.1l  ~ I I C ~ S  l r l t  111111os ~ 1 1 c l c . 1  I I I ~ ~ I I S ~ \ . ( .  I I I : I I I ; I ~ C I I I ~ I I ~  111ro11gl1 1111. 

.l11 11\'1. 1 1 1 :  

cllets c u ~ r c n t l \  rlsctl In i . ~ l > t l \ (  t,lcili~ics, 

f.ltl\  clcl cl ' o l l l~~c~~l l ro l l .  

c.~1l~oll\Clr.l~c Llll111 I l t  01 l l < ~ t l l l  #l1 l ~ r , ) \ \ ~ ~ ; c ,  

- t~ , I (  c I T I I I I C ~ , I I  .. 
~ . t ~ c , t t ~ n c , ~ d a  . ~ n d  o t l ~ e s  ,~l~l ioxlcl .~nts ,  ancl 
.l1111110 .l< l ( [<  

I )(\(.Io1i I I ~ I I I I ~ I O I I . I ~  ~ I . I I I ( ! . I I ( ~ S  101 t ~ ( , (  1,111gil1g l~rcq>lrl;l~iolls I I I I ( \ ( . I .  i ~ ~ t ( . ~ ~ s i \ ' r  

l l ~ , l l l , l ~ ~  llltlll [l c , S lllk l l l , l l  l <  , < ) l  II'Zs) tl11011~l1 . l l l ; l l ~ \ ~ ~ \ .  

S I I ~ I  s a  

\ ' , ~ I I O , I S  I I I I ~ S I O I ~ ) ~ I C . I I  , I I I C I  l ~ s ~ ~ c l ~ ~ ~ l o ~ ~ c  , I \  S L I ( . S S ~ I I S  ,ISC l~r l ic \ , (~(l  I I I  I > c  1111(Irsl\,i11g ~,;IIIS;II l;~c[ors 

101. m.mj tl~sc~tsc s ~ - ~ l t l ~ i r m c  s In rllriio~ Itit r ~ t ~ f \  111g t11oqe \tl-c~:ors allcl their effc.c.tc 111:1! llcIli 

c lc t~c ,~cc  01 c l i l ~ l i n ~ t c  tllcnl. tIic~t.li\. I i c l l i i ~ ~ ~  p~c,\,cnt solnr disc:~scs. 
It1 S1 \It( I 1  OII~I t l l\ l S: 

- l )c\(~loli I I O I I  ill\ ,tsi\(. I I I C  1111x1s 0 1  , ISSCS<I I I ) :  SII.C<S lc\~~,lq; 

. l )c\(.lolt I > , I S C ~ I I I C  I I I I O I  11i~1t I C ) I I  ,111cl ~ ( l i  11tili(,;ttio11 of SI ICSSOIS ;  

- I( le l~t~f\  cli~onlc ,tie .< .is .I 1.1ito1 in rliirlo morl~iclitics ant\ rno~-t:llitir.; 

I ) r \ , c l~ ,~> lic1i.11~11~1 . ~ l  I l lc~a~ulcs ol s t ~ e s s  .~rlcl itlentit). soci:ll ; I I I ( I  hel~; lvio~;~l  strrssors. 

C ' ~ A I I * \ K A I  11 F, C F I  I f i l ~  I 11io1 I S A I  

l'Tc\r,lt~. s ~ ~ ~ c l i c s  l i . ~ t c  es t ,~l~l is l~ccl  ,l I I L I I I ~ ~ I ~ I  01 L I I I ~ ( ~ I I C  l > i o c l ~ r ~ r ~ i c ~ ; ~ l ,  e ~ r z v ~ ~ ~ o I o ~ i u : ~ l  : I I I ( I  
Ilem.ltc~lo;~c.ll ( I I . I ~ . I L  ttr-i,r~cs 0 1  rllltiocero~ red I>lootl cells, vet it rcrli:~ill< ~tnclcar  \\,hcthcr 

tllcs( ( I I , I I  I (  I C I I  11's , I I ISC 1111 OI ,111 01 t 11~ .  ~ I ) S C I  \et1 ( l iso~~(lrrs  ill t l~c~sc >l~c(.ics. l~t11~111cr. i t  is 

- m I !  l , ,  . . 

. . 
N u r i ~  ~haractel-izaiion hl:itd'i.bnl$atibility Definitidn of subspecies 

of tlie t'e'mdc , c o i ~ r t u h ~ ~  and : distinctions ancl 
icptciduutivc cyck agkicssion' cnt~r;crvntic~n urlits 

Stress Characterization Bchavio~~d Gehetic anci demographic 
of' mdlc ~cpro- indicators of' In:itl:lgemetit of 
ductivc activity cstrus and polrulatiot~s 

parturi t ion 

Compafiltivc Hcprocluctivc Social Iwllavior 

cell 1):lthology and group 
n~~et:tbolis~n structure 

Spccific tlisease 1)cvclopmclit of Ncol~a~il l  
stutlies iissistctl dcvclop~ne~lt :~nd 

reprorluctive wcnning 
techniques 

Sanlplc ancl data Beh:~t.c)rial meitsurcs 
,~cquisition a r ~ d  of stress 
storage 



clisc~:~scs; 
Idcntifi  potcnti:~l tllcl-apirs to lnotlil? t l ~ c  ellLcts ol'thcsc ccllu1;lr processes. 

~ - 

'I'llc t . ; ~~ [ i \ . c -  ~ ~ l o ~ > ~ ~ l ; ~ t i o ~ l s  0 1 '  sc\rcl.:~l rl~i~ioc.eros sl)ecic.s II ; I \ ,C  1)cc11 lilnitccl hy clisc:~sc. 1'1-cvious 
rcscnrcl~ h ;~c  liclpcd cl;irif\. the ~~athologicnl  processvs involvctl in some of' these tlisei~srs. 

Sna.1 I>I , I :  ..\NI, [),\.I.,\ ~ \ C Q I I I S I T I O N  /\NI) S . I . O ~ , \ C E  
S , I I I I ~ I ~  ; I I I ~  d;lt,l ;~ccl~~isition, storage nncl d i s t r ih~ t ion  :Ire critic:ll to [lie success ol'rllillocer- 
(is rcsc;~rch I>rojirnllls. 12tlctli1;ttc sn~~ll i lcs  tio111 c .al l t i \~ :~n im;~ls  i~rc  t.rilic;ll lo r ~ ~ ~ d r r s l i ~ n c l i ~ ~ ~  
~ I ~ S C ; I W  ~ o ~ ~ c l i t i o ~ l s  i l l  cillltivit!.. I-icltl si~lnples 11;lvc illherent value h r  com17nmtive purposcc 
\\.it11 tllc i;tllti\.c I ' o l ' ~ ~ l ; ~ t i ~ ~ i .  

I ~ l ~ ~ l ~ ~ \ l ~ t ~ l l  o l l ~ l < c ~ ~ l ~ 1 v l : ~ :  
l ~ ~ ~ t , ~ l ~ l i s l ~  1.v~io11.11 " t l i s t r i l > ~ ~ t i o ~ ~  l > o i ~ ~ t s "  li)r l~ ro t~c<s i~ ig  i111t1 r c c ~ i s t r i ~ ~ ~ ~ ~ i ~ ~ g  S ; I I I I I ~ ~ ~ * < ;  
l ) t~vc lo l~  lil;~~ilcct ti t-r~~iit  s l i)~. I I I I ) \ * ~ ~ I I ~ ~ I ~ I  I ) l .  s;11111)lt-s; 

.I.;st:~l~lish cnh;rl~cecl centrali7cd storage tl~cilitics t o  ~rl;ll;c s;1111p1cs acccssil)lc 
1 0  nll intercstecl parries: 
I)cvt~loli ;I cr~ltl.;~lizc.tl d ; ~ r : ~ t ~ ; ~ s c  i l l  cor!jullctio~~ \\fit11 :l11 epitlrrniologist f i r  

K c ~ i c ~ - ; ~ t i o ~ ~  ;111tl I I I ; I ~ I ~ ~ ~ I I ; I I I ~ ~  ol.l>;~sic ; I I I ~ I  slicci:~lizccl ~ I ; I I ; I  ~ ) I I  i ~ ~ c l i v i t I ~ ~ ; ~ l  r l~ i~ los .  

; \ I ~ I I O I I ~ I I  111c1.c 113s l7ee1i 11111cll intrrest : ~ n d  collsiclerahle acti\,it\. in rcllrocluctivc rescnrcl~ on 
rhinos. rcsr~lts Il;~\-c Iwcn dcsultor\. ; ~ t  hcqt. -1'lle h;isic rcl~~.oclr~ctivc l~iolop\,  ~~ . 11;~s vet to \>c ;ltlr- 
c\r~atc~\! cl~nractcrizctl in ;uny of t l ~ c  SI)L'C~CS. I);~rt of tlle clilticult). 11;~s inr,c>l\rccl ch;~llcngcs 
i1111cl.cnt i l l  rhinos tllc111se1v~s: larg? size, reprodnrti~-e tlxct cc>nfiguration ; ~ n d  ~~ccul i :~r i t ics  of 
Iior11io11;11 ~ i ~ e t ; ~ l > o l i s ~ ~ i .  /\clclitio~~:~lly, tl)car~ I I ; I S  I J ~ \ C I I  ~ I I I  i ~ l s ~ ~ l i i c i c ~ ~ t  111111ilie~r 01' 1~1ii11os ;lr,;~il- 
;tljlc thr rcsc;~rch. I.'i~i:~lly, tllcrc Ilns !lot I>ccn ;I systr~u:~t ic  ; I I I ~ I  c.oc~rdir~ntccl Ilrogrnnl of' 

research. 



l..l:bl,\l l ,  l t l ~ l ~ l t o l ~ l l c ~ l ~ l v l ~  l3lol.o(;s 

It1 Sl~,\Iti.l l o l l ~ l ~ . ~ ~ ~ l ~ l ~ l ~ s :  

I ) c \ ~ c l o l ~  ~nctllocls of t l c tc rmi~~ing  ~ . c ~ ~ o i l u c . t i v c  s t ; ~ ~ u s  o( ii~cliviclr~,~ls; 

l ) ( . t c r ~ l ~ i ~ ~ e  I I I I ~ I I I : ~ ~  v e ~ s t ~ q  :1Ij1ior111;11 r i ~ l > ~ - ( ~ c l ~ ~ i ~ t i v c  c l ~ : ~ ~ ~ ~ ~ c t e r i s t i c s ;  

. 1 )c\~cIoIi I I I ~ I I I O C I S  ol 'c~1111\ c l e ~ c ( . ~ i o ~ i  ;111cl o\.,tl.i;tl~ .~ctit.ity. lllcli~~g t i ~ ~ l c  0 1 '  
t1\.111:itio11 ly: 

L l c v c l o ~ i i ~ ~ ~  111ctt1ok1s ol~I1or111011;tl I I I ~ I I ~ I I > ~ ~ I I ~  t t ~ r o ~ ~ g l i  I . C ~ L I I ; I ~  collcc- 

t i o ~ ~  ;ancl allnl\.sis nt'hlootl, t'cccs ancl itrilie, 

Ilc\~clo11i1lg ~ ~ ~ c * t I l o c l s  ot '~~ltr:lsonic ~ n o n i t o r i ~ r g  oco \ : i t r i :~~~ activity ; ~ r ~ t l  

l l c \ ~ c l o ~ ~ i ~ ~ g  111ct1iocI\ o f ~ l ~ c l i : ~ v i ~ ~ r ; ~ l  ol>scrv:a~io~~; 
. I)(.\*c\IIII I I I ~ I I I O ( I ~  O I ~ ~ I ~ I C ~ I I I ~ I I ~ I I ~  ; I I I C I  I I ~ ~ I I ~ I ~ ~ ~ I I K  ~~IY,I!,II:IIIL\, .  

I ~ I .  r l lcol ) l lL~ l I\.I. l '\l rlol.oc;\ 

ltl:sl~,\ltl~ll 0 1 1 1  Ic~l~lvls :  
l ) ~ ~ C I - I I I ~ I I ~  :I c l c ; ~ ~  ~ I I I ~ I C I - S ~ ; I I I L I ~ I I ~  of I I O ~ I I I ; I I  ,III:I~OII~!. for  111:1leb ;11icI l i ~ ~ l i : l l ~ \  of' 

c:~rh slwcic~s: 
l\\.altl;~rc rlic incidcncc n t  p:~tholc~gical conclitior~s: 

I':vnlu;ltc tllr imp;ict 01' rcpl-oductivc ~~:ltIiologv on ~.cl~r-ocl~lctiol~ and ~ j o l ~ u l n r i o ~ ~  

~ lo \vr l l ;  

1 1 ' t h i c  im~,lc.t i< %iR~lificnnt,  ~r\rnlr~:lte ~~letlie:tl or sr~rgic;rl nictliods to ;utielio~-ntc 

1l1r ~lcy:;ttivc. cfkcts O I I  ~cl>~.otluc.tic~n. 





I < l ~ ~ l ~ ~ \ l C ~ ~ l l  o l l ~ l ~ c ~ l ~ l \ f l ~ :  
D r v e l ~ ~ )  ;I c,le;~~,er ~ ~ ~ ~ t l e r s t : ~ ~ ~ c l i ~ ~ g  o I ~ I ~ ~ o I I : I ~ ; I I  l~( . l~;~\ t ior  ; I I I C I  I I I : I I V ~ I I ; I ~  i ~ ~ t c r ; ~ ~ ~ t i o ~ ~ s ,  
\vl~ich is r~rccss;~r.y h r  the idel~tificntion rc~f'tllc I>er.iods critical I i ~ r  11ie tlevclop 
I I I ~ I I I  O ~ ~ I I O I I I I ; I ~  sotio scs11;11 :111tl 11:1rc11ti11g l>cl~;~vior  :III(! :l11 I I I I ~ I ~ I . < I ; I I I ~ I ~ I I ~  o t . t l~c  
cl'l>cts ol'c;lrl!. \ve;l~lil~g. 

l % l < l  l!\~IOlC~\l. h1 l:,,\SlllCLS O F  ~ ~ l ' l < l : . ~ S  
Stress Ii;~s been implicatecl ns ;in ~~rldc~-l!,i~lg c.;lirs:~l hlctnr tor rnany of'tlle ciisc;~se s!'ilcIror~~rs 
idcntiliecl i r ~  c:ipti\.e ~ , l ~ i ~ ~ c i s  (cspccinll,v bl ;~ck 1.11inos). 

I<F.SI:.AIC~.II ~ I I ~ I ; ( ~ - I . I \ ~ I < S :  
Iclc.r~til\. nntl clvcrc;~sv tllesc srrcssors, tl~crcll!. rvt![rc.it~g I I I C  c ; ~ t ~ s ; ~ l  firetors ol' 
wrrre tlise:lw.; 
I)c~\,eloli rclialllr I>rIi:~\.ic>r;~l rnc:lslll.cs ol ' s t~~ess in c o ~ ~ . j ~ ~ n c t i o n  \\fit11 el7;)l.t~ to 

~ l t ~ \ . c l o ~ ~  111111 -i~~\.:lsivc, ~>h!-sicnl Inc;l.;ilrcs ol'strcss; 
E\.:ll~r;~tc tlrc i ~ ~ ~ l > ; ~ c t  01'  t.:lcilit\~ tlcsign, m:lll;lgcrncllt ~>r:~ct iccs  ; I I I ~  s ~ ~ c i ; ~ l  Il~ctors 
ns lwir~)nr\, st~.c.ssors. 

I ) I : , I ~ I N I . I ' I O N  0 1 :  S I I I \ C I ~ I : ~ ' I I . S  ~ ~ I S ' I ' I N C . ' I ' I ~ N S  / ~ O N S I ~ , I I \ : ~ \ ' ~ I ~ N  1JN11.S 
I)c(illitic~r~ 0 1 '  co~~sc~- \ ' ;~ t io r i  1111its ;1r1tI corlfir~~l;~tiori ot'evoI~tiori:rrily sigllific;~rlt l~rlits I I ; I V ~  
11ce11 i s q ~ c ~  ~ I ~ C X I I - C I I I ~  i ~ ~ i \ > o s t ; ~ ~ ~ c x .  111 t . o ~ l s c r \ . ; ~ t i o ~ ~  i111tI I I I ; I I I ; I K ~ I I I V I I ~  ~ ~ ' I - ~ I ~ I I o s .  f1111icl tllc cri- 
sis Ii~r- r11i11o ~ ~ I ) I I S ~ I ~ \ ~ ; I ~ ~ I I I I ,  ;III ol1ti111;1l clrf:11itio11 o ~ c o r ~ s t ~ r \ ~ ; ~ t i o ~ ~  I I I I ~ I S  II;IS grr i~t  si!;riiIic;~~~cc 
in ttSrnls r , t ' t l ~ ~ ~ i i o ~ ~ . ; ~ l > h i ~ .  vi;~l>ility allcl cconor~lic ft:~sihility. 'I'hesc issues arc I,ecomirrg ]);W- 
ticul:~r-I?, Acute 6)1- the hl ;~ck rhinoc.eros, \c.liich is c.onf'ronting a d c ~ ~ ~ o ~ r a ~ ) l ~ i c  crisis. C;cnetics 
is :I c.ritic;ll tool in tllc clcfilritiol~ lrroccss. I lo\vc\,er, the process must also i r ~ t c ~ ~ a t c  ot\rct. 
;I~C:IS 1.11i11o c i ) ~ ~ s c r . \ ~ ; ~ t i o ~ ~  l)iolog!*, i ~ ~ r l ~ ~ t l i r ~ g  ~ ~ ~ o r ~ ~ l ~ o ~ i ~ r t ~ ~ i t ~ s ,  cc,ology :111cl I~ic1po1itit.s. 

I~l:,sl:;\1<~11 o l ~ ~ l ~ c ~ l ~ l v E :  
1 Izc c . s i< t i~~g  i ~ ~ l ; l r ~ ~ l n t i o ~ ~  or tlcvelol> II( .I \~ information t r )  conlil-m 01- rnotlil\- 
c111 rc111 c l t - l i ~ ~ i t i o ~ ~ s  ou ~ O I I S C ~ ~ \ ~ ; I I  ~ I I I I / I I I ; I I ~ ; I ~ ( ~ I I ~ I ~ I I I  1111its 01. ~ r l~ i r~os .  

( '  ,I..NI., . .. I ~ I C  A N I )  I ) I : ~ ~ I O ( ; I ~ . , \ I * I I I C  h l i ~ ~ ~ \ ( ; ~ : \ t ~ c ~ , ~ ~  (11. I ' O I > ~ I I , ! \ . I . I ~ N S  
/\S I ~ I ~ I I I I ~ . C I - I I S  ~ , o ~ > u l ; ~ t i o ~ ~ s  I>cco~r~c  srl~aller- :111tl I I I O I . ~  fr :~g~nc.r~~ct l ,  t l ~ c  :ll>ilit>, to rrlc.;lstlle ;rncl 
rrlan;kgc them gcncticxll! ant1 dcrltographicnll~ I>ccomes rno1.e cr.itic;lI. !l nnlnber o f  I'l-l\rils 
Ii:~\.c bee11 initintcd \vith n-orltsl~o~>s o n  \.:~rior~s rhino species: h o \ \ ~ v c r .  1'1 1VAs arc ;I rontin- 
\ling 1woc'~sz. 

I<l.:sl<:\ltt~l I ollj l..c.l.l\.I.s: 
Ale;is~~rc gerrctic V ; I I . ~ : I I ~ ~ I I  \ \ , i t l i i ~ ~  ;111tl ~~ct \ \ 'ccrr  l ~ o l i ~ ~ ~ : ~ t i o ~ ~ s  t o  ;~ssist i l l  i ~ ~ t c ~ ~ s i v c  
rn;~n;igc~ncnl; 
I )c\,t.l~>p ;ulcl apply biochcmic;~l rnei1silres of rclatcdncs~/~)edigrec cor~strt~ctioli  
;md cocifirm;~tion; 
:\1)1)1y 1'1 I\!:\ techniclues to the rnar~;lgcrllcnt ol' in s i f ~ r  ~ ) o ~ i u l : ~ t i o ~ ~ s .  





I ~ ~ t ~ . o c l ~ ~ c t i o ~ ~  o l ' ; ~  l:c.111:1lc 11)  :I h'l:llc. 1i)r I{rcrdil~g I'r~l.~)oscs 
I I I I I O ~ ~ I I L ~ I I I ) I I S  sI~oi11cI ~ ~ . C I I I  0111). I I ) I -  I1rcctli11l: 11111-1)oscs ; I I I C I  ivI1c11 tI1e. fi.~~l:llc i~ i l l  c s t ~  11s. (S(.(. 
' I - ; I I ) I c  '1 i l l  tllc I I I ; I I I ; I ~ ~ I ~ I ~ I I ~  .111(l B c l ~ ; ~ \ . i o ~ -  c11;1ptc1- fbr l ~ c l ~ . ~ v i o ~ - s  l~cl~cvccl to l ~ e  ;~ssoci;~tctI 
w i t 1 1  c \ t ~ ~ ~ s . ) ' I ' l ~ e  i ~ ~ t r ( ~ c I ~ ~ c t i o ~ ~  S I I O I I I ~ I  t ;~lic l)l;~ce i l l  I I I C  1;11.gcst ; I ~ C ; I  ;~\ ' ;~i l ;~l) le .  ll.t\\ro ; ~ c i i o i ~ i  
i11g v:11ds ,Ire o l ) c ~ ~ c c l  to t.rc';~tc ;I 1:1rge1. i ~ l t ~ . o , l ~ c . t i o ~ ~  ; ~ r c i ~ .  111c li~111;11v sl10111(1 1 1 ~  1)1:1ccvl i l l  1 1 1 ( b  

vi11c1 sllc is 111c)st l i ~ ~ l ~ i l i : ~ ~ .  \vitl~ ;111cl :~ l l a~ \~*cd  to ; I ~ . C ~ ~ I I I : I I ~ * .  /\iter sllt~ is ; ~ c c l i ~ ~ ~ a t c c l  t o  tllc y;~rcl, 
the rn:~lc sliot~ld \)c introcille~cti tc) Ilcr. If the t ic i l ih  ;~l lc~\ \~s,  prclilllirlnry vis~l;ll ; I I I ~  tactile c011 
r ; ~ c . t  I I I ; IV  ~ I ~ C I . C ~ I S ~  tlle likclillood 01' m.tting sueresq. li i l ~ t c r v e t l t i o ~ ~  is rccluirctl hccnusc ot' 

;~g j :~-c ' s io~~ I)ct\vce~l the rllirlox, t l ~ e  illtrc luction shor~ld cc;~sc ; ~ n d  110t Ijc ; ~ t t c ~ n ~ l t c d  until ;I 

I;lre~ c l . r t c . .  \fllll.ll i ~ ~ c l i \ . i [ l \ ~ ; l l ~  t . I I I I I O ~  l)c v l ' ; ~ ~ . ; ~ t ( ~ c I  i 1 1  tllc o ~ i ~ c l o o r  rnc I O S I I I . ~ ,  tllc f i ~ ~ l : l l c ,  .;110l1I~l 

be, kcl)t 1.1-,1111 e111c.ri11g I I I C  I X I I I I  i l ~ ~ ~ o s s i l  lc: i l l  L I I I  lil;~*lil~oocl, 111c I I I ; I I ~  \v111 li)llo\\,  1 1 ~ 1 -  i~l'.iel~-, 
ncl t l  111c c.h;i~lcc ol'scriot~s il!jury will i ~ l c r c ; ~ ~ ~ : .  I ~ C ~ . ; I I I S ~ -  tllc i t ~ t ~ o c l i ~ c . t i o ~ ~  s110111tl ( I ~ . C I I I .  cIlll.illj!, 

V S I ~ I I S .  ; I I I  ~ I I I ~ ~ ~ ~ I I L . I ~ ~ I I  I I ~ : I \ ,  I T V  rccIt~irrci ;I(  ; I I I \ ,  ti111c o f  t11c c1;1\. o r  11ig11t. (I*;SII-IIS cl11r;lti(11~ is 
~ ~ c l i c ~ ~ ~ c l  to l)c . I ~ ~ ~ ) I ~ ~ ~ X ~ I I I ~ I I ~ ~ ~ ~  .?-l 111, tvitll f j c ;~k  c . o ~ ~ c c l ) t i o ~ ~  c~I1:111c.cs o c x ~ ~ r r i ~ ~ g  { I I I V ~ I I ~  l1o11r5 R 
to 12). l ' l ~ c  ~.I i i~ios  sliot~lcl be \cp;~r;~tcd .~ncl m( )riitorccl l ; ) l lo \v i l~~  I)!-reeling. 

S I I  I I * I * I N ( ;  l ' ~ t o , ~ , o c , o i  
C;c~icri~l i11ior111;1tio11 s ~ ~ ; I I . ~ ~ I I , <  c ~ . ; t t i ~ ~ g  ; I I I C I  S I I ~ I ) ~ I I I ~  rl1i11os 1.. clcs(.~ ilwd i l l  tI11. ~ I ; I I I ; I ~ C I I I C I I I  
; I I I C I  l{cl~;~vior cI1;11)1rr. l<;~st*c! 011 l!\l',l\ t.rxtc. c lc-s i~~i  spec~itic;ltio~is (l.KI.A, lY95), 3 ~ l i i ~ ~ ~ > i ~ ~ ~  
(.1.,11c 1i)1 ;I S I I I I I , I ~ I , I I I  1 l l i 1 1 1 )  s110111c1 1)c ;11)~~1osi1ll;ltcl!. i10 c.111 (122 in.) I I ~ I I I ~  ;111tl 180 c.111 (71 
i 1 1 . 1  11igI1. 1 1 1  g c ~ ~ c ~ ; ~ l ,  t l ~ c  ~ I : I I C  \ l ~ o t ~ l t l  l)c 0. 3 111 ( l  1.1) I(111gcr ; I I I ~ I  \vitlc~- I I I ; I I I  t l ~ c  ; I I I ~ I I I ; I ~  1vIlc11 
i t  i \  l! i 1 1 ~  O I I  it< siclc. -;.y 

I )cs i~11  clclncl~ts 101- ;I h~-cct l i l~g t>cilit\. qlioul~l inclutlc .l11 outtloor prirn;lr,- enclosure (\vith 
,c.l);u.tti~ln ~..rp.ll>ilitie~). illdoor holtling ;~n t l  all iiolation .trc;l. :2tlelitior1.1ll!-, h rcc~l i~ lg  inst i t~l-  
t io115 11111st I I , I I . ~ .  <1?;1cc I O I  ,III\, o l l ' q p ~ i ~ ~ ~  to l)c 1 1 ~ 1 ~ 1  f i )~,  111) to 3 ~ C - : I I <  o I ' ~ I ~ ~ . * I ' ; I I > I I -  27 li51s t l ~ v  
~ c c ~ ~ ~ ~ l ~ ~ l c n ~ l c c l  c.nc.l~)srll.c 1\,11~,2 ;111tl size. l i ) r  c:~l)ti\,c SIIIII:III.;III ~ r l l i ~ ~ o s .  

I t  is I . c ~ ~ o I ~ I I I I ~ ' I I ~ ~ ~ ~ ~  I ~ I , I I  ~ I I ( ~ O S I I I ~ ~ S  Iir tl(.sig~~vcl S I I C ~ I  t 1 1 , t t  : I I ~ ~ I I ~ : I ~ S  III.I!. I N .  kcl)t o ~ ~ t c l o o ~ s  , I <  

I I I L I L . ~ I  ;IS i \  k;~hil)lc \\,it11111 I I I C  I i ~ ~ I o i v i ~ ~ g  ~ C I I I I I ~ ~ ; I ~ I I I , C  c.o~istr;ti~~ts. S I I I I I ; I I ~ ; I I I  r l ~ i ~ i o \  S I I O I I I ~ I  
11ot \)C locked c!ut\iJc \vl~cn the tcmperatr~sr is hclo\\. 10 C' (50' I.'): wn, \villd ellill ;lntl !-%in 
~ l ~ o u l c l  I)e c.onsidcrcd i l l  calcul.tting telnl~er;1ti1re. I ~ I I I - i n s  estrernel!~ cold \ve;lthrr, r l~inos 
S I I O I I I ~  1 1 0 1  I I ; I \ . C  : IC~.C,' :  to l)o~)lq or 11111cI \~+:~llo\vs; 1'ooIs sl11111Icl 1 ) ~  eIr i~lc[ l  : I I I ( I  111t1d \ \ ' : I I IO \ \~S  
lillcel \vitll su\)\tr:~te. .'\lliln;~l.; sl~or~lel 1101 Ilr 1 c . t  O I I ~  il 'v~lclosr~rc~s ;II.C i c \ ~ . p I i - ~ ~ ~ I ) o ~ - : ~ r v  ~ . X ~ , O S I I I . ~  

to I ~ ~ I I I ~ ) ~ ~ : I ~ I I I ~ ~ s  l)clo\v l 0  (' (50 1:) 1i)r c l c ; ~ ~ i i ~ ~ , <  is lcl't to 111v clisc.~,t,tio~~ of- I I I ; I I I ; I ~ C I I I ~ I I I .  
I ,oc.;~lities 111at csllcricncc ;tver;lgc. claily tccnl)er:ltrlrcs l)clo\\, 1 0  C' ( 5 0  1,') ( ; ~ v r ~ ; ~ g c .  of' Iligl~ 
;111cl Io\v tclllpcrattlrcs (>\.cr. :I 2 4 h r  i)eriocO slloulcl provide Iie;~red ticilitic.: c;tl);~hle of rnaill- 
t:liniug ;I ~l l inimr~rn tcmi)cr:ltrlrc of  1.3' C' (55 F). 

4 

Illdi\-idtr:~l T loldit~g (per rhirio) 13recdirlg / Corillnurlril 

l 111door Outclcior $ 1  , , 111eloor Outdoor  
. - 

18.6 371.6 . . l tlot 
' I I 4  

1,114.8 
(200) (4,000) ZCCOITI- 12,000 

1. mcndrd 

0rr.tmoort I -IOLISIN~; 
S L I I I I : I ~ I . : I ~  rlii~los arc co~lsiclcrctl z~)rnc\vh;~t ter~.iiori;~l, ;\ncl nlore thi111 cme outtloor y ~ r d  is 
s t r .o~ l~Iy  r c ~ ~ ~ o ~ l ~ n l c ~ ~ i c l d .  'To I)r.ovidc n I;lrgc arc;l ti)r irltrotiuctions, ;I ~ O ~ I I I I ~ I I I ; I ~  y;~rcl n t l i : ~ c e ~ ~ t  



tc) i11di\icI11;11 !,:~r~ls S I I O I I I ~ I  l ~ e  : ~ \ ~ ; ~ i l ; ~ l ~ l c  fbr i ~ ~ t r o t l u c t i o ~ ~ s  ('l':~l>le 27). If :I c o n ~ ~ ~ i u ~ i a l  y~st l  is 
not :~\.ail;~l>lc, two nclj~ccnt y ~ r t l s  m;ty be opcnetl tbr i r~:~le/fcn~;~le  introductions. In  many 
r c s ~ i ~ ~ c t s ,  t l ~ c  crit ic;d c i ~ c l o s ~ ~ r c  c l~ :~~~;~c t t* r i s t i c  is tlie ;~v:~il:~l>ility ~ ~ I ~ c ~ s c a ~ ~ c  routes ;~ricl vistiill 1 ~ 1 r -  
ricrs, \vllicl~ ser1.e I O  I~iclc o r  Iwc\vcnt : w e s s  t o  :I I~ursr~ct l  i ~ ~ ~ i l n : ~ l .  I<c.com~~~rntlctl  1)sirnary bar- 
ricl- t~~l ' r s  ; ~ r c  tlcsc~-ihetl i l l  the I)csig11 chilllt~i.. A s  \vi t l~ ot11c.r rlliilo sl~ccics, n ~ ) ~ , i ~ n a r ~  harri- 
er shoul~ l  Iic a iliinilnun~ of 1 .5  m (5 it) high and non-cl i~nhal~lc .  

130111 l i ~ ) ~ ) I s  : ~ n d  1111ld \v.~llo\vs ;u.c recommcndcd fi)r Su111;ltran rhinos. 'l'lle size of t11c lnud 
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IjUU >ourllern Uoulevard 
81-onx. NY 10460 

PHONE: (7 18) 220-7 100 . FAX: (7 18) 220-7 126 

Mlct~acl Dcc Greatcl- One-lrorr~ed Rh~r~o SSP Coo~.d~nato~ 
Los Angeles Zoo 
5333 Zoo Drlve 
Los Angeles. CA 90027 
PHONE: (2 13) 666-4650 FAX (2 13) 662-9786 

Ellen D~e l  enfeld. Ph D - Nutrlt~on Advlsor 
Rhlno TAG 
Wlldllfe Conse~ vntlon Soc~ety 
185th Stl cct and Souctlcrn Boulevard 
BIOIIX. NY 10460- 1099 
PIiONE (7 18) 220-7 102 . FAX (7 18) 220-7 126 

James Doherty Sumatran Rlilno SSP Coordlnator 
Wlldlife Conservatlon Society 
185th Street & Souchcrli Boulcval-d 
01-onx. NY 10460- 1099 
PtlONE: (7 18) 220-5 100 FAX: (7 18) 220-7 1 1.1 

Don Farst Souttiern Black Rlilno SSP Coo~dlriator 
Glndys Porter Zoo 
500 Rlnggold Street 
B~.ownsv~lle.TX 78520 
PHONE. (2 10) 546-7 187 FAX. (2 10) 54 1-4940 

Tom Foose. Ph.D. Program Officer. Irrt'l RI~IIIO Fou~ldarion 
Sumatran Rhlno lnterriar~onal Studbook Keeper 
Rcg~onal Studbook Kccper (all speclcs) 
The Wilds 
I4000 Internat~onal Road 
Cumbcrlalrd. 014 43732 
PHONE. (6 14) 638-5030 . FAX: (6 14) 638-2287 

Mlclrael Fourakel . Whlce Rhlno SSP Coordlnator 
Fort Wortti Zoo 
1989 Colonlal Parkway 
FortWorth,TX 76 l l 0  
IJtiONE: (8 17) 87 1-7000 . FAX: (8 1 7) 87 1 -70 l 2  

Donald L~ndburg, Ph.D. Clra~rrnan 
Rlrlno TAG Beliavior Group 
Sari D~cgo Zoo 
P. 0. Box 551 
San Dlego, CA 921 12-055 1 
PIiONE:(619) 231-1515 FAX:(619) 231-0249 

Edward Marusk.1. Ph D Eastcl n Black Rhino SSP Coord~rlator 
Clnclnnat~ Zoo 
3400Vlrie Str cct 
CIIICIIIII~II. 01 1 45220- 1399 
PHONE (51 3) 281 4701 FAX (51 3) 559 7791 

t I ~ I V > D I I I I ~ C S .  , _ I t - J J  

JAPAN 
PHONE: 8 1-82-838- 1 I I I FAX: 8 1-82-838- 17 1 1 

Nobuak~ Aka~na J.ip.lncsc (SSCJ) W l~ l t o  RIIIIIO Spcclcs 
Prog~arn Coordlnato~ 
Yaglyania Zoologlcal Pai k 
Yaglyam-lionniaclr~ 1-43 
Ta~haku-ku 
Sc~,da~-sli~. 982. M~yag~ 
JAPAN 
PI-IONE 8 1-22-229-0 122 FAX. 8 1-22-229-3 1 S9 

Dr. P. M;irtlr~ Brooks 
IUCNISSC African Rhllro Spec~alist G~.oup Clrnir 
HcadlSc~enr Sc~.vlce 
N;~tal Parks Board 
P.0. Box 662 
P~ctermar~nburg 3200 
SOUTH AFRICA 
PHONE. 27-33 1-471961 . FAX: 27-33 1-471037 

D~pl. Blol Rel~rtiard F~ese Black R~IIIIO Int'l Studbook Kccper 
Black Rlilno Europc;ln (EEP) Spec~cs lJrogra~~ir COOI-~III~I~OI- 
Rli~no European (EEP) TAG Chalr 
Zoologlscher Garten und Aquariurr~ Bcrllo 
Iiardenbergplatz 8 
D -  1000 Berlln 30 
GERMANY 
PHONE: 49-30-26 1 I l01 FAX: 49-30-254-01 -255 

Indlan (IESBP) Indlan Rhlno Rcglonal Studbook Keeper 
Knnpul Zoologlcal Pwk 
Azadnagar 
Allell Forest 
Karrplrr; U.P. 208 002 
IIVDIA 
PHONE. '243676 FAX: 

lr~ternat~onal Rh~no Foundatlor~ 
The W~lds 
85 E G.ly Strcct. Swtc 603 
Columbus. 014 432 15 
USA 
PHONE (6 14) 228-0402 FAX (6 14) 228-72 10 

Dr. H -G Klos Wliltc R l l~ r~o Int'l Scudbook Kccpcl- 
Black Rhino 111t'l Srirdbook Keeper 
Zoolog~sclier Garcen und Aqual-iuni Berlill 
Hardenbergplntz 8 
D -  1000 Berl111 30 
GERMANY 
PHONE: 49.30-261 I l01 FAX: 49-30-254-01 -255 

Ulysscs S Seal. C1ia11 Illan 

IUCN Captlvc Brccdllrg Speclallst 
GI oup (CBSG) 
l 2  l 0  l johnny Cake Rldge Road 
ApplcValley, MN 55 124 
USA 
PHONE (61 2) 43 1-9325 FAX (6 12) 432-2751 

S. C. Strarma 
Membcr Secretary 
Barrack No. 4. 81kanc1- Housc 
Sha ld i ;~~~~  Road 
New Deltil 1 10 0 1 1 
INDIA 
PI-IONE: 9 1 - 1 1-436-0549 FAX: 9 1 - 1 1-3860 12 

Peter Stroud 
Australasial~ (ASMP) Perissodactyls TAG Chalr 
Werrlbec Zoolog~cal Park 
P 0 .  Box 271 
Werr~bce.V~cror~a 3030 
AUSTRALIA 
PHONE: 6 1-3-74296 I6  FAX: 6 1-3-7426339 

Peter Studel- 
European (EEP) lnd~an Rh1110 Specles Progl-am Coordlnator 
Tie1 ~ I I - k  Lange Ericn 
Erlenpa~~kwcg l l 0  
CH-4052 Basel 
SWITZERLAND 
PHONE: 4 1-6 1-68 1-43-03 FAX. 4 1-6 1-68 1-4303 

Kact~lccn Toble~ 
I~rd~an Kh~no Int'l Studbook Keepcl 
Tle~park Lange Erlen 
Erlenp.11 kwce l l 0  
CH-4052 Basol 
SWITZERLAND 
PHONE. 4 1-6 1-68 1-43-03 FAX 4 1-6 1-681 -4303 

Dn Krlstlria Tomasova 
European (EEP) Wh~ te  Rhino Species Progran, Coordl~lntol 
Zoologlcka Zahradn ve Dvorc Kralove 11 L. 
544 01 
D v u ~  KI-alovc 1r.L 
CZECH REPUBLIC 
PHONE: 42-437-375 I FAX: 42.437-3758 

Dn Z Zainuddin 
Sumatran RII:IIO Int'l Studbook Kceper 
Zoo Mclak,~ 
Depal-t~ncnt o fW~ld l~ le  and Nat~onal Pal ks 
75450 A I ~  Kcroh. Mnlak,~ 
MALAYSIA 
PHONE: 60-6-324053 FAX: 60~3-9052873 
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USA 




