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c:lpturcd in Indonesia as p:lrt of the effort to est:~blisli a captive propagation progranl for 
this species. The other 3 surviving Suri~i~tran rhino born Indonesia in captivity ;Ire in ~(10s 
in the United States. 

The IRF provided the initial capital (about S 500,000) for development of the rhino 
facilities and is supporting operation of the biological program (about S 50,000lyear) 

(2) The Sumatran Rhino Conservation Center - Sungai Ilusun 
(SRCCSD) at Sungai Dusun Wildlife Reserve 
in Peninsula Malaysia. 

This center is currently srl~aller in sizc than the SKS in Way ti;u~lb;is but h;~s more rhino: 
two males and five females. The original facilities consisted of a barn with seven yards. 
With funds from and through the IRF, a larger enclosure of four hectares contained by 
electric fence h;ls been cons~ructed to extend the facilities into t l~c  adjacent Ibrtst. A prqicct 
by the Malaysian government has enclosed another 40 hectares of forest by the end of 
1999. 

The IRF and AsRSG have now an assumed joint financial and managerial 
responsibility with the Depkrrtmcnt of Wild Life and National Parks of Peninsula Malaysia 
for this center. An objective is to manage the two breeding centcrs at Way Kanlbas and 
Sungai Dusun in as integrated and interactive a way as possible. I t  is likely that there may 
be some movement of rhino between the Way Kambas SRS and the Sungai Dusun Center 
to manage the surviving rhino as a single population to maximizc propagation. 

(3) The Sepilok Sumatran Rhino Breeding Center in Sabah. 
This is the smallest of the three centers and has just a pair of Sumatran rhino currently. The 
ccntre is currently being upgraded with support of SOS Rhino. 

Conclusion 
The Conservation Programs for Southeast Asian rhinos are of vital importance for the 
survival of two species of Rhinoceros. These progrrrms are complementary to the long- 
term efforts for preservation of wildlife and biodiversity that are ongoing in the Rhino 
Range States and include protected areas, legislation, law enforcement, public awareness, 
education, and fund raising by the Range State Governments and National and Internatio- 
II ; I I  Conservatio~~ Agencies. 

The Rhino Conservation Program has been supported by the International Rhino 
Foundation(1RF) and its n~ernber institutions (includinp especially the Howard Gilman 
Foundation and the Walr Disney Company Foundation), World Wide Fund for h'ature - 
I~~doncsia  (WWF-I), the lihino and Tiger Conserv;~tion Fund of the US Fish and W-ildlifc 
Service (RTCF). AAZK Rowling for Rhinos. and the Anna Mcrz Trust. 
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Extended Abstract 
In order to elucidate the problems of poor reproductive performance in captive white 
rhinoceros (Cerrrrorheriuni . s i ~ i i ~ t i ~ i ) , ~  the EEP conin~i t t e~  has encour:~ged inlc~isive and 
serial reproductive monitoring in this species. Although the reasons for these problems 
have not been identified definitively, a multi-disciplinary, multi-institutional research 
proposal aims to work on possible solutions. The overall objectives of this project are to 
use an integrated approach to enhance breeding of southern white rhinoceroses in the EEP. 
Focus is placed on older non-breeding animals (F0 and F1 ).These older animals are targeted 
in order to conserve their genetic potential within the breeding program. Our combined 
approach to enhance breeding and overcome reproductive problems includes endocrine 
monitoring, transfer of anin~als to enhance natural breeding, and the developnient of artificial 
insemination (AI) techniques (sec Schwarzenberger et :(I. these proceedings). 

The transfer of animals between institutions requires only minimal applic;~tions of 
chemical restraint. Although several authors have demonstrated that ultrasonographic 
evaluation of the genital tract and semen collectio~i are possible on unrestrained anirnal~,J.~*'.~ 
this requires the commitment of a minimal training program and zoo managementlkeeper 
compliance. Presently with exception of the Salzburg Zoo? no rhino chutes are available 
within the EEP. Various authors have described anesthetic procedures in white rhinos. l.'.' 

During the period March 1999 to July 2001 a total of53 elective anesthetic events 
werc pcrli)rmed on 14 nlalc ancl 28 female nni~nals. Using the experience gained wilh the 
conibination of Detornidine-HCL (Domosedan@, Orion Corp. Farrnos Finland) and 
Buthorphanol (TurbupesicO, Fort Dodge Animal Health, Iowa. USA) in the standing 
sedation of white rhinos, arid the experience with this combination and ~~clditional 
Ethorphine-Acepromazine (L.i~rge Animal I ~ l~mobi lor~O C-Vet Veterinary Pmducts, Lancs. 
UK) in Przewalski's Morses (Equus prezwalskii)'' we elected to apply this combination in 
the white rhinoceros. 
Following a pre-anesthesia cv;~luation questionnaire (institution veterinarian and Rhino 
keeper) :l11 :~uimals (csti~rlated weight r:lnge 2000 - 3 100 kg) werc initially sctl:~tctl with a 
comhi~~at ion of' Dctoniidine-I-{CL 10 - 15 mg; ancl Huthorpha~lol 10 - 15 mg. This 
combination was injected into the neck muscles caudo-ventral to the ear using a dart pistol 
and 3.5ml plastic darts with a 60-mm ncedle (Dan-inject Internntional Gelsenkirchen, 
Gerrni~ny ). 
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Al'ler 20 minutes anesthesin w:ls induced with intramuscular Etllorphinc 3 f 0.0 rng ancl 
Accproni i~~i~ie  17 f 7.5 n ~ g .  111 safari piirk settings or when it  w;~s tleernetl difficult to d:lrt 
an animal twice induction was carried out with an initial combination of all three drugs. In 
most procedures an additional i.v bolus application of Ketaminc 100 - 300mg (Narketan@, 
Chassot AG, Bern. Switzerland) was used to reduce the time to I:~teral recumbancy, and 
thus facilitate the correct placement of tile animal within the er~closure. A 11e:lvy-duty tire 
il~ner tube was placed berieotll the shoulder in order to allevi;ite possible co~ilpressive 
tr;luriia. All animals received supplemcnral oxygen ar a rate of 15 I/min through a nasal 
tube. The mean duration of anesthcsia wa.s 76 +48 min and a total down tirrlc in excesh of 
50 hours has hccr~ ;~ccuniulated during thcsc procctlures. Ancsthesia was reversed in oll 
c;~scs with an i.v. con~biri;~tior~ of Noltrexonc 250 Ing (TrexonilO Wildlife Laboratories 
Inc.. Fort Collins, Colorado. USA) and Atipamezole 20 mg (Antisedan@. Orion Corp. 
Farnios Finland). Reversal was smooth and without signs of excitation. All ;~nimals were 
st:ulding ant1 alcrt approxin~i~tcly 2 mill followir~g odlnillistr:~~ior~ of the antagonists. 

Once in lateral recumbency, rhino monitoring included n1e:lsurement of the henrt 
rate by direct cardiac auscultation and Doppler: Respiratory rate by direct obsenlarion of 
thoracic excursions. The percent oxygen s:~turation of hemoglobin (SpO,) was continuously 
nlonitored using ;I Iiand-held pulse oximcter (Nellcor NP-20, I-laywi~rd, California USA). 
The ideal placement of the probe varied between individuals. Sites used included, the 
medio-proximal aspects of the front leg, the mammary gland. and using reflective probes 
the nasal and oral rnucosa. Additionally sequential venous blood samples were drawn 
from auricular veins. Arterial blood samples for monitoring purposes were drawn f ~ o r n  the 
auricular artery. The arterial blood samples were processed imnlediarely with a portable 
blood gas analyzer (i-StatO. SDI Sensor Devices Waukesha Wisconsin USA). 

Mean heart rate was 97 f47 bprn and in most cases decreased over the duration of' 
thc anesthesia. Mean respiratory rate was 6 23 breaths per ~ninute, and i r ~  most cases 
remained stable during the procedure aRcr ;I phase of initial stabilizntion (mean 10 min). 
Borh the heart rate and the respiratory rate were influenced by the procedures (ultrasound. 
electroejaculation. etc.) being canied out and must be evaluated in this context. Mean 
SpO, values were 83.5 * 13 O/r with supplemental n;rsal 0, (measured over the total time 
rranle). SpO, gradually increased over the duration of nnesthesia in most individuals. 

~o l lec i ion  of sequential arterial blood samples from the auricular artery proved 
difficult under the field conditions but miirkedly improved with experience. The evaluation 
of the i~rrerial sarnples revcalctl an extremely l o ~ t  mean ptl o r  7.29 + 0.08; The artcri:~l 
carhon dioxide partial prcssurc (PC02)  revealed a nlilrked hyperc:~pnia 73 1 13 mrnHg 
which remained relatively constant in each individual over the complete durarion of 
anesthesia. The arterial oxygen partial pressure (PO?) varied greatly between individual 
animals but on the whole den~onstrated a mean tissue oxygenntio~~ of 67 * 23 rnniHg. Irl 
all animals \+!here sequential samples were oblaincd. PO? incre;rsed over the duration 01' 
the procedure. Oxygen saturation (S02). the amount of oxyhemoglobin expressed as a 
fraction of the total hemoglobin able to bind oxygen. is a useful predictor of the amount of 
oxygen that is ;~vuilable for tissue perfusion. In all measured samples SO2 were elevated 
wllcn comparctl to the pulsc oxi~iretry dcrivccl o x y g c ~ ~  s:ltltration v:~lllcs. Low S p 0 7  values 
always corresponded to lot\' SO7 values and should be acted or1 accordingly. While this 
partially validates the use of pulse oximetry. severe pitfalls are possible and the reader is 
referred to Saint John (1 991) for a discussion of the limitations. Elevated mean Base Excess 
(BE) I0 mmolll and HC03 34 ~nlnolll v:~lues demonstrii~e a pr.ir~lat-y rcspir;~tory acidosis 

" "JAVAN RHINO 

:;,c I i f e r 4  Hislcrc D$:rit~tioi 

., .' -*i%, % ~ ~ @ Y S I A  .. ... 1 ..,. ;;v.- :L. 

L :' , , 
. ., ., . . .  . ,  . .  ,! 
. .  . . , .  I / . 

" '. n;. K, ,.-L. : ,:+. . '. . 
.,P -' . . -  $v , 

: ,  . : .. . . , .. , 5 .  '. 

. .. 
, . - >  . ,+ 

4 - - ... -, O * w r - 4  m....,, 

A 

, , - . , ' ;  SUMATRkN RH IN0 
..l**< ..P:,> Historic and Presenl Distribution - . .p::dTN"DIA ,.-$$., .- .!-s.(>>?y:y:2 ;' ! Illtirt.: Hii.dfCDWit~ ictl 

3 . ;  , ,  I N  CA, a 11 D&i,u jul ; :. 
l . .l>:'; ', ,,;;,.,,;'..:! 3:rw1~st ur .u rb t  .,:. 

~.-.AT~?AI~ l&-:?:; '1 .. . 
..!((p;,.,< . / .  <. '  . : ,;S c:;.,r .;;$,b<~..,.,"'. 

;8' . ' , 6 : { 1 : > ; ~  :if '. : ' .. , 
,:r; THAIWJ~ ,:; 

, . - * . . S , ,  l'.' . 
..tZ .' 

..L '. ,.... , 
.., . 

A .  ..,, . 5". 
,B' -.. 

L., - - -  
.̂, #... -... . 

B~r..r.u.*lrr IX - ..-.. . * ,  



2 40 Recent Research on Elephants and Rhinos 

with metabolic (compensatory) alkalosis. 
Sin~ilur to the experiences in I'rezwalski's horses,'" thc c o n ~ h i ~ ~ a t i o ~ ~  of ethorphine, 

buthorphanol. and detomidine provided a safe and reliable method for long term nncsthesia 
i n  the white rhinoceros. These initial llndings correspond in principle to those described 
by other au~hors.l.~.Vn our experience the agonistic / sedative properties of buthorphanol 
seem to outweigh uny possible antagonistic properties in this species. ;~lthough this is 
unknown. As we already described in the Przew;~lski horse,'" thc pacing - a nonnal side 
effect with ethorphinc- is grci~rly reduced duc to the l~ddition of butliorphanc~l ancl cnhanccs 
the s a l t y  of the procedure in many enclosures. The anirrtals suffer from marked hypercapnia 
and severe Ilypoxemia. As observed by Heard et al. 1992, this recorded hypoxemi;~ may be 
adcqu:~te for tissue oxygenation due to higher oxygen affinity of hernoglobin ;~ncl lower 
[issue metabolic rate in 1;ilpe ni:l~nmnls. It is possible that our iilcorporation of b~ltorph;~nol 
into the inilial dart protocol may have helped partially antagonize some of the respiratory 
depressant effects of etorphinc and thus improve SpO, values in this study. The average 
:irterial carbon dioxide partial pressure measured in our procedures is markedly elevated 
when compared ro those described by Heard et al. (1992) in one animal.' 

Prolonged recumbency in white rhinos is associated with hypoventilation resulting 
in hypercapnia and respiratory acidosis. Through the provision of supplen~ental oxygen 
the severity of hypoxenlia can be limited. Pulmonary shunting and ventilation/perfusion 
mismatch also likely play a role in recumbent anesthesia of the white rhino. I t  is the authors 
opinion that in order to fulfil1 the necessary monitoring and therapeutic interventions in 
long-term rhino anesthesia it is essential to establish an anesthesia team with individually 
clear defined tasks. 
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