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ANIMAL HEALTI

NUTRITION
Direct and indirect evidence 1o date sugge-ts possihle imbalances in dietary fas (particular
Iy e~sential fatty acids), soluble and in-oluble carbohvdrates, minerals and vitamins as under
Iyving cause- lor many ol the health problems identified in (.lptl\( rhinos. Additionally, a dir’
terent spectrum ot nutntional problems are pereenved to oceur infrees ranging hinos, asit
uation that will be compounded as more individuals aie matintained in sanctuaries or inten-
sive protection zones (1P7s),
Resrarciromprorives:
+ Develop opumad dicts 1or chimos under mtensive management through the
analvsr of:
- dicts currently used in captive tacilities,
» fatty-acid composition,
« carthohvdrate content of natural browse,
- trace mineral .
- crotenords and other aotioxadants, and
<annno acids
- Develop nutritional standuards for free ranging populations inder intensive
managemient (Lo, sanctuane. o [PZs) through analyses,

S ss
Various physiological wnd |v~ulmlugu W stressors are helieved 1o be underlying causal factors
tor many disease svndromes in rhinos. Identify ing those stressors and their eftects m: w help
decrease or eliminate them. thereby helping prevent some discases.

RESEARUITOBJEC LIVESS

* Develop non imvasive methods of assessing stress levels;

* Develop haseline intormation and identitication of stressors;

+ Identily chronic ~tre=s as a factor in rhino morbidities and mortalities;

- Develop hehavioral measures of stress and identity social and behavioral stressors.

Comrararive Cern Merasorisa

Previous studies have established a number of unique biochemical, enzymological and
hematological characteristics of rhinoceros red blood cells, yet it remains unclear whether
these canactenstics Gase iy or all of the obsarved disorders in these species. Farther, it is
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unclear whether these or similar metabolic deviations exist 0 other tissues also and play a
causal role in the genesis of other disease syndromes in thinos.
RESEARCH OBJECTIVES:
« Establish intra- and inter=specific biochemical and enzymatic protiles of vari-
ous tissucs;

» Determine the effects of these biochemical and enzymatic characteristics on
cellular processes:
« Assess the value of these varations on biomarkers of valnerability to certain
discuses;
« Identify potential therapies to modify the effects of these cellular processes.
Srrcire Disease Sroones
The captive populations of several rhinoceros species have been limited by disease. Previous
rescarch has helped clarify the pathological processes involved in some of these diseases.
RESEARCH OBJECTIVES:
» lnvestigate specific causal tactors and possible treatments for:
= hemolytic anemia,
« mucocutancous wleerative disease,
» cholestatic hepatopathy,
+ encephalomalacia,
* fungal pneumonia/immunological status, and
epidemiological processes and patterns.

SampLe AND Data ACQUISITION AND STORAGE
Sample and data acquisition, storage and distribution are critical to the success of rhinocer-
os rescarch programs. Adequate samples from captive animals are crivical to undersranding
discase conditions in captivity. Field samples have inherent value for comparative purposes
with the captive population,
RESEARCH OBJECTIVESS
« Esrablish regional “distribution points” for processing and redistributing samples;
* Develop lanket permins tor movement of samples;
* Istablish enhanced centralized storage facilities to make samples accessible
to all interested partics;
* Develop a centralized database in conjunction with an epidemiologist for
generation and maintenance of basic and specialized data on individual rthinos.

REPRODUCTIVE BIOLOGY m

Although there has been much interest and considerable activity in reproductive rescarch on
rhinos, results have been desultory at best. The basic |cp1ml\|crnc biology has yet to be ade-
quately characterized in any of the SPLL[LQ Part of the difficulty has involved ch allenges
inherent in rhinos themselves: large size, reproductive tract wnhgumtmn and PCCU]I.IHU(.S of
hormonal metabolism. Additionally, there has been an insulficient number of rhinos avail-
able tor rescarch. Finally, there has not been a systematic and coordinated program of
rescarch.

Research .uldl(‘ksms{ II]IH(‘ beliavior, l*lnlmr\ and managzement is needed.

Priorities identiticad by the North American Rivino TAG include animal health,

reproductive biology, hehavior, and svsteratic: and population biology.
(Phato: Nnoxsills /oo/ogml/ Cardens)



IMmare Rerrobuctive Biovocy

RisEaRCIT OB ECTIVES!

* Develop methods of determining reproductive status ot individuals;

+ Determine normal versus abnormal reproductive characteristics;

* Develop methods of extrus detection and ovarian activity, including time off

ovulation by:
* Developing methods of hormanal monitoring through regular collec-
tion and analysis of blood, feces and urine,

* Developing miethods of ultrasonic monitoring of ovarian activity, and
* Developing methods of behavioral observation;

* Develop methods of determining and monitoring pregnancy.

NMare Repropucrive Biovoey

RESEARCH OBIECTIVES:

« Develop methods of determining repraductive statas of individuals;

* Determine normal versus abnormal rqn'u(ludi\‘c characteristics:

* Develop methads of processing sperm for artificial insenination or crvopreservation;
* Develop reliable methods of collecting semen:
+ Evaluate electrocjaculation versus artificial vaginas:
* Document anesthesia considerations.

Rirrrobucrive Parnoroay

RESEARCIT OBJECTIVES:

+ Determine a clear understanding of normal anatomy for males and females of
cach species:

+ Fvaluate the incidence of pathological conditions;

+ Iivaluate the impact of reproductive pathology on reproduction and population
growt;

* 11" this impact is significant, cvaluate medical or surgical methods to ameliorate
the negative eftects on reproduction.

Assisten Repropucrion TECHNIQUES
RESEARCH OBJECTIVES:
* Develop methods of nunipualating female reproductive eyele through
the use of various hormones or exogenous substances in order to
develop protocols for estrus synchronization, ovulation induction
and superovulation:
* Develop methods ol sale and optimal semen collection, processing, storage and use;
+ Develop ethads of artificial insemination;
+ Determine best methods of sperm deposition in lemale tract antertor
VAgIng, Cervix, uterus;
* Develop modified artificial insemination guns;
* Develop methods of rescuing male or temale gametes trom gonads
ol recently deceased individuals;
* Develop specialized hardware and techniques for rhino reproductive work;
* Develop methods of determining and/or manipulating sex of offspring:



)i

* Develop methads of collecting and using gameres or embwvos via in vitro (er
tilizidion, conbiryo transter or nicromanipulation,

EHAVIOR m

Mare Conrarisinary, Couvrtstie AND AGGRESSION
The courtship belavior ol rhinos is vigorous wnd often aggressive. Captive managers have
fead dithiculte difierentiating a trale dingerous sttiation (especiably i smaller C‘.l[vl;\'(' facili-
ties where tlight distance i~ imued) from the normal, and possibly required, amount of
aggressive behaviar during courtship,
RESEARCH OBJECTIVE:
* Identity “normal” behavior that delineates both the patterns that occeur in the wild
(how and when males and Temales come together) and the patterns and man-
avement practices that have occurred i captive facilities with successful rhine
breeding progrune.

Benavioran Innicators or Estrus axp Parrorinrion
Fthcent reproductive management in captivity requires clear understanding ot the timing
and ocenrrence of several reproductive events, Currently, some managers can identify
events such as estrus and impending parturition through changes in an animal’s behavior.
owever, these indicators appear to have considerable variability among individual animals,
and the ability (o recognize them varies among nunagers.

RESEARCIT OBJECTIVE

= Develop a reliable set of hehavioral indicators ol estrus and parturition {or each

of the thino species currently managed in captiviry.

Sociarn Benavior/Grour STructure
[attde i+ documented abont the hehavior of extant rhinoceros species, either in the wild or in
captivity, Attempts 1o integrate avaibable intormation on rhine helavior have been hampered
by the Tack of standard methods of measurenient and reliable ethograms to describe their
behavior,
RESFARCH OBIFCTIVES:
> Develop standard methods of measurement and reliable ethograms to describe
bhehavior of rhinos;
+ Foamine hushandrey practices, el design, antmal densities and sex ratios to
determine the factors most entieal tor teproductive suceess.

NeoNnaTar Deverorment/WeaNing

Ot the rhino species maintained in caprivity, only black and greater one-horned rhinos have
enjoved a significant degree of repre wductive suceess. However, it has recently been Suggest
ed (Read & Smith, pers. comm.) that the imterbirth interval may be significantly longer for
captive individuals than for their wild counterparts and that this interval must be reduced i
the captive population 15 to grow at the necessary rate (approxinmately 5% per vear).
Assuming consisient reproduction, the mterbirth mterval can best be reduced by returning
temales to a breeding situation as soon as possible after parturition and possibly weaning
wtants earlier.



RESEARCH OBIECTIVES
* Develop a clearer understanding of neonatal behavior and maternal interactions,
which is necessary for the identification of the periods critical for the develop
ment of normal socio-sexual and parenting behavior and an understanding of the
ceffects of carly weaning,
Burnaviorat. Measures oF STriss
Stress has been implicated as an underlving causal factor for many of the discase syndromes
identified in captive rhinos (especially black rhinos).
RESEARCH ORJECTIVES:
* Identify and decrease these stressors, thereby reducing the causal factors of
some diseases;
* Develop reliable behavioral measures of stress in conjunction with efforts to
develop non-invasive, physical measures of stress;
* Evaluate the impact of facility design, management practices and social factors
as primary stressors,

SYSTEMATICS AND POPULATION BIOLOGY

Derintrion oF Susseecies Distincrions / Conservarion Unirs
Definition of conservation units and confirmation of evolutionartly significant units have
heen issues of extreme importance in conservation and management of rhinos. Amid the eri-
sis for rhino conservation, an optimal definition of conservation units hus great significance
in ferms of demographic viability and cconomic feasibility. These issues are becoming par-
ticularly acute for the black rhinoceros, which is confronting a demographic crisis. Genetics
is a enitical tool in the definition process. However, the process must also integraie other
areas of rhino conservation biology, including morphometrics, ecology and biopolitics.
RESEARCI OBJECTIVE:
+ Use existing information or develop new information to confirm or modify
current definitions of conservation/management units of rhinos,

Generie AND Democrariiie ManaceMeNT o POPULATIONS
As rhinoceros populations become smaller and more fragmented, the ability to measure and
manage them genetically and demographically becomes more eritical. A number of PHVAs
have been initiated with workshops on various rhino species; however, PHVAs are a contin-
HINg pProgess,
RESEARCH OBJECTIVES:
* Measure genetic variation within and hetween populations to assist in intensive
management;
+ Develop and apply biochemical measures ot relatedness/pedigree construction
and confirmation;
* Apply PHVA techniques to the management of in sizu populations.





