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MANUAL FOR CHUTE DESIGN FOR RHINOCEROS

Not all zoos are so lucky as Assam State £00, or Palna Zooc or Kanpur Zoo, all of which
have produced a somewhai sleady stream of rhino calves over tha last few years,

Even Kanpur and Patna, whose thino call record comes to nearly one per year lor some
years now have their own reproductive problems.  The Kanpur Zoo has produced only
male rhino for the last five birthe and the Patna Zoo, only females. Whils both sexes are
inherently valuable, a predominance or a paucity of either one is noloptimal.  Research
into the reproductive physiology of the species and the individuals is necessary lo find ou
il this is a problem or a cooincidence and if it Is a problem how to solve the problem

There are Indications that even diet can play a role in sex determination according 1o
some recenl research.

Some zoos, such as Nandankanan Zoo have pairs of rhino which live together amicably
anough and seem healthy bui do not breed, or even If they breed, do not conceive
Aeproductive research on these Individuals is needed lo determine i they are
‘necompatible or unviable or If there |s a management problem.

Since rhino births at best come along once In two years for a female and since hinos are
so large and potentially dangerous the study of their reproductive physiology is fraught
with difficulties  Attempting to create and maintain & viable population outside the wild
's extremely problematical and does not bode wall for ex Situ conservation programmes

It & zoo has a pair of rhinos, years can be wasted before || can be concluded that the pair
Is sexually or reproductively incompatible.  Time, energy and funds can be wasted
moving these unweildy animals from zoo to 200, only to lind that they are Infertile or
otherwise unviable.

An understanding of tertllity in this species can greatly enhance species management

save lime and resources and|ead to more and better chances of birlhs.  Now rhino fertility
can be determined by assessing the quality of semen for males or examining the eyeling
or pregnancy of lemales. Thete are new procedures for collection of semen and
examination of female organs with ullrasound which can help in locating problams in and
solutions for rhino reproductive ability.

Or Nan Schaeffer has been working with rhino reproduction for fmany years as the
Reproductive Physiologist for the Chicago Area zo0s and other zoos as well Dunng the
ast decade she and velerinary colleagues at several Z00s have worked collaboratively
10 perfect methodology and devices 10 hold rhinos turing examination and procedures

Dr Schaelfer has trained several rhinos 1o simply hold still for some semi-invasive
pracedures but this is nol an ideal solution given the size and strength of a rhino and the
complexity of some of the procedures.

Dr. Schaetfer has collected some of her articles and designs together with those of others
InU. 8. 2008 which work wall and prepared a Manual or compendium on Chute Design
We requested her lor a copy of this which we have gona through and retained portlons
which might be useful and appropriate for Indian conditions.  The chute designs and
procedures described provide comiont and pratection for the animal as well as for the
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REPRODUCTIVE PROCEDURES AND RESTRAINT
For RHINOCEROSES

N.E. Schaffer, D.VM.; R.5. Jeyendran, D.V.M., Ph.D., Northiwesteri
University Medical School, Department of Obstetrict/Gynecology: H.
Beehler, D.V.M., Milwaukee County Zoo

Underslanding rhinoceros fertility can limprove management of the species,
particularly of critically limited populations. For example, If fertility of the animal is
analyzed first, then effort and expense can be properly spent on treating and moving
only the viable animals. Rhinoceros fertility can be determined by nssessing lhe
quality of semen of males and the eyeling or pregnancy in females. For making these
assessments in the thino, new procedures for semen collection and ultrasound were
developed and used to establish normal reproductive parameters. With these
procedures and an understanding in reproductive physiology, assisted reproductive
techniques such as artificial insemination can be performed to help maintain the
genetic balance of small populations

The increased inter-cooperation of zoos and the recent development of chutes
for restraining rhinos for examination has significantly increased sample sizes and
the relevance of studies, Howover, more extensive studies are needed o understand
the basic reproductive physiology of the spacies. This suinmary proceeds from a new
basic chute design for restraint; o brief descriptions of fertility assessment
techniques such as ultrasound and cemen analysis; and concludes with the
preliminary  use of assisted reproductive techniques such as semen
eryopreservation. The informalion summatized in this paper was compiled from 10
years uf personal observation and the efforts of many individuals and cooperaling
Institutions. The rhino species examined were the black (Diceroe bicorie), white
(Ceratotherium simum) and Greater One-horned Asian (Rhinoceos Wnicarnis)
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RESTRAINT CTHLITLS

Intensive medical and roproductive examinations ol the thino requires
repetitive restraint. Since anesthesia ls tisky and of limited iise for repelitive
procedures, chites were built to restraln thess antmals, Chute designs at different
2008 demonsteate o variety of Hmitatione Fallowling personal experience with eighi
chutes with various designs; these authors.suggest o design for efficien handling of
animals. Although the following description covers major considerations, sucly
varinbles as available space, anbmal size, and animal dizsposition must be
individually addressed, Ofpen many variables are not apparent wntil the chute is In
place, thetefore, management must be prepared to make modifications

Since rhinos are similar to elephants in their response to a regular handling
regime, daily examination of the rhine i recommended  Therelore, permanen)
pass-through, indoor chutes are e most tonverient. Indoar chites prevent
inclement weather from interfaring with studies The chite should allow resteaint
of the animal when it js passing throtigh the chute in either direetion «o the shifting
rautine of the animal is no Intetrupted (Fig. 1) Two vertical bars thal frugh in from

the sides of the chute 0 the shoulder of the thine (Fig. 2), alleviate the excessive

forward movement of ‘the rhino when it lowers its head Quick rolease of these
shoulder bars often relieves agitated animals without having to relepse them
eompletely. The width of the ehte should it side-toside movement while il
allowing the animal 1o comlortably lie down Antmals will he come wedged in tight
fitting chutes If the sides can nol be relonserd

High-walled chutes or bars over the top keep the animals from climbing or
rearing up, Horizontal bar, in the chute's entry gales and sides, are hazardous for
examiners when the animals lay down. Vertical bars on the sides ean trap operator's
arms iF the animal can move forward, 11 e anitals torward and side-jp-zile
mobility can be limited, vertical bars on all fides. are recommended, The distance
between these bars along the sides of the chile should be great enough to prevent
the animals foot from becoming wedged if the animal rolls on its sidde in the chute
For examiner safety, this distance should be divided with removabile vertical bars,

Since rhinos slam swinging doors, sliding or guillotine gates are the most
effective (Fig. 3) A rectangular opening in these gates for perlorming palpation
should not pin the arm of an examiner when the animal is shifting or becoming
recumbent, The distance between (he vertical sldes of this rectangular opening must
be wide enough for examiner safety while stll limiting the space in which a rhino
could squeeze through. Alse, the horizontal boltom bar of this rectangle should be

*292902299299222920>
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mnly a few inches from the ;;rnum} since animals Trequently become recumbent.
Solid doors on the outside of these gates should De used westop thines, since they
will attempt o charge even spall openings. Good Tighting and eis¢trical sources are
useful )

This chiute design successfully resteaing the male and female white rhino for
routing examination, even when they become highly agitated and fractious Many
of the specifications of this improved design were instituted at the Henry Vilas zoo
in Madison, Wisconsin. Ulirasound examination of the female revealed that she
was non-cycling; etiology and treatment are being pursued. Semen collection
techniques nro belng developed on the male

FERTILITY

With a basic understanding of the physiology, anatomy and histology of the
rhino, comparisong can be made with domestic animals which allows researchers 1o
borrow standard technigues for fertility assessment These technigues are used to
establish normal parameters for thinos from which abnormalities or pathologies
can be determined. Technigques presented here include nllvasound examination of
the female reprroductive tract and semen collection and analysis from the male

Ultrasnund

Only recently has the normal structure of reproductive organs of the
thinoceros been deoscribed  Schaffer and Qeeliler (1990) provided gross postmortem
descriptions and diagrams of both the male and female reproductive tracts in three
species of rhinoceros. These reproductive struclures were compared with in vivo
ultrasound Images Godfrey et al (1991) gives deseriptions of postinortem teacts in
the female African rhino.

The male reproductive tract 18 charncteristic of both the stallion and the bull
The accessory glands lie within the pelvic canal and can be imaged with a 5.0 MHz
probe, The nccessory glands include paired vesicular and bulbowretheal glands and a
prostate, The testicles in the thinoceros are extra-abdominal and lie dorsolaterally o
the penis in the same skin-fold

The female anatomical structires compare to both the mare and cow
Pistinguishing characteristics include a convoluted cervix with interdigitating folds
that appear on ultrasound as dark and light swirls above the dark image of the
bladder. A short bifureated ulerine bady leads to a bicornate uterie, The wterus lies
loosely on top of the intestines and coursee eraninlly toward the kidneys. The
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females ovvaries lie 70-100 em from the vilva, theretore. ultrasound probes
(principally 5.0 MI1z) need 1o be attached to extensions so thal operalors can reach
the ovaries 1o image them thirough the rectal wall

The vvaties are coverad with a thick tuniea albugtnea and consist of an ouler
cortex (zona parenchymatosa) and a central medully (zona vasculusa) similar (o
those seen in ruminants {Ken Lo, personal communication). The ovaries are ovals
that are flat if quiescent or round during active Tollieulogenesis Appearance of
corpus luteum on surface of ovaries suggests ovulation occurs from the surface,
rather than inte a Tossa as i the mare. A broad infindibulum with extensive
fimbria that covers the entite ovary supports this supposition.

Ultrasound examination has allowed the determination of early pregnancy
(Greg Adams, personal communication) and late pregnancy (Schaffer, personal
observation) in a black rhino. Follicles and pregnancy corpus lulewm have been
identified on the avary Hormonal assays o monitor cycling of the female could be
validated using ulirpsound

Pathological conditions that have been identified in the rhino with
ultrasound include ovarian and endometrial tumors and cysts In non-cycling white
and black rhinos. Ovarian bursal cysts also oceur and must be differentiated From
ovarian cysts and follicles. Leiomyolibromas (Montall, see (hess proceedings),
(Griner, 19831 and ovarlan fibromas and cysts (George Foley, personal
communication) have been identified in older animals at neeropsy. Hiagnoses and

treatment resolutions may be determined with ultrasound examination whieh
would expedite reeding success,

Semen Callection

Semen evaluation provides insight on the fertility status of the male
Einculates have been agquired from anesthetized animals with elactroejaculation
(Platz et al, 1979; Howard et al, 1983) and unanesthetized animals (Young, 1967,
Spellmire and Rooth, 1981, Sehalfer and Beehler, 1988), The first [raction of the firs
urine voided in the morning by the rhino has often included sperm (Schaffer,
personal observation), This provides evidence of sperm production, but not its
vinbility since urine is dotrimental 1o sperm quality. Various techniques of semer
collection from a Greater One-horned Asian rhinoceros (sueh as penile massage,

tectal massage, nrlificial vaging, and rectal probe electroejaculation) were detailed
previously (Schaffer et al , 1990),
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MOSE ammals required protracied periods ol traning (1-3 years) betore semen
samples could be regularly collected. In a few animals semen was collected during
initial attempts using penile massage. Collection of semen by penile massage was
successful in three black, five white and one Greater One-horned Asian rhine,
Reclal massage was successful once in this same Asian rhino. One white, one black
and two Aslan rhinos efaculated into artificial vaginas but samples recovered had
few to no sperm. Low voltage slectroejanculation applied to two black, one white and
two Asian rhinos did not induce ejaculation. In one Asian rhino, sperm
concentrations incrensed in fluids from penile massage when this method was
preceded by electroejaculation or rectal massage (Schafler et al | 1990),

Penile massage is the easiest to apply and most widely used method,
however, further modification and development ol other methods will provide
uptions for collecting semen and may improve the quality of semen samples.

Epididymal sperm is a viable source of gametes for assisted reproductive
technologies. Epididymal sperm was obtained from five rhinoceroses (two Asian,
two white and one black species) at pustimortem

To obtain epididymal sperm an incision should be made along the lateral side
of the base of the penile sheath to allow removal of the testicle surrounded by 1t's
patietal vaginal tunie. To remove semen from the epididymis different lechniques
were used [or the African and Asian species, since the murphology of the
epididymis of each was significantly different. The tubules in the African species
were so small and densely packed that the tail had to be chopped and the tssue
rinsed to recover semen. Only a few (1-2 ml) were recovered. In the Asian rhino,
the tall of the epididymis was round, firm and bulbous, protruding from the distal
pole of the lesticle. The lumen of the tubules were large, allowing seinen (total 18,7
ml and 25.0 ml) to be easily removed by Squeezing the tissue after punchuring the
tail with a 16 gauge needle severnl times or slicing through it onee. Sperm counts
from the epididymis wete: black thino, 89 x 108 /ml; shite thino, 1.3 x 107/ml and
12.3 x 108/ ml: Asian rhino, 65 x 1017 /ml and 853 x 108/ ml.

Semen Analysis

Normal seminal parameters of rhinos were presehted by Schaller and Beeller
(1988). These parameters have been updated in Table 1. Since many zoos are in the
process of handling rhinos for semen collection, knowledge aboul the quality of
inttial semen samples is useful to evaluate the progress of training,



Schafferetal &

For comparison, initial semen samples were collected by manual massage of
the penis from ambulatory rhinos, including three black, six white and 1wo Greater
One-horned Asian rhinos. Ejaculates were examined for color, consistency, volume,
sperm count, sperm motility, pH. sperm morphology, cytology and sediment. Most
of the 1-30 initinl samples in all three species were of poor quality and had common
characteristics, These samples were primarily dribbles of thin, white, brown or
yellow translucent to opaque fuid. The pH was 7.5-9.0; volumes were 0.1-5.0 ml
Although in a few of these Individuals, the Ffirst ntlempt at collecting semen resulted
in a sample with several million sperm, often, subseqient samples had few to no
sperm. Several million per ml epithelial and white blood cells could oceur
particularly in smaller sample volumes. Sediment was extensive, consisting of
calcium carbonate crystals and cells. The sediment was white and someatimes
flocculent due to strands of mucus with trapped cells and crystals,

Later samples from individuals varied belween species, In three of the while
rhinos collected approximately every 1-2 weeks for 1-2 years, samples have nol
changed remarkably from initial quality mentioned above. Sperm count ranged
from 0.01 x 106-32.0 x 105 After the first few (1-5) semen samples in one 39-year-old
black rhino (Spellmire and Booth, 1981) and one Asian rhino (Schaffer et al,, 1989),
the samples became clear to cloudy white and thicker in' consistency, with total
volumes of 0.5-160.0 ml. Sperm concentrations were 0.2 x 106/ml-5.0 x 109/ml, and
motility 0-90%. These samples had a pH of 7.0-8.5, and contained few to no cells or
crystals. These ejaculates were produced in drips or squirts of fluid. In the black
rhino, sampling continued several times a year for 10 years. Samples remained
consistent except for a recent lowering of sperm count,

In the Aslan rhino, after four years of semen collection approximately twice a
month, samples (30th to 68th) in the fourth year became primarily white in color
with volumes of 0.2-15.0 ml. Sperm concentrations were 1.8-20.2 x 109/ ml,
motilities were 0-50%, pH 6.5-8.0, and they contained very little sediment.

Sperm abnormalities in all the samples were similar within all three species.
The abnormalities were primarily, neck and mid-piece cytoplasmic droplets; bent,
kinked or folded mid-pleces; coiled tails; and detached heads. Some varlation In
heacl size and abaxial tall attachment 1o the head was alsh seen,
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Table |. Ranges of Seminal Parameters of Ambulatory Rhinoceroses Collected _
by Penlle Massage

SPECIES VOLUME SPERM
Concentration Motility Abnormality
(i) tx 100/mi (9% %)
Black {r=3) 0.2-164.5 0.0-600.0 0-90 40.0-90.0
White [n=6) 0.2-R0 0.0-32.0 0-20 20.0-86.0
Asian [n=1) 0.1-500.0 0.0-20,000.0 (95 50-92.0

Although fertility /infertility cannot be differentiated among these samples,
the above charactleristics (volume, sperm concentration and motility and sediment),

may be used lor comparlson as semen collection progresses.

ASSISTED REFRODUCTION

Although artificial Insemination and embryo transfer are desirable for
reproductive management of rhinos, further development of lechniques Is
necessary. Equipment needs development for dealing with the complicated cervix
and lengthy uterus of the female Detailed identification of events in the female
reproductive cycle will aid in the development of ovarian stimulation and estrus
synchronization reglmens, as well as timing for artificial Insemination. In addition,
effective collection and preservation of gameles needs lo be developed. These
obslacles can be overcome with dedicated commitment by zoological Institutions.

The resulting protocols would then be readily applicable to rhinos already
acellmated to routine handling.

Cryopreservalion

Cryoptreservation of semen of the black rhinoceros using one type of extender
resulted in successful recovery of post-thaw sperm molility (Platz et al, 1979,
Spellmire and Booth, 1981). Only one type of extender was used in these studies and
motility recovery was less than 50%. Dilferent extenders may improve recovery of
sperm viablility,

Ten different milk and egg yolk extenders with 4% and 7% glycerol were
applied 1o the split ejaculates of a 30-year-old Greater One-horned Asian rhinoceros.
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Only similar ejaculates “spermerich fractions” (1.5-13.8 x 109; 30-60% motility)
which were low in accessory gland fluid were used 10 cryopreserve with the “pellet”
method. Extenders were ranked according o the resulls of sperm motility, exclusion
of eosin dye staining, and sperm responds 1o hypoosmotic swelling. Slgnificant
differences were not demonstrated between milk and egg extenders, however,
viability improved in all extenders containing less glycerol {(4%). This study
suggested that this rhino’s sperm was sensitive to glycerol. This may have also been
i factor in low recovery of sperm of a black rhino which was frozen In 9% glycerol
(Spellmire and Booth, 1981),

CONCLUSION

These procedures are applicable to zoological institutions and can be used o
establish parameters that will help to qualify the fertility of the population. Regular
monitoring of the health and reproductive status of the rhinoceros would
significantly improve their management. This insight can be gained with
minimum expense in cage modification and efforts by personnel, Once the fertility
of the animal has been delermined, reproductive management strategies can be
developed to help preserve genetic variability in the rhino population
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Videos on semen collection techniques and chutes or ultrasound techniques
are available from Dr. Nan Schaffer, Northwestern University Medical School, Dept.
af Obstetrics and Gynecology, Prentice 1504, 333 E. Superior Street; Chicago, 1L 60611-
005, US.A, (312) 90R-N9N2 /FAX: (312) 908-6643.
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Ganeral Motes & Dperating Insrruetiang

for the St. Louls Zne Rhino Restratnt Churs

The proposed fhine restralne ehure fs Pabrdeated from G061-152
aluminum,

First, Eor tha welghn Bnd manstverahllity, and secondly to elimtnats
the clanging of nteet Againnt wtawl, whiech sanmn to upnar the thilpna,
Alumitmm haw a1 deadsr ting ko ¢,

I have bean assurad by Reyntdd Aluminum rhar &nos1 T57 alumliniim hoa
the pame strength s steel, and alno the same deflection praparties,;

Each alde af tha rhute will welgh approsimatety 400 Yha, 1t will hs
hinged off of a wix (6) tnch nrsel Plpe sat three (1) faor into concrete.

Each #ide of the churs wir) he hWinged 1t the cenrer re alloew Lt Fo
fold againar fteelf, and phan sUlng agatnet the exiseing Fanes. This wil)
allow the gangway to be uned ss an accann for rrucks and equipment,

On the opposite and of the chute will ha 3" x 16,0 wide flangs heams,
which will net wg o locking support.

After the ehits 1a locked in place, (3) 5/8 heltw and nuts ars in-
ntalled ar the centar hings, through kath uprights as o mafery fearure,

Hext tha sighe (8) serevincks arw serawed down. They w111 have a
large wanher or plate walded in place approximately thres (1) Inches From
the borcom.  This will bear en the ground ro help wupport the weight of
the chute. The thres (3) {nehes balow the washer will Insert into pipe

alaeves set In eoncrets in the ground. This will add Strength to ths side-
way motion of the eshuta,

The framework for rhe Rulllotine pate {s a four (4) inch x 2-1/4 1neh
channel, This acts s a tyack for the pata,

Tha top and botkom rumners on the chute will be deilled ou gix (6) inch
increments to nllow as eight a f£ip against the rhine's rump ae is posatble.

The rhilno munt be conditloned ro fead At the gliding gate from a r=-
movable Feader,

An additional puillorine gate or stmiinr device will be designed to
drop into place ro harnesa Lhe rhine' s phauldaca, fr will be des=lgnad
to allow the thinn te escape inta the yard in the evant of an amergeney,
yet be complately safe for the kesprs or other personnel

The framework for the guillotins Rate will walght approsimataly nixty
(6) pounds and ean masily be put in placs by tyo (2] men.
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CHUTE DESIGN TO RESTRAIN AMBULATORY RHINOCEROSES
AND REPRODUCTIVE EXAMINATION

N. Schaffer, D.V.M,, Lincoln Park Zoo: D, Hall, D.VAL, Henry Vilas Zoo; B, Reehler,
D.VAM., Milwaukee County Zoo

With raining, rhinnceroses ean hecome trctable enhjecte for reproducrive
investigation 1o expedite training, 2oos have idlt chgtes t resteain their animals, Diverse
chite designs swere hnile ar seven different zons [ighly agitnred amd fractions animals have
heen sueeessiully restrained in the mon recontly designed models, partienlarly one at the
Henry Vilas Zou; however, thess designs still have their limitions. This report identifies
imajor probilems with chores and makes wiggestions for improvements in design,

T an fmproved design for (hines, the chute s twice the length of the smmal’s shonlder
v ramp measirement and s divided with pwa vertieal hors that shide in from the sides of the
ehitre to the shovlder of the thing, When the thimo lowers its head, it ean move forward in a
chute as much as twes feer The bars alleviate this exeessive ol wattl movement, In additon,
this allows the aninml 1o he stopped ad handled going either way in the chute. Being able to
quickly release these hars often 1elieves agghtated animals withour having to release them
completely, Toll clmtes ot Bars over the top keep the animals from climhing or rearing wp.
Hordzontal hars, tn the chate's gaes and sides, are hazardous for examiners when the animals
lay thown. 1f the animals forward anel side-ta-side mobiliey is Hmited, vertical bars on all sides
are recommended The distanee between theee hars along the sides of the chute shouhl he
greater than the width of the animals foot, which will keep a foor from beeoming wedged if the
animal tolls on its side in the chute. For examiner salety, this distanee is divided with
removabile vertical bars. Since rhinos slam swinging loars, sliding o guillorine gates are the
most effeetive, A recrangular openimg in these gates for performing palpation shonld not pin the
arm of an examiner when the animal i€ shifting or hecoming recambent, The distance between
the vertical sides of this rectangle mns he wide l-m-ulgh for eenminer salery while sull limiting
the space in which o thing could squeeze throngh. Also for uperator safety, since rhinos, lay
down in their chutes, the horizontal bonom bar of this teetangle shoulid be only a few inches
from the ground. Solid doors shauld be wsed 1o stop thines, ginee they will attempr w charge
small openings

Rhitos are trainel daily; therefore peemanent, indoor-m-indoor, pass through chutes
are the st convenient, This alsn prevems mclement weathet from imerfering with studies
an the animals. Good lighting amd electrienl sonrees are wseind Consideration of these
modifications when constructing these chites will improve safety when examining the
rhinoceros.
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RHI

END GATE

(front and back gate)

B 212 pipes

Removable poles
|Optioral|

frack 3-1/2° x 3-1/2" angle Iron x
ane pipe of 3-1/2" flat welded on side.

' x 3-A8
()

Optional center bar, but if
not present, Mmeasurements
must be exact

NO SIZE:

point of hip to point (3'2"):

Width at shoulders = 2

rump to point of shoulder = 8'

length of rhino varies from 9' (head down)|
to 10'8" (head up)

SHOULDER RESTRAINT

Space 13 to 14 [measure. 2'2°) opens to
allow rhino through. This space can be
narrowed by adjusting shoulder
restralnt bars to second position,

stable
poiles

maoving
proles

handles for
moving
restralnt

poles

2-1/2°
pipes

second positlons

4'5"
This width allows the
hino to e dow
comfonably



CASE REPORT; SUCCESSFUL BIRTH AFTER INTENSIVE MANAGEMENT OF AN AGED BLACK
RHINOCEROS {Diceros bicornis) WITH A HISTORY OF ABORTIONS

Er. Nan Schaffer!, Dr. Willlam Brvane?, Elizabeth Derkuley® Jo Anne Berry=, Ronald Powell2,
Chris Barnett, and fannifer Jovess
I Director Rhino Reproduction Program of the Milwaukes County 200 and Northwestern University
(ALS, Inc,, 680 N, Lake Share Drive, Sulte 1125, Chicagas, Hinois, s0611);
“Sedygwick County Zoo; IDeaconess Research [nstitute

Histu

anIInwing two live births, 15 yeans of non-breeding, and three recent sponmneous sbortions, a
wild-born (1962 st ) femaly black rhinoceros (SB#53) at the Sedgwick County Zoo dilivered a healthy
male calf on August 1o, 1995 According tn 1992 Black Rhinoceros Studbook reeords, she is the oldest
female to have produced an aifspring i captivity, and 18 one of the few animals to produce afisr
repotitive abortions. Aggpressive health and distary management, along with supplemental
progesterone 15 balieved 1o have assisted in mainlenance of this 470-day pregnancy, Since areiving in
Wichita in 1V88 on breeding loan from the Detrolt Zoo, she had Sred regularly w4 male (SB2301) but
aborwd fetuses ar 8 months (Oct. 1989), 10 months (Apri] 1991}, and 4 manihs (December 1991 Traama
o the temale In one case, and placentltis In thi last twi cases were suspectidd of conmbuting to the
abartions. After each abortion, the fermale was alliwed swverai months of recovery and then usually
became pregnant Immadiately after reintrduction to the male +» determined by non-retum & estrous
and sallvary hormone assay (Czekala, pers. comm L In March of 1992 when the iemale was expectes to
Pecome pregnant again, close monitaring of medical wnd rspmductye s@itus wis besun to try 1o elucidate
the Causes of reproductive fallure

Dier

The female rhinocernsceros had fluctuamed in weight since arriving at the 200, Therefore, the
calors and vilamin/ mineral conmt of the dier was increased sgraticantiv. During Hie last pregnancy
she was fed daily: 12 pounds ADF 16" herbivore pellets Purina Mills, Richmond, IN), 3 pounids
slephant supplement [Purina Mills, Rienmond, IN), (2-18 o2 of olasses, | 7 Cup of trace minenl salt
(Morton Co., Hutching, KS1, 1 carrot, | onion, 1 celery stalk, 20 |be, 122 prairie hay/alfalfa, 10 pounds
alfalfa cubes and 3lce (vitamin E) of TPGS (Mazurl, Purina Mills, Richmuond, IN] At mid-pregnancy,
whan bulusss of half-chewsd hay revealind she was having difficulty in chewing, the dist was divided
it four feedings. Alsg, the prairie hayv/ dllalia was shredded. n additon. pounds /daily of dawry
chow (Furina Mills, Richmund, IN) were given duting the third srimester She expenenced severe
waight loss Jduring the first hall of pregnancs During the list nall of areumancy. her witlght and
condifioning Improved significantly

Restraint

Closer monitoring of the femaie's health ana rEproduction was possible through the use of 4
festriing chute. Thie chute is patterned alter the Henry Vilas Zou design and constructsd of aluminum
vertical bars (J&M Construcnon, Wichim, KS). Ir foids into place in the off eshibit passage berween
ndoor and putdoor exhubit areas. The endgates are gulllotine backed by solld doors. This chute (s lomy
and flares at sither end o make it flush with the exhibit gates, This flare allows the animals to swing
thetr rumps from side-toeside. Interim guillotine gate sliminates the flare. but hortens the chite
making It difficult 1o close the gate before the animal backs up. This female Slack rhinocerosceros
allvwed, almost Immediately, cephalic vein Bood collection and ultrasonography

Mudical Management
Medical trearments were performid as Indicated by weekly analvsis ot nematnlogy and serum
chemistries. These values remained unremarkable throughout pregnancy sxcept for o slightly low
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phusphorous (3.1-4.9 mg/dl) which caused a slight imbalance in the calctum o phosphorous ratio,
Also, low glucose levels (1940 mg/dl) were treated by daily administration of molasses. The frequent
Appearanca of mucopurulent vaginal discharges were treated by flushing the vagina with Nolvasan
utieriis suspension (Ft. Dodge Laboratory, Ft. Dodge, [A). An acute case of anorsxia and depression in the
female resolved after treating a we abscess. Periodic skin ulcerations wers controlled by & topical
ointment, Nolvasan, massaged inw the skin, She periodically had bouts of dlarrhes. Since sand
impaction had occurred in the male, Equisyl (Animal Health Care Products) or mineral il was
administered in the female’s diet

Reproductive Management _

Ultrasonography (3.5 MHz and 5.0 MHz linear probe and 500 Aloka scanner: Corometrics,
Wallingford, TT) was performed once a week for 2 weeks before conception and during the first 12 weaks
of pregrancy, A dominant follicle was associnted with estrous, A pemistent ¢yst (J0mm) was associated
with the sight ovary. Follicular development continued during the first 12 weeks of pregnancy, A
2x23mm corpus luleum was noted on Day 38 of pregnancy. On Dav 16 ai sregrancy, o 20x22mm vesicle
was noted In the uterus, After Day 25 the vesicle was undetected until Dav %1 when the membranss of
the dorsal embryonic sac began W reappear.

Serum was collected ar least every ither wesk for 70 days privr o conception and throughout
pregnancy from the right or left cephalic veln. Feces and urine wers collected 4t least ance or twice a
Wik, Serum progesterone wits analyzed during pregnancy by mdivimmuncsssay by Roche Biomedical
Laporatories (Fig. 1). Sterold hormones and conjugates were also andlized In urine, feces, and serum
with enzyvme immunoassav [Berkeley and Schaffer, 1992 (Flg 2! Serum progesterone
radioimmuncassay analvzed during the sstrous cytle reached nidirs of <112 ng 'ml and peaks averaging
1= ng/ml. During the first five o six months of pregnancy, vallies ranged from | 2-4.8 ng/ml. After six
munths the values ranged from 10.1-35.7 ng/ml with an average of 192 ngy mb The patterns for serum
progesterone radloimmunoassay compared closely with levels resuinng from snzvme immunoassay
analyses, However, the fical progesterons levels durmg the last 10 monins ol pregnancy demonstrated
A 5=10 fold Increase from lutesl phase levels (pregnancy: J00-4000 g T Ary feces! luteal phase 300-800
ng/’ g ury feces)

DISCUSSION

Restraint

At least nine different chutes have been bullt for four species Of rhimiceros [Schaffer ot al.
14910, The chute at Sedgwick was built according to a chume designed by the primary author at the
renry Vilas Zoo In Madlson, Wisconsin, All exams or treatments were performed i this chumwe
Hlevianny the need for anesthesin. Anesthesia has contributed to or e the couse of desth tn at
ast three species of thinoceroses. Although the expense |y greater and the FAINING IS MOre times
consuming, the use of chutes has allowed repetitive performance of & vanety of procedures in four
species of rhinoceros, Including blood collection, ultmsonogracny, semen callection, bladder
atheterization, and skin and foot treatments. In some instances. operators have trained rhinocerses o
wierate ear and cephalle vein blood collection without restraint =+ affering food and congact (D
Nichuls, pers. comm. and M, [llig pers. comm.}. While this trainmng nas provided some medical and
reproductive monitoring for several months, it would have limited Jsefulness (f the animaié reg e
intensive medical or reproductive reatment.

Monitonng and Management

Ultrasonography has been shown o be 4 sale method for assessment of estrous cveling,
pregnancy. and pathology In the rhinoceros (Adams er al. 1992 Schaffer et al. 1992; Schaifer 21 al,
I991: Schaffer and Beehler 1990), Since this method has proven to bé useful for identfying
reprixiuctive status In the black rhinoceris, It was used to validate circulanng and excreted hormons
levels. The same correlations bervess ultrasunographic images and ~ormone levels nurmally seen In
the domestic animal wire also seen in the rhinocero. The donunant :ollicle was associated with
decreasing progesterone levels and Increasing sstrogen levels. A regressing Corpus [ulewm wins associaied

B ASAAs a2
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wilh dlisc reasing pmw-uh-rmm lowels A pregnancy vieilcle was conslitenl will persiatent Fl!lw'ﬁhﬁlllw
Bovals, Dorwaesvarn, e vesdole T sl ol dleopopond Beyonnd pobe pesetintion switlibn 25 divys, kb
WCAEfenlt b menmstbor e by, T donsal veslile meprpeared afler S0 dags, The vealele seemsd b
drop raphdly swhieh may Paves Been e b the age and Lashy of this female's reprodoctive et

Chrealatingg o pxereted hormones Bave s esamitied by many animnl spechon iehnding the
rhinoceron (Kickpatelek ot ol 19978 Schwarzenborger of al 1995 Hdle ot ol 1992 Lasloy and
Kirkpateick 1991 Ramaay of ol 197 Lonkatoff ot ol 19E2; Kassam momd Lanley 19H1E b thde T,
e ot iogg ol iy I'ry cironlabingg Gservvond Do cyhed by |1|n||rm'|| wilhy emereden) boprmoun
Both demonmtratedd porsintent progesterooe levels that were lwer o the firt 56 monthe than in the
Bk 13 ot hathy comaled boe aisedd Ao slimggoomses pregganney. | loseever, ninee thae cleenlisting peak levels of
Tuteal progestersone (1%ng /mi compare chimely with ihe pregoaney levels (19 dmib) ithese levels can
el B aemind b b ey Hather thie pasestatea e of Increases ] secam progesteram leveds woilil
b bibicative of vy Tharefire, senlal Blood sanaplion iver a B buw b R EBORLAN Cynlie e abions wanilid
Fave Lo by “n.ﬂ}':mi ﬁlhu-rmllu-lly_ bt Whe evwcreboney Do Qoo et ialin o 8100 Tl crogue, 1is
highe Tevel of progiesterome wouhd be Bdicative of peepnaney, Thas Tewer Tecal sampdes are needind 1o
indicate preprancy amd they are epsier b pcguiie. These Tactors have gesulisd D e mapild, scourste
diagnusia of pregnancy In several animals (Berkeley ot al, 1953 Berkeley, anpublished data). The
administratinn of the synthetle v"“H”“ may have :umpihnh-tl the exeretinry hormone analysls
Flowever, s iy e disrsggantod becauses 1) e slevathiom i progesstennie in e fieces of this female
birggan a mnnlh alber Ml baggbmbogg of aalibodsteation of e denge mmd 20 the same peak progeshem
vinlinest bavo occueres D by ol poggeaed eliboeer i

A wbiodogy for aborthon by this Temale was ot idendifbed, pacticalarly since pregnancy wis
muccessiul, Abartiom e peeabmorption of the febos geears more freguently in oldvr diweatie andnle,
however, stress, poor nutrition, and ascending tract infection have also been implicated in olher
mrbmals and coulid have been factors in this fomale.

Although this female wan well bver the rlirrmlurliw ape (25 yeard) of thinoceroses in
enplivity, she was yomger than Lhue rurmrlml productivee age (8 years) in the wllid (Sl ad Remld
10921, Several probloms wede poldiessed Ihal could Bave besn wequeln to her age Tler bselh wire
unevenly worn inderforing with mastioation. Stedaing Dee Tood andd Tncoeasiog e poimbers of Teedings
frovm e Qs fonee Himes g day probaldy bnepoved B mstabolism, On Baler esambnablon her cervie wis
Fivrred o Bk evnrmal bomse wiod ehissiete This comled tesnilt o aseending traet nfections which e eviiling
In her histary of placentitia In this female, o vaginal discharge was nob aneomimon, however, when i
became coplons or discalormt during pregnancy I was fmedintely: treated Tooahidiblon, e valva
weornthd mevmewed i beeowmae mvwol by o b ber

A vagghial diseharge con nlien ocoue i both cycling and pregoant thinoceroses, partlealarly in
thie Tost Tew woeeks before partorithon: Thie discharge Is usually o fewe drops oo few millithiers of pasty
o mucold material that ¢an acoumitlate on the il or valva Howsever, one voungg female black
tlinocerin al e Rivechpiks Zoo fregquently diicharged Tavge s, o e 29000, ol malerigl Hiosl
somuthmes foeoad @ Dnrgee ol plog Tvestigators Tuave el psicinbiogg s diichonege Ty e
thiberros selily esbrons, Toowever, shee esteens disdectiony b bl ivbodnudly goeomodol s remine
unclear amd sHI peeds Turther charaelerization,

Durriogt the early paet of this female’s pregoancy, lateal insaffichency bocame a conerm an the
eaune of aboriion, Luteal insufficiency can be a cause of reproductive failure in older animals and can be
characterized by wirly abortion and low serum prugesierone. This femalie's lnst aborton had veeuersd
unrly i pregiancy aned her sernim prrogesterine was nol Increasing al the D, Sinee progesterons s ool
known o interfere with pregnancy, supplomentation was instilaled, Recently pregoaney was
malitalsd i another dhlioceros with s history of abortion when progestin was supplementd (1
Durmant pers. comm
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Nutritional effucts gn Pregnancy’ can result from iver- or undet-consumpiion or Imibalances,

k rhinoceroses may have some pecullar nuiritional requirements which i still being dibated (.

Dlerenfuld pers. comm,), Since this rthinocerom had a tendency i lise welght during pregrancy, sl was

offered a higher vitamin/mineral and ealoric diet. Her mineral supplementation was higher than that

recommended fur 4 perlssodactylid, Her welght loss may have been the grenter demand by thee fietus on

this older female's mtabolism, Thin was Indicated sinee she Improved after the hay was shreddod
andd numbers of fesdlngs ncrpmed,

Serum chemistriens revenled low Rlucose and phosphorous levels. The Tow glueise could noi he
nssocnled with anoresin or pancreatic nsulflcleniles, bt increasing her Teelings W fowr Himes » tlay
resulied In malntennnce of higher Klucose levels, The low phosphorogs iy have sl from peridic
Bt of dlaerhen, wince 1 eyl Ienprovad after resolution of the diars e, Thee caimes of these Tovels
rerma b ancloar Mot enn tne wsmschntid with lows of preguancy, Diabeties ate known o have troulle
malntaining pregrancy Calelum-phosphorous rtios can be critical in Pregnancy due to the demands of
the growing fetus The hosphorous was mnly minimally low and, therolore, was not tenteg,
Mhosphorous imbalances [;nw- bren noted in other black rhinoceroses and Is boing iInveatigated (§
Miller pern. comm,)

CONCLUSION

Intenslve management and treatment improvad (his female’s hoalth as well as apparenily
resolved this animal’s reprodisetive problem, Sinee 200% of the anlmals in ihe (986 AAZPA Bilack
Rhinoceros Sutvey had aborted and as ol the 1992 Black Rhinoceros Studbouk, 17 females wers non-
producing, this problem, may need furiher investigation. The tiology of abortion Is this female in still
unknown but potimtial problems were klentifled and treated. This Peegnancy can be used as n reference
In Investigating other nﬂmmnu ruﬁm.-.l,
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Figure 2. A Comparison of Serum and Fecal Progesterone Concentrations During the Estrous Cycle
and Pregnancy from the Black Rhinoceros “Bibi® (SB#53). Reprint from: Berkeley, EV Fecal steroid
hormone analysis of ovulation and pregnancy in the black rhinoceros (Diceros bicornis). Ohio State
University, Thesis, 1994,
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I'hiese are tho chutes thar Lam awsre exist i the V.S, Malaysin, sndd Indomesin. § have worked witl snimals
in most of them, and all of these animals have been mwansgeahile excepe for the 7 white chinos st Madison, 1t ook
about o year of weekly expoure to get the Termale rhing we secept Wiweekly ulivasonm! examdnations

Henry Vilas Zoo (Madison): I dedgned this chure after espetience with elintes ar Oklabema s Dlowston, Afiey
final conseruetion, it was e Tong amd slightly seo wide, Aler wonkbng whth the elaee, shondiler testrabing were
wibiled moned the godllotine oot swas mndified Uhese bave boen elfecttve modiBeathons Uhls ehinte has Been toseedl |
am confident I the dlesign an long ax the sdmale are reasomably weaved. (ieluded dn viden )

St Lonls Zooe [hin chiute wan patterned afier Madison's and consmruceed so (v eonld be removedd. 1r fs all
ahuminwm, making iv difficule o madify sond expensive, but bt b lighter and makes less nolse, Shoulder restraineg are
needled, Anirmale are not tegularly worked; they remain unacelimate] w the stracture, (No video foorge svailalile)

Sedgwick Connty Zoo (Kansat)s Also patterned after the Henry Vilas Zoo, bt made 1o fir the existing space.
The animals are regulatly worked This ehute b ton long and the Nares, st elther end to make & Nush with the

gates, allow the animals w swing thetr cumps from side-to-sfide. The gate pipes ar the back ate too close for
opetator aafety. (Video available)

Oklahoma Cliy Zoo: This chute unfolids from the wall to fie nto o passage. 1t has some limieations that put thines
anid persannel ot visk, (Ineloded In video,)

Henry Daoatly Zoo (Omahal 1t is the only one with squeeze capability from the side of the animal. The first time
this anfmal was in the chnte It was squeezed, It ralled aver tn the chute, however, this antmal was piven no time 1o
acclimare. (No video )

Cinelnnatl Zoo: ‘This chiute has several sdesntages the chute I Indoors and berween eaging, sulid peower s,
o] aecves b the Foet and ead of e ehine, Rue one daadvanege e makes recial palpation alimest fnpossible b
a very large post that tons dowi the mbidille of the back door, therefore no sceess 1o the rectom, (Video available )

Fossll Rim Preserve (Vexas) This chute has some squeeze capability, The “V* in the hack door will keep the
hack legy Insitle the ehue, b tiis may be o problem IF the sunimal lies down. Animale are not worked regularly, |
lave ot seen It b ouse (N viden,)

Milwaukee County Zoo Lhey lave s unfinished design,

Wild Animal Tlabitat (King's Dominlon): This is 0 dead-enil chute with two gates on one end, Tr bs exeessively
long, bt can he effectively shorrened (T the animal will allow the frst end gate to be closed However, this gare hins

s high crossbiar which conld be dangerous during palpation, The snimal climbs an the frone feed wongh. (Video
wailahle) .

Sungal Dusun Reserve {Selnn;nr'. Malaysia) This chute 1 on 8 cement dlaly with inbedile] sieel posts. The bark
three hars are removed o allow entty of the anlmal. These Sumatean thinos are so managesble that the chute can

wsually be used as 2 dead-enl. I is nov covered, and has rocently been shurtened and yome side-posts removed
witden gaps, (Viden availalile)

Ragunan Zoo (Jakarta, Indonesla) This chute can squesze Sumneran thinos, Cement covers one side snd one

enil, Ehne alile ean be maved fnte place s o squoese, There s o gate ot one el o the enver over the stneture b
slightly highee than the hedght of 8 Sumatean chinn,
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Placing Poles in Chute for Sumatran Rhinoceroses at Sungal Dusun Reserve, Selangor,

Malaysia.
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FRAME ;

he frame will be constructed of 6" x 6" HEAVY H BEAM (188 per ft.) and will

bas & molid weld construction and have the ability to ba the deck ans wall anm
the over all frame with the addition of the mlectronic mcales.

fivernl]l Helght of Unlk 11" = /"
Uverall Length of Unit I8 ~ 0"
Overall Width of Unit 11* = ¢"
Insida Halght 16 - 10"
Inalda Length 14° - 2
Inslds Cags Width 8" - 0"

S0LID SIDE PAREL:

The nolld side of the unit will ba weldsd into the frame work end will be
conatructed of 3" % 5" rectangular tubing 4" Schedule BO pips,

Tha hinges will be 1045 C.R.R. - 1 1/4" diamster Cold Drawn Butt Weld Tubing
for hings material for esach door opening as shown per print.

The latchas will be made of 10456 1 1/4" C.R.R> and will also uss the 1/4"
wall \ L 174 1.D. bushing materisal for all latch and hin:alplvnt pointe.

HOVABLE SIDE PANEL:

The center frames of the movable eide panal will be 5" H-Baam and wlll move
in and out hydraulleally with a 36" stroke.

The front and rear halves of the movabla side panel will be constructed of
2" % B pectangular tubing x 1/4" wall and 4" pipe scheduls W80,

ALl of the door openings (as shown) will have 1 1/4" C.R.E. hinge material
and the 1 1/4" 1.0. % 1/4" wall bushings will be umad on all hinges and

p latchaa.

The front and rear halves of the movable side pansl will slmo have a 307
stroks and will move separate of each other giving you thes most in

. adjustment and flexibility.

FRONT AND REAR DOORSY™ ..

. The dooras will be canstruntedluf 3" x B pectangular tubing and 1/27 wall

and mscheduls HBO 47 plpe.
Each mide of the door wlll opan and closs hydraulically, =snd will have a

. ponitive throw lateh assembly made of 1" x 2 1/2" Flat. Thens throw latchen
' are also hydraulie. The hinges and bushings are mads of tha L 1/4" R.R.

shaft and the 1/4" wall x 1 174" 1.D. bushing for hinges and labohan,

Each half of the front and rear doors will have 2 door openings each and
will hava the mame hings and latch matarial as all other doors,



HYDRAULICS:
The front and rear doorm will work from s single aponl onlus,

The poaltive throw latches would work from Lba own hydedillle valve laver,

¢
.
.

The center of the slde pansl would move in and oukt 387 with 2 cylindara and
a flow divider valvms. Tha divider valus disparman hydraulio flulda on &
BOX\BOX ratle kseping the top and bobttbm even at all bimen.

The front and back portlions wonld work Indleldually, bl Lha pams way An
your middle mabt of oylindera glving you 30"% af movempn! with each hall of
the movable mpide panel,

The follewing prlee would be bthe unlb demoribnd abave,

Tha arsa whers the valves are loecatad would be open area (nob encloned withe
expanded metal).

The unlt would be palpbed wlbh our apamel ban Dlaloh

ALl hydraulics would hnve beaen tented apd prespaes sebblpgs adjusted prlor
to shippina.

The unit will be ready to connest ko your inlat and onblst lines to our
valves upon the molld metbing of the unit,

This unlt has bean deslgned with the eslectronie nchlen na parkt of tha untt
therefore becoming part of bthe hid,

Concrate work will be performed prior to sgulpment arrlval, and prints will
ba furnished by Cummings & Sonm for this layonk of how blg the pad phould b

and the placement of the stesl pada for us to wald Lhe unit down malld on
moale cells.

All unloading expennops and metbting up of the unit will be an additional
coat,

Total unit price with erlectronle scalen $90,786.00
Freight 1,400.00

Tatnl ad0, 106, 00
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