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1, INTRODUCTION:

In 1985, the Rhino and Wildlife Conservation Commitee (SR WOCC) of Subsh estublished 4
local capture and breeding program which was activated in 1987, Several forest reserves were
surveyed and rhinos that were exposed 1o poachers due 1o the loss of their habitat; were
cnptured. A total of 10 thinos were caught between 1987 and 1995 in Sabab (8 males, 2
females), Two of the capurcd wnimals, both males, died during the capturing in 1987 and
1088, One animal was released back info the wild, the Tabin Wildlife reserve, aller being
equipped with a radio transmiter. Eventually, & total of seven rhinos were moved W the rhino
breeding center in Sepilok. Sabil (Bosi 1996, Foose 2005), The rhinos were taken care of by
the the Wildlife Department Sabah (111L.). which was formed in 1988, when the gume
branch and the SRWCC merged together. This Department is guided by the Wildlife
Cemservation Enactment 1997, The conseryation of this species was boosted between 1995
1908 with Funding for about US 411 000 received from the Cllobal Covironment Facility
(Q.F.1"1 through the United Nations Development Program (LUNDP) with the support of the
United Nations Environment Program (LINEP) and the facilitation und coordination of the
AsRSCG Mulaysia (Anon. 1495b), SOS thino, o US-hased conservation orgamzation fhat
focuses its resources und expertise on the critically endangered Sumatran rhinoceroses in
Subah, got involved in Sepilok in 1998, Dr. Nan Schaller, n renowned veterinarian
speelalizing m rhino reproduction, Is the founder and President of SOS Rhino, She advised
the former staff in Sepilok in the reproduction of the rhinos und the use of ultrusound
equipment and she examined the rhinos, From November 2000 onwards SOS rluno got more
involved and assisted the Sabah Wildlife Department with manpower and forelgn expertise in
Sepilok. Dy, Annelisa Kilbourn. Dr. Fdwin Bosi, Dr. Rosa Sipanghkui, Dr. Cheong Choong
and Dr. Petra Kretzschmar were employed by S8OS Rhino to ussist the Wildlife Department
with the breeding in Sepilok. They were assisted by local velerinarians and keepers which
were employed by SOS thino and the Wildlile Depurtment. The present report gives is an
overview of duts collected by rangers and scientist on the health, nutrition and breeding status
of the Sumattan rhinos in Scpilok between 1993 and 2007, The report does not mike a claim
to be complete it just summurize the information which were available to the author,
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2.1 Data source:

The report contains dua collected between January 1993 und December 2006, The main
sources ol information were monthly reports writien by the head rangers of the Wildlife
Department. They collected basic information on food offered and caten, weight and health of
the thinos. These reports were complimented by reports written by veterinarian and scientist
who incorporated information hormone concentration. breeding attempts, behaviour and
blood chemistry and rectal femperature in their reporis, The following scientific reports were
used for the report:

Jan 1993 = Dee 2006 monihly reports written by hend rangers of the Wildlife
Depariment

Noy 2000 - Feb 2001 quirtely report Tir. Annelisa Kilboume

July 2001 - January 2002 monthly reports Pr. Cheong Chee Choong

September 2002 — November 2002 monthly reports Dr.Svmphorosa Sipangkw

Mareh 2004 - October 2005 daty collected by the author  Dr. Petra Kretzschmar

September 2006 — December 2006 monthly reports Dr. Cecilla Boklin
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2.2 Animals:

In July 1987 ihe first Sumatran rhino was introduced to Sepilok. It was sn adull male of
approximutely 27 years of age. He Was named after the area where he was capiured, called
Hutan Simpan Tenegang. in the Kinabatangun area. Cine and a hatl yenr later “Tenegang™ gol
a compunion, n voung female culled | un Parai”. She was captured in April 1989 as un
orphaned of upproximately 5 years of age living under a stilt house in Bukit Belancon, in the
arest of Lahad Daty, Two vears later, another male, “Takala”, with an estimated date of birth
of 1981, was captured in Sungal Pin, in the Kinabatangan arca. In 1992 and 1993 two
additional males were captured, “Sidom™. with an estimated birth date in the wild of 1982,



and a young male of approximately 4 years named “Tamung”. The second

“Gielugob”, was captured In 1994 in Sungal Gelugob in the

| lemale, called

Kinabatangen uren. Her estimated

date of birth was 1979 (aeeids 1o e ddiscussed, his daie @5 in the data Mic from "lt'l”-l”ll leuld

her resulting uge afpears Libin bl v e, I'-i.“lili}'. m 1995 the lust rhino was imtroduced 10

Sepilok, o young male named “palbumi” with an estimated date of birth in the year 1990, A

summuary of this historicul data is given in Tuble 1.

[uble 1: Historical information of the rhinos captured and introduced 1o Sepilok between

1087 and 1995,

estimated introduced
name Sex year af birth place of origin date of capture to Sepilok
Hutan Simpan Teneggang, no [
Teneggang Male 1960 Kinabatangan, Sandakan infarmation | 14.07.1987 |
Lun Paral Female 1984 Bukit Belacon, Lahad Datu 22.04,1989 no data
Takala Male 1981 Sungai Pin, Kinabatangan 05.05.1991 nodata
Sidom Male 1982 Sapa Sidom, Sukau 27.08.1992 |28.08.1992
1288 - | Bulud Napa, Sukau, Kinabatangan
_ Tanjung | Male 1989 (Tanjung Panjang) 20.07.1993 |23.07.1993
Sugal Gelugob, Sukau -
_ Gelugob | Female 1989 | Kinabatangan 17.06.1994 20.6.94
Hutan Simpan/Rizab Hidupan Liar
Malbumi | Male 1980 (Gelugob/Sandakan| no data 21.11.1985
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2.2 Rhino enclosures in Sepilok:
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The rhino were housed ul the Sumutran Rhinoceros Breeding Center (SRBC) in Sabah,
Malnysia, within the northern strip of the Sepilok Forest Reserve (N 05 51.841', E 117°
57003}, The enclosures consisted of five night stalls and two outdoor enclosures. Fach night
wtll hasd an indoor aren with a cemented floor and a water basin and an ouiside area with @
sandy ground and u cement wallow, The indoor arcas were covered with a corrugated iron
roof: the vutside areus were not covered and were exposed o sunlight, A small viewing
plistform was suached to one night enclosure. The platform was used for VIP guests only. The
outdoor enclosures consisted of natural minforest which wis fenced with walls made from
tropical hardwood (“beliun™). The aress differed in size, The so called “breeding enclosure™
wis 3.1 hectare or 0.031 square kilometers in size. The building of the breeding enclosire
sturied in November 1990 and finished in January 1993 1t was built in order 10 focilitale the
natural breeding of the thinos, The vegetation in this large enclosure cun be characterized us o
secondary rainforest cansisting of u lew wall trees and lots of bushes with 4 relutively dense
canopy, Purt of this enclosure was a visitor platform and u walkway for visitors which were
situnted at the opposite end ol the night stlls. The second outdoor enclosure was much
smaller, 0.4 hectare in size. The vegetation in this small outdoor enclosure cun be
characterized ns grass land, with a few bushes and trecs und with little cover against sunlight.
This enclostire was used us a breeding enclosure as well, 1t was much easier o monitor and
separate the thinos in this small outdoor enclosure. T1 had in some arens a noticeable slope
which was sometimes used by the male in order to mount the female. Both ouldoor enclosures
consisted of § mud pool which the rhinos used for a mud hath. The night enclosures and the
sutdoor were built next 1o each other and the rhinos could see and hear each other through the
wooden planks.

For casier handling of the thinos, a chule was built in September 1992, It cnabled the ranger
to treat the animals in case of un injury and 10 take measurements and collect samples without
any risk for the rangers. The front and buck part of the chute consist of iron poles that could
be fully removed. The side parts consist of o movable iron grid which could be adjusted o the
width of the animals (Pleture 4).

In April 2004 the outside area was covered by an opigue net 1o prevent that the animals were
exposed o direct sunlight, especially when they were wallowing. The floor of two outside
enclostres: used for Gelugob and Tanjung during that time; were cemented in order to enable
the people 1o ¢clean and (o disinfect the enclosure properly (Pictare 1)



Pictiire 5 Ohutside srea of the mighi enclosare after renovition Pleture 4. Fronl of the chute with Gelugob inside.

Daily work schedule:

Hetween 7 and 9 rangers were working in the rhino unit. 'wo people were busy collecting the
food of the rhinos (see below) and mnother two people were cleaning the enclosures {see
helow). The rest was involved with other accumulating work, such as constructions in the
anclosure, hload collection, trestment of the animals ete. A Veterinurian, employed by the
Wildlife Department, was always overlooking the health of the rhinos, Between 1991 and
2007, the following velerinarians were working in Sepilok: Dr. Huwan, Dr. Edwin Bosi, Dr.
Sen Nathan and Dr. Rosa Sipangkui und finally Dr. Cecilia Boklin, SOS rhing nssisted the
Sabah Wildlife Department with manpower and foreign expertise in Sepilok. They employed
the following veterinarian and scientisi: Dr. Annehsa Kilbourn, Dr. Edwin Bosl, Dr, Rosa
Sipangkui, Dr. Cheong Choong and Dr. Petra Kretzschmar.

Clesning of the enclosure and the surroundings;

&) The rhino enclosure, the water tank and the cement foor of the wallow were
cleaned daily with u brush and they were disinfected with the disinfectant Detial.

by The wallow was cleaned and Nlled with water. The water level was flled to the

top so that the rhino could totally submerge in the water.

¢) The ficility within and outside of the rhino enclosure were cleaned daily.



d) A lood bath containing water and Dettol was placed at the entrance ol the thino
enclosure o prevent that any infechions were carried into the rhino enclosure, such
a8 any infeetions from sick Orang Utans or other animals,

Feeding:

a) Two rungers went twice daily, in the morning and in the afternoon, with a car to
[arms and fllow land in the vicinity of Sepilok in order to chop down hranches as
load Tor the rhinos,

by The leaves led to the rhinos were always cleaned with fresh water before given o
e rhinos. This helped to prevent uny poisoning of the animals with toxin which
might have been sprayed in the nrea were the food was harvested.

2.2.1 Freque of releasing the rhinos into the o
enclosure:

Aller completion of the outdoor enclosure, in 1993, the rhinos were released in the owside
enclosure according to A rotation principle. The hew captured animals were inmed first hefore
being released in these enclosures,

In 2004

The male was usually released in the large osutdoor enclosure and the female into the small.
The thinos were only releused when they were healthy, and if there were enough people to
monitor them, Tanjung spend 191 days of 232 duys of observation in the outside enelosure
{173 days in the lurge enclosure and 18 days in the small enclosurce), and CGelugob spend 68
duys of 233 days of obscrvation in the owside enclosure (43 days in the small enclosure, 25
days in the large enclosure),

Food:

I'he diet of the rhinos consisted of locally-grown wild browse and locally-obtained fruits such
a8 unpecled bananes and jackfruits The food was collected either by contractors (from 1993
antil ok Sils ) or by the sl of the Wildlife Department (from 77 - 2008), The ranger
callected the food (wice daily in the surrounding ol Sepilok; the contrnctors collected the lbod

7



further away from Sepilok and delivered it once daily (neeil conlinmation [or this), The
browse and fruits were washed after collection with waler to uvoid possible contamination
with pesticides. The weight of the food species offered 10 cach rhino was established to the
nenrest 1 kg and, starting (rom the year 2001, the leftovers collected the next moming in the
enclosures were measured. These values were used 1o calculute the amoun of lood eaten by
the rhinos,

'he thinos were fed 2- 4 times daily. The food was placed on the floor in the indvor enclosure
of the night stall, Trace mincralized sah hlocks were provided daily without restriction during
the whole study period { 1993 ~ 2006) The information on the mineral concentration of the
salt blocks provided 1o the rhinos is limited. In 1995 a salt block by Rookies, Titheham,
England was offered but the mineral concentration was not named. In 1998, & trace mineral
hlock by KNZ brand containing a very high iron concentration: 3000 mg/kg (see Tuble 77
was provided. lron overload associated morbidity and monality has been identified in
multiple species including rhinoceros (Puglia & Dennis 1999, Dierenleld 2006), In the year
2004, o new mineral block by AKZO NOBEL SALT, which did not contain any iron {see

Table 77), was chosen as the new trace mineral source for the rhinos,

Table 77 Trace mineral concentration of the salt block offered in 1998

Minerals Concentration

Nut 38 %
Mg 0.2 %
Fe 3000 mg/ky
Mn R30 mp/kg
Zn B0 mp/ke
Cu 220 mg/kg

1 100 melkg
Co I8 mekg

Tuble 2: Trace mineral composition ol the salt lick provided duily in 2004 und following years

Minernls Concentration
NaClL =07 %
Nn RS %
Mg 2000 mekg
Mn B30 mp/kp




In R10 mukg

Co 230 mp/ky
I 100 mp/kg

Co 1B mg/kg

Se 10 mekis

intnke:

The records of food duta were not consistent. From January 1993 until August 2000, the
monthly amount of food species offered 1o each rhino was noted, while from Januury 2001
until March 2004 the daily amount of food given and the amount of leflovers colleted the
next moming in the enclosures was recorded but not {he amonnt of food species, From March
2004 umil April 2006 both information were recorded, the daily amount of food species
offered to each thino and the amount of leflovers,

The analysis of the average smaount of food offered each month to each thing allowed the
combination of all data availuble (from January 1993 until December 2006). The monthly
amount of all food species (including fruits and browse) fied 1o n single thino between 1993
and 2000 and the daily amount of food (including fruits and browse) fed between 2001 and
3006 were summed up and divided by the numbers of duys within u month, The caleulation of
the median would be more adequate for data which are not evenly distributed such as the food
data. but with the recorded data available it was not possible to conduct this analysis.

[he food intuke was established by subtracting the amount of leflover collected the next
morning from the amount of food offered the duy before. For this analysis the data from
January 2001 until December 2006 were used only (excluding data from January 2003 until
March 2004 that were not available sce Table 77 The median smount of food eaten cach day
by cach rhino was caleulated oul of the medinn daily amount of food caten estublished for
cach month from each rhing, The frequency of food eaten was caleulated, dividing the medn
duily smount of food caten cstublished for each month by the monthly median amount of food
offered per day.

(he median monihly body weight wis calculuted and compared with the median monthly
amount of food eaten, giving the monthly consumption in relation to body muss. The median
consumption level was caleulated owt of the monthly vilues.

1.4, Behavior ohservitions:




A

Data recorded was ultimately limited to 8AM until SPM, Behavior prior o or uller these
times. collected during the first month and o half, appeared more o result from human
presence than undisturbed observed behuvior,  When humuan presence was not obvious
anlmals were noted 1o be sleeping before 8 AM. After 5 PM, behavior appesred related to
human disturbance and feeding times again,

FEW x. Malaysian trunslation of key behaviors to record on daily sheet.

vior Bohavior
Wrine Sprivy/ Sembur Kancing tina Bprayl Sambur Kancing
Vacalization! Barbung! Noce/ Barbung
Winking/ Kemaluan bekengit Erection/ ketirsgan

rge! Kemaluan keluar (cairan cecal|Hingus mencan kpsan betiiia Il
/ Kemalunn Banghik ur tal axarni memeiiksa kemaluan beiina

Color/ Ksmaluan lukar warna Peris unsheathed keluar sarmng
Bianding for male/ sedin mangawan low female win | 1/2 BL! mengekori bating |
Tail erection/ ekor tegak Head resting/ kepala atas badan betina
Pacing/ jatan-jalan Mounting/ mengawen
Emﬂ’_iruf Beilags hesrlags |

ng/ Bargesay Pacing/ Jalan(aian f
Other/ Lain-iam Foot Scrapping/ Gesok kaki

Observer bias, luck of experienced staff during the first months and clinical discase i%
helieved to have influence the male's activity and interest in the female or food. Flooding
prevented animals from in close proximity or introduced to one another on several nceasions,

Breeding:

Annelisa:

The two animals have been placed together on multiple occasions to allow for copulation. The
first introduction, on the 13" of February 2000 was bused on preliminary resulls from the
hormone anulysis, The female siood for the male on two occasions, The male had an erection
on both vecasions but only un efaculate on the second. No Intromission occurred. Aggression
developed after this and disinterest resulied in the separation of the animals for the mghts after
over two hours of monitoring. The second ttempt 1o pair the animals was hindered by severe
flooding of all ihe enclosures on the 16" of February, The 17" of February provided some
relief from the torrential rains and she stood for the mile once before aggression escalated and
they were separated. The third and fourth introduction on the following duays resulted m only
aggressive behavior and for the well being of the andmals, they were separated. After
receiving the next blood results indicating no progesterone peak during her standing heat or
the following duys, pairing was anempied agnin. There wis no interest on either side and
animals were separated after they had been keeping their distance Tor over an hour and were
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just enting. Sumples sent 1o UPM every 2 weeks will continue to guide the pairing of the
animals,

4. RESULTS:
4.1 Bl ters

[able 3 Madian concentration of blood paramerers measured for the male and female Sumatran rhin in Sepilok
compared with values for Sumattan thinos given by Radelifte.

values Gelugnb Tanjung
Radcliffe median  1QR n median QR n

Full blood picture

Haemaoglabin g/di 13-14,1 96 2.5 13 | 245 i1

POV (hematocrit] % 34 -45 a3 6 51 a0 4 9

T -

Total WAL fernm RLLE] RO 3050 58 5350 1425 16

reticulate count % 0.2 0 |

ESR mm/hr 11.5 205 12 20.5 E ¥ 1]

RBLC L 57 0.5 2

MCV FL 73 1 | m 0 |

MCH PG FL 05 3 i o 1

MCHC L] 34 0 2

HOW % 20.1 1] ¢ 1494 0
Platelets fcmm 192000 53250 10 193000 10500 3

Differentlal

counts:

Meut. % 711 75 4 57 3 17

Lymph. b 28 1275 42 a5 g 17

atyplcal

Lymphocyte % i) 0 2

Maono. ] 4 4.75 42 a 4 17

Eosin % ] 5.25 is a3 T 17
BAS % 0 a a1 0 0 16

fenal profile

LIREA mmel/| 2 145 1 23 ns 1mn

Creatinine umal/l  133s44° R2E 23R 14 T4.5 11.25 10

Calgium mg/dl 125£1 9 4.11 [ a4 1.5 5

corrected calcium mmalfl 118 o i 119 (i} 1

Inarganic

phoiphate mmoail/i .85 012

urie acid mmal/f| f.01 .01 | 0.04 0

sodium mmal/| 1365 6.75 B 137 15 7



Potassiim mmelfl 45203 4.1 0.3 5 4 @15 7
phosphate mmesl/| 1.01 4] 1 082 o 1
Chiotide mmol/l 9545 a8 1.5 # ug 1 7
Coronary risk studies

cholesteral Mmol/L 1.6 0.1% 3 13 o i
HOL cholesterol Mmol/L 015 0.01 2

LDk cholesterol MmolfL 1.2 01 2

Triglycerides Mmal/L p.2 0.1 2

Tetal/HDL Ratio 9,75 L6S 2

liver function

Total Pratain i/l 521" 755 5.8 58 ] 4 17
Albumin N a1 34 4 13 315 s 10
Globiilin g 50+1" 13 | 13 1l 2 9
AfG Rano 2 02025 i 103 0.27 2
Total Bilirubin urmelfl 533" 6.5 425 14 2.5 5 bl1]
AJK Phosphatase u/L 73 1425 4 455 2075 4
SGOT (AST) 97 12.5 8 11 165 9 10
SGPT [ALT) us 14 5.5 11 185 9 9
Alkating

Phosphatase us o 1 27

GGT s 10 0.5 3

(= un 279 0 1

LEH uyL B3 57 2

seeum iron LmelfL 3535 3,45 2

ASOT units/m 135 0 1

Gilueose mmal/l 28 1.5 2 24 1 1
Phiosphoris mmal/| 1 n 1
* vulies from Radclitte have been converred
Food:

The average amount of food fed daily to the thinos did not difler between the individuals
between 1993 and the year 2006 (Statistischer Ten, see Figure 77) Therefore the amount of

food fed 1o the thinos cach month was pooled and the median was used for the following

caleulntions.
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F/M #ﬁﬁ'v

GEEEEEEE

average amount of food offered dally [kg]

EEME*&%EEEESSEEEEEEEE%E |
E3fEEIIEFREEE §§£EEE§§§§
—g—Liun Parsl —@—=Takala -~ Sidom =—Tanjung —Gslugob % Malbumi

Figure 1; Average amount of food (browse and fruits) fed daily 1o each of the six Sumatran
thinos in Sepilok, Malaysia between January 1993 and December 2006,

The average umount of food offered daily to all rhinos differed between the months but only
slightly between individual animals, In the early years (Jan 1993 until Dec 1999), the umount
of Tood offered 1o each rhino each day was higher [nverage esinblished out of avernge amount
for each rhino = 77 kg/day) compared to the years 2001 until 2006 (average of all rhinos 46
ke/day). A possible explanation for the differences in the amount of fvod offered 1o the rhinos
between the early years and the latier might be that between 1993 and the year 1999 {rocha }
b mlarmation s correct!h), the Tood was delivered by a contractor resulting In & constant
supply of browse, In the following vears, the food was collecied in the area wround Sepilok

which was very lubor intensive und therefore more difficult io obtain.

The female rhino “Gelugob™ consumed 4 median amount of 39 kg of food per day (IQR= 9. n
= 54 months) or 83 % of the food offered (n = 54) between Junuary 2001 and December 2006
(Figure 77).A comparison of her median monthly body weight with the median monthly
amoun of food emen revealed that the female had o median consumption level of 7.5 % of
body mass (n = 353, The male rhino “Tanjung” consumed a median of 45 kg of food per day
(IOR = 11, n =49) or 86 % of the food offered tn = 49) between January 2001 and December
2006, He had a median consumption level of 8.8 % ol body mass,
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Figure 77; Comparison of the monthly median umnu:r::t:ﬂ food eatcn per diy und the median
= s : |

hﬁy weight ol Tanjung and Gelugob of the same mo

Wl eaten
The body weight of the female rhing was not correlated with the nmf:um of for =t
{atutintle test see Figure ?7); she had the lowest and the highest body weight 1whcn r:uimghm
- edi nmumn of 20 - 30 kg/day. The male however showed lowest body weighi at 4 med
. [ i on level
consumption below 30 kg/day and he increased in body weight at g median consumpti
of 40 - 60 kg/day.
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[he avernge amount of fruits fed daily o each rhino differed between the months but only
alightly between the rhinos, It was highest between July 1998 and August 2000 [uvernge
estublished out of average amount for each rhino = 12 kg/day). The amount was threefold
compared o the average amount fed daily between January 1993 and June 1998 {4 kg of
fruite/day) and sixfold compared to the daily amount fed between March 2004 und December
06 (2 kg of fruits/day, Figure 7). Fruits, especiully unpeeled bananas were used 1o calm down
the snimal during breeding anemps und during treatment and blood sample collection. The
peuks in the graph (Figure 77) coincide with the breeding atempts conducted by Dr. Bosi in
1998 and by Dr. Kilbourne in the year 2000.

average amount of fruits offered daily [kgl

ggs;mmgm;;ﬁgagsasazggaggg |
P PRI fE353E2FIIATENERES

| | i) Paral =@ lakals —oSidom = Tanjung ———Gelugab & Malbumi ‘

Figure 77: The average amount of fruits offered daily lo the six Sumutran rhinos in Sepilok
between January 1993 und December 2006
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The food consisted of 27 different tree species (the most frequent fed species are shown in
Figure 771 and four different types of fruil (bananus, sugar cane, mangs and Jackfruit),
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Figure 3: Frequency of tree species fed each month Lo the rhinos betweet 1993 and 2000, The
median smount Was caleulated out of the total amount established per month for cnch
individual rhino

RMEmm:htlnn:

Offer the female an amount af 40 to 50 kg/dsy snd the mule an amount of 55 10 63
kg/day

Allow the female rhing W consume an amotint of 30 -~ 40 kg/day and the male an
amount of 45 — 55 hg/day

Keep duily amount of haranis low, Just use them for truining of the animals, 4%
reward, or to #void aggression during breeding or o distract them during bloud
collection

Avuid galt licks containing high concentration of iron. fron overdosis cun resull in
hemosiderosis, morbidity und mortulity

O)ffer i variety of species in order o avoid overdosis or lack of minerals

Try 10 avoid Manganese in salt lick

Offier phosphorus and sodium

Conduet n study on mineral concentration of food since mineral concentrution can
vary depending of the soil und the region

Passibly give supplement of vitamin [ or selenium

Avoid species of Vitex they may exhibil a phyto-progesierons effect

4.5 Weight of the rhinos:
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Figure f; Weight of the Sumatran thinos in cuptivity between February 1991 and Januury
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The median weight of the rhinos rnged from 492 kg to 650 kg The weight of the rhinos did

not correlate with the esthmated ave of the animals (2Ll Tedd)
Fable 7
Lun

Teneggang Parai Takala Gelugob Sidom Tanjung Malbumi
estimated age
[years) 31 7 11 16 13 7 6
median weight [kg] 650 575 571 550 540 507 492
Interquartil range 19 a5 0 20 32 22 29
n a 21 1 64 3 90 4
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Figure 77: Age and weight of the rhinos in Sepilok.

4.6 Rectal temperature:
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Figure: Mediun rectal temperature and interquartile range of four Sumatran rhinos kept in
Sepilok, Sabah. The number of data (n) is given in the figure.

Hormone concentration in blood EC——
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Figure; Serum progesterone concentration in the blood of the female Sumatran rhino
established between December 2000 and September 2005, The blood was analyzed in thre
difTeremt laboratories. The names of the laborstories is given in the graph.
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Figure 77 Serum progesterone and serum estradiol concentration established Tor the ume
period: 6 of December 2000 until 20 February 2001
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Figure 7: The days of erection in relation 1o the duys of observation for the observition period
May 04 until December 04,
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Figure 8: The hormone profile of the female Sumatran rhino in relation to the days ol erection
ol the male rhing,



4.7 Ultrasound analysis:

Armelisa:

Based on previous US images from Dr, Nan Schaffer (see Figure 2% and her re-evaluation ol
Glelugob on the 30" of January, multiple utermne cysts are \ isible. The routine U'S conducted
indicate cyeling but continue to demonstrate the same pathology, Follicles have been
identificd on the left ovary. The right remmins challenging to evaluate which has lesd o
difficulties following follicular development, These lesions muy reduce conception raie in
some apecies as noted previously m Dr. Nan Schaffer's report but may be potentially tolerated
in others. Only through regular breeding and monitoring will this be clurified in these animals.

Figure 2. US evaluation of Gelugob from Dir. Nan Schaffer's 1998 report.

tiltroe Sound Images of Gelugol's Reproductive tract

Figurs | “Gologob” Figure 2 “Gologab”
herus Utseline Cyat

Figure 1 "Gologob™ Figurs 4 “Gologob”
l.efi Cvary Left Ovary
Corpora Hemaorrhagics Corpus Luleum (arrow)

Post-moriem cvaluation of uterus and ovardes from deceased unimal, Lunparai indicated 3
medium to large Intramural’ endometrinl wmors, These are most likely libromms and were not
conducive to a successful pregnancy (short report AMK, NS) (Appendix 1}

4.8 Semen collection:
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In the yesr 2000, semien has been collected successlully from Tamjung during 5 separnte
occusions, OF these only 3 produced an ejaculate greater than 10 ml (2 > 25ml), In all samples
cvalunted ond spun down. there was no indication of live sperm or any anilbews indieming
presence of sperm. Semen was collected once from the ejaculite on the ground after the male
mounted the female in the large enclosure, No sperm was seen on this oceasion elther,

Fluid was collected on almost all semen collection trials but only on the 5 of May 2004 two
sperms were found by Dr. Nan SchalTer,

Discussion:

Hemosiderosis ix o common pathologic lesion in rhinoceros in captivity (Kock et ul, 1989),
Hemosiderosis lesions have been identified despite diets of natural browses af SRBC (ALK,
meinen sie die Fullwunden im Jahre 2000,



