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Black rhinoceros
(Mgeros bicomis
Winnaetss, 1758)

Taxonomy:

Class: Mammals (Mammalia)
Order: Odd-toed ungulates (Perissodactylal
Family: Rhinoceroses (Rhinoceratidae)
—
Distribution

Originally, the black rhino inhabited most of Africa south of
the Sahara with the exception of the Congo Basin and the
aqualorial forests of Western Africa. The range extended in
the territory of 33 current African countries;, however, the
black rhino became extinct in some areas by 1900, espe-
cially those of Western and Southern Africa, and occurred in
only 23 states (PENNY 1088). After 1800, this rhino was
completely driven to extinction in additional eighteen coun-
tries, namely Chad, the Central African Republic, Nigeria,
the Democratic Republic of Congo, Angola, Ethiopia, Mo-
zambique, Swaziland, Cameroon, Somalia, Sudan, Burundi,
lvory Coast, Uganda, Malawi, Zambia, Botswana and
Rwanda. Unfortunately, this tendency continued so they now
only exist in isolated patches in 10 countries; in fact, natural
populations have only survived in five of these, namely
Kenya, Namibla, Zimbabwe, South Africa and Tanzania
Ower 1,000 individuals still live in South Africa and Namibia,
more than 500 in Kenya and Zimbabwe, and above 100 in
Tanzania. In other countries (Swaziland, Malawi, Zambia,
Botswana and Rwanda), there is a few dozen animals or only
solitary animals at the most (EMSLIE ef al. 2007), 2007). At
the same lime, Swaziland, Malawi, Zambia and Botswana
are the countries where the species had become exlinct and
subsequently reintroduced (EMSLIE ef al. 2008). Reintro-
duction schemes are also underway in countries where the
species has not been exterminated in full, as in Tanzania
(HOLFCKOVA 2008)
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Biclogical data (www.wikipedia.org, www. rhinos-if.org, www rhinoresourcecenter.com, www.arkive.org, www.animalinfo.org
GOLTENBOTH el al. 1995)

Weight: B00 - 1,400 kg (a 1,820kg animal was the maximum on record). males are usually
larger and waighing more than females

Wither height: 132-180 cm

Horn length: Longer antenor hom 42-140 (usually 50 cm), posterior hom 20-55 cm; quite rarely,
a small third harn may occur

Record sizes: Anterior horn 281.5 cm, pasterior horn 227 ¢m (TRENSE 1989),

Body length incl, head: 3-3.8m

Oestrus cycle: 21-28 days (25 days - SCHWARZENBERGER 19495b)

Gestation period: 440-470 days (SCHWARZENBERGER 1995b), or alsc 419479 days

Number of young: 1

Birth weight: 25-50 kg

Eyes opening: At birth

Nursing period: Up to 2 years

Sexual maturity: Males 4-8 (10} years (up to 10 years in the wild il territory is available). females 3.5-T years

Reproductive age: Females in the wild 30-35 years. males 35-40 years

Longevity: Usually 35-40, rarely up 1o 49 years in capliity

Subspecies

Four subspecies of the black riuno are distinguished (www.rhinos-irforg, www.arkive.org, www luen.org, www panda.org)
South-western or Cape black rhinoceros Diceros bicornis bicornis (Linnaeus, 1758) is an arid-adapled subspeces native
to Namibia, southern Angola, western Botswana and south-wesl of South Alnica. The largest current population 1s found in Nami-
bia, where the annual increase has been 5% and where the killing of rhinos was last recorded in 1853 (www.panda.org); minor
populabions have been restored in south-western South Africa, It is planned to reintroduce this subspecies in the Adda Park in
Soulh Africa, once individuals of the easlern subspecies are displaced (EMSLIE and BROOKS 1999),

Park, 1997 {dh) 2009 (dh)
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South-central black rhinoceros Diceros bicornis minor (Drummond, 1976) is currently the largest subspecies, with historical
distribution from western and southern Tanzania to the south through Zambia, Zimbabwe and Mozambique to the northern and
eastern part of South Africa. It also probably occurred in southern Democratic Republic of the Congo, northemn Angola, and eas-
tern Botswana. Today, its stronghold is South Africa and to a lesser extent Zimbabwe, with smaller numbers remaining in sout-
hern Tanzania (EMSLIE and BROOKS 1999). Reintroduction activities take place in Botswana, Swaziland, Malawl, Bolswana
and Zambia.

Eastern black rhinoceros Diceros bicornis michaeli Zukowsky, 1964, has longer, more slender and more curved horns than
the other subspecies, and is reputedly more aggressive. Some eastern black rhinos have distinctive skin ridges on their sides gi-
ving them a ‘corrugated’ appearance. Historically, this subspecies was distributed from southern Sudan, Ethiopia, and Somalia
towards the south through Uganda, Rwanda and Kenya into northern-central Tanzania. Its current stronghold is Kenya, with
small numbers still found in Tanzania and one non-native population in South Africa. In 1961, 4 (2.2) individuals were relocated
from the Kiboko territory, Kenya, outside the historical range to the national park of Addo Elephant in South Africa (FITZJOHN
1993), making up a population of about 40 animals by the end of the century. The animals were moved to private game reserves
within the historical range in South Africa and into a protected sanctuary in Tanzania (Mkomazi). Today, this subspecies ccours is
found in Kenya, where there is the largest population, in Tanzania, and Rwanda where probably one animal has survived
(EMSLIE ef al. 2009). This subspecies was given its scientific name from Michael Grzimek (ROBINSON 2000).

Western black rhinoceros Diceros bicornis longipes Zukowsky, 1949 was once ranging through the major part of savannah
zones of Western and Central Africa, but recently only a small last population now remains in northern Cameroon and a few wes-
tern black rhinos remain in Chad (EMSLIE and BROOKS 1999). In 2002, 10 to 12 animals lived in Cameroon, but since 20086, this
rhino is considered extinct (EMSLIE ef al 2007).

Habitat

The black rhino inhabits a variety of habitats, ranging from the deserts of Namibia o rather moist mountain forest areas of Kenya,
They primarily range in wooded grasslands and acacia savannahs, forest steppes, bush and broadleaved woodlands. The abun-
dance of animals depends on the carrying capacity of habitats, this being the highest in the savannahs and succulent valleys of low-
land areas (www.rhinos-irf.org, www.arkive.org).

Diet

Black rhinoceroses feed on the leaves and twigs stripped from a variety of woody plants and herbs using their prehensile finger-like
upper lip. This adaptation is designed to grazing on leaves and twigs of shrubs and trees. They also eat fruits and various plants of
the savannah, with grasses being last on the menu if choice is poor (MILLS and HES 1997). Their diet consists of up to 220 different
plant species, especially small acacias, various spurges, succulents and many ever-green woady plants. Black rhinos can live up to
5 days without water (www.rhinos-irf.org, www.arkive.org, www.iucn.org).

Ecology

Territorial and semi-social animals to some extent, they tend to be less social and more aggressive than the white rhinoceros
(WALKER et al. 1968). Home ranges of individuals overlap. Bulls lead a solitary life once adult, being not as social as cows, al-
though they can tolerate other rhinos from time to time. Females and juveniles live social life. Sometimes, satellite males may re-
side within one another's temitories. Ranges of adult females overlap; female black rhinos are actually not as solitary as often
reported. The size of the home range depends on the habitat, season and availability of food and water, and increases depending
on sex and age. Generally, there are smaller home districts and greater density of animals in habitats where there is a large quantity
of food and water available. In Serengeti, home ranges are around 43 and 133 km, , while in Ngorongoro it is between 2.6 to 44 kilo-
metres. The black rhino likes to rest on specific points, which are usually elevated places.

Very fast runners, they can reach speeds of up to 56 km/h (VOELKER 1986). Walking through the vegetated area to reach water re-
sources, they use the same paths as elephants. When grazing, they also use narrow tracks, They emerge to graze in the morning
and at dusk, because at the hottest time of the day they are most inactive, resting and sleeping in the shade or wallowing in the mud.
Mud bathing is an important part of their biology because it helps them to cool the body temperature and protects against parasites,
If mud is not available, they wallow in the dust. Watering places are usually visited in the late afternoon.
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Despite excellent hearing and sense of smell, they are short-sighted and only able to see some six metres. Certainly, they cannot
make out objects more than 20 metres away; however, they are capable of sensing a human standing down wind from 750
m (VOELKER 1986). They are cunous and often aggressive towards other animals and humans. The black rhino has a reputation
for being extremely aggressive; they attack out of fear, confusion, and panic, with the cause being their poor eyesight when sensing
danger. They have even been observed in charging tree trunks and termite mounds. The sharp assaults are pretended rather than
being a real aggression, as rhinos will drive against everything suspected: once satisfied that there is no danger to them, they soon
calm down aflerwards. They can even attack cars of tourists,

They display no aggression to other species and any provocation is feigned. Bulls sometimes fight heads and homs against each
other, but usually avoid each other if at all possible. Females are not aggressive to each other, Despite their aggressiveness, they
have no natural enemies, perhaps with the exception of Nile crocodiles, where attacks were not confirmed. A young black rhino may
fall foul of spotted hyenas or lions (MILLS et al. 2003).

Black rhinos are a long-lived species. Females reach sexual maturity at the ages of 4-7, while in males this takes place at 7-10. Re-
production oceurs throughout the year but births tend to be mostly towards the end of the rainy season in more arid environments.
Maximum number of births falls in Kenya into the period from September to November, while in South Africa birth mainly takes
place in April to July, Every 23 to 28 days females enter heat (SCHWARZENBERGER et al, 1993a). Rhinos are used to pile their
dung. Once a male finds faeces of an oestrous female, he is scraping and spreading the pile of dung, thereby hampering the other
adult males to pick up the female's scent trail; then he follows the female. Adult males and females live together only during the
mating season.

Courtship behaviour before mating includes snorting and sparring with the homs. Typical courtship behaviour is called bluff and
bluster, where the rhino will snort and swing its head from side to side aggressively before running away repeatedly. Breeding pairs

A black rhing femals with a five-month-old calf, Mkomazi, Tanzania - 2000 (dh)
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stay logether for 2-3 days and sometimeas even a week. They mate several times a day over this time and copulation may last more
than a half an hour. A single calf is bormn fully developed and can follow its mother around after just three days, with whom it stay to-
gether for 2-3 years until the next calf is born. The calf starts to take solid food as early as the age of several weeks. Mothers mostly
guide the young following her from behind. The calf is nursed by the cow for 18 months (SCHENKEL and GRZIMEK 1990); the cow
comes into oestrus again and is mated by the male while still accompanied by the calf, Female calves may remain with its mother
after the birth of another rhino, forming small groups. Male calves are driven off by mothers after the birth. Cows may have al least
 and a maximum of 12 calves if the reproductive age ends when the cow is 30-35 years, but even up 10 18 calves (14 on average),
if the cow is capable of reproducing until 40 years (SMITH and READ 1992). The life expectancy in natural conditions (without
poaching pressure) is from 35-50 years (www.wikipedia.org, www.rhinos-irf.org, www.arkive.org, www.iucn.org),

Population status and development

In the year 1900, probably 2-3 million black rhinos lived in Africa (WEINBERGER 2007), this species being world's most numerous
rhinoceros, but was however rare or locally extirpated in the western part of Africa at that time due to intense uncontrolled hunting
by white huntsmen (PENNY 1888). Killing rhinos for their horn was common in many countries in the late 1850s (GRZIMEK 1966);
at the same time, there were still 100,000 black rhinos around 1960 (EMSLIE et al. 2009). As a result of poaching and loss of habi-
tat, these numbers declined to around 70,000 and 65,000 animals in the late 1960s and 1970, respectively; at that time. the Kenyan
population still totalled 18,000 black rhinos (EMSLIE and BROOKS 1899), In the 1870s and 1980s, a number of African countries
turned politically and economically unstable, leading to an increase in poaching and militarization. As the three Asian rhino species
neared extinction and the sources of rhino horn for the local markets became exhausted, focus was shifted onto the African rhinoc-
eros. The main reason of the commercial interast in rhino horn was its use in traditional Asian medicine, especially in China, plus as
handles for ritual daggers in the Middle East, chiefly in Yemen. The horn price exceeded in the second half of the 1980s 5 500 per
28.35 grams (1 oz) (VOELKER 1986),

By the end of the '80s, the population in the wild had dwindled 1o less than 15,000, with numbers of black rhinos being estimated at
just 2,300 in 1993 (www.iuen.org). The period between 1970 and 1993 saw 96% of them disappear from the wild (EMSLIE and
BROOKS 1999).

In 1980, the largest populations, each numbering more than a thousand animals, ranged only in five states, with the largest of them
being the one in Tanzania, with 3,795 individuals, from which a mere of 32 animals were left by 1995, In 1980, 1,500 rhinos still

Hiaek | ke L8] RRTY

A black rhino on an ol pleture by Thamas Balnes dated 1874 (the art collecti-  An Wustration of a black rhino by Roualeyn Gorgan Curnming fram 1850
an of Sanlam - ROOKMAKER 2008) putiistied in The Life of Hunter (ROOKMAKER 2008)
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roamed Kenya, which in four years was only 550 animals and in 1987 even a mere 381 individuals, In the Central African Republic,
there were still 3,000 animals in 1980; about 11 years later, only 5 were left and since 1992, the black rhino is extinct in this country,
In Zambia, the rhino population in 1980 was estimated at 2,750 animals and Zimbabwe was probably still home to 2,500 individuals
{however, official figures were lower than that). While in Zambia, the species was in all probability extinct in 1995, in Zimbabwe 315
animals leftin 1995. In 1987, last three black rhinos were recorded in Sudan and they are now extinct in that country since that time,
Simultaneously. two countries - South Africa and Namibia - avoided a decline in their black rhino population in the years 1980-1997
thanks to the working wildlife protection and law enforcement, with virtual zero level of poaching. In 1980, a total of 930 individuals
were roaming these two countries, representing only 6% of the worldwide stock, Increase in the numbers can be seen from the
IUCN data, according to which in 1996 1,024 and 588 black rhinos lived in South Africa and Namibia, respectively, making a total of
1,622 animals (HES Mills, 1997), while in 1997 the numbers of South African and Namibian black rhinos totalled 1.750 animals,
representing 67% of wild populations (EMSLIE and BROOKS 1989).
Applying the strictest level of protection to the remaining population brought a gradual increase in the numbers, so in 2001 there
were 3,100 black rhinos in the wild. According to the latest IUCN data from June 2008 (IUCN 2009), the population increased from
3,780 Individuals in 2005 to 4,200 in 2008, Over these 3 years, the stock grown by 450 individuals, while several new populations
emerged or were founded/relocated, such as in North Luangwa National Park, Zambia. The main population constituting 98% of all
wild black rhinos ranges in four countries - Zimbabwe, South Africa, Namibia and Kenya (www.panda.org). The numbers have also
increased in other states with reproducing populations with the exception of Zimbabwe, where there was a slight decline due to
illegal hunting.
In Zimbabwe, problems started to emerge in the lale 1980s and early 1990s, when poachers began to penetrate across the border,
killing 75% of the south-central black rhino population (D. b. minor). Zimbabwe was then home to 2,000 individuals, which was one
of the largest populations in the world. Poaching however continued and in 1993, only 370 black rhinos remained in Zimbabwe, with
even just 315 in 1996 (HES and MILLS 1997). Afterwards, a national conservation strategy was developed, under which zones with
high-intense protection were set up inside national parks and private game reserves. This successfully increased the stock to 500
individuals, which was the third largest population of black rhinos in Africa, of which 25% are kept inside national parks and the re-
maining 75% are held in commercial farms and game reserves. However, many national parks are under-equipped to face the
well-armed poachers coming from Zambia, Angola and Botswana (www.rhinos-irf .org).
It was during the period 2000-2005 when they recorded a total of 136 illegal cases of killing of black rhinos, with 90% of the cases
taking place in three countries - Zimbabwe, South Africa and Kenya. It should be mentioned that in 2003-2005, the Democratic Re-
public of Congo accounted for 59.1% of poaching recorded in both rhino species, Zimbabwe's portion and that of Kenya was 12%
and 3.3%, respectively, Botswana accounted for 2.8% and South Africa for 0.4%, while in Namibia, Tanzania and Swaziland did not
record any case of poaching (MILLEDGE 2007},
Since then the situation has worsened in South Africa, where poaching had virtually never existed in the past, in particular after the
abolition of the fence on the north of Kruger National Park. In late 2008, about 40 white rhino were killed in this park by militarily
armed poachers from Vietnam (CURRIE pers. comm.,),
The worst situation today exists in Zimbabwe, where in 2008, poachers killed a total of 88 rhinos (southern white and
south-cantral subspecies), this representing more than 10% of the local population counting 800 animals, By May 2009, addi-
tional 18 black rhinos had been killed, when the animals were hunted by well-organised and armed gangs of poachers
equipped with cars and radios, plus superb legal assistance. Poachers were not only massacring the rhino, but even seeking
to shoot those protecting the animals, These gangs are involved in illegal smuggling of rhinoceros horns as well as diamond
and gold across the Zimbabwe border (IRF, 2009). The situation in Zimbabwe was termed "Zimbabwe rhino crisis,” and thus
rescue operations began, aiming to raise funds and to relocate rhinos to safer areas. In addition, three poachers from the
five-member gang of rhino poachers were hunted down and shot in Lowveld, Zimbabwe, in May 2009, after they had fired at
police and rangers (IRF 2008},
In cooperation with Zimbabwe conservation representatives, the International Rhino Foundation (IRF) has developed a scheme to
protect the black rhino in South Africa, which includes the following:
- Protecting rhinos in private conservancies and national park intensive protection zones;
- Re-establishing populations in protected wild habitat in places, especially Botswana, where the species had previously been ex-
tirpated but which now seems secure for reintroduction;
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- Translocation of rhinos from zoo collections to free-range facilities to hold them in semi-wild situations to produce additional rhi-
nos for the reintroduction programmes. This way, a male black rhino from White Oak Conservation Center, Flarida, along with
a female from the Frankfurt Zoo have already been successfully introduced to the wild into Marakele National Park in South Africa
where they have produced several calves,
To save the rhinos, IRF announced a fundraising campaign and organised a petition calling for stopping the illegal trade in black
rhino hormn for traditional Chinese medicine (www.13point7billion.org), with less than 460 south-central black rhinos remaining in
Zimbabwe according to the May 2009 report (IRF, 2008). The governments of Zimbabwe, Botswana and South Africa signed the
memorandum of understanding under which a cross-border protected area should be established for the rhino, formed in South Af-
rica by the Venetia-Limpopo Nature Reserve with an area of 340 km” and Mapungubwe National Park with an area of 220 ki, both
stretched over land owned by De Beers, the South African company. Fences between these areas will be dismantled to allow for in-
terconnecting. The Northern Tuli Game Reserve and 36 ranches with a total area of 700 km* will be appended on the Botswana
part. On the Zimbabwe part, the territory of Tuli Safari and adjacent wildlife ranches with a total area about 500 km?” will be added.
A fundraising campaign has been underway to support this International Rhino Foundation's project {www rhinos-irf.org). By early
August 2009, IRF had raised over 120,000 USD, which was used to pay for a move of 46 black rhinos; in addition, eight poachers
were killed from May to August 2008 (IRF 2009),

Development of the wild black rhino population since 1970
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(MILLS et al. 2003, EMSLIE 2005 and 2007, EMSLIE et al. 2009, www.iucn.org, www.rhinos-irf.org)

Year 1800 = 1900 1960 | 1970 | 1980 1984 | 1987 1991 1992 1993 1095 1997 1999 2001 2003 2005 2007

Num. Over Saveral Over |B5000(14,785 8,800 3,665 3,450 2475 2,300 24102600 2,700 3,100 3.610 3,750 4.230
1 millien| hundred 100 000
thousands

19



The abundance of the black rhino per African country in the period 1980-2005 (according to EMSLIE and BROOKS 1999,
EMSLIE et al. 2007, EMSLIE 2008)

Country 1980 1984 1987 1991 1992 1993/4 1995 1997 1999 | 2001 | 2003 | 2005 2007
Angola 300 80 7 50 50 10 ? 0? 0 0 0 0 0
Botswana 0 10 [<i0|[<w0| 5 4 |07 07 Lol le T 67| &7
Cameroon 10 110 o 50 35 27 T 10 10 a8 5 07 0
Contral AfricanRep. (3000 170 | 10 | 5 | o 2 | 2 [ 2 | o o 0o o | o
Chad |25 | 6§ | 3 (o2 | 0 , 2 =2 | » | 0 2 o 0
Ethiopia |2 | %0 | 2 [ o707 & 1|07|? i |0 |n
Kenya 1,500 550 381 3498 414 417 420 | 424 420 430 439 540 877
Malawi | % | [ ] 6 [09 ]2 [ 2|3 |77 [ 8]0
Mozambigue 250 130 ? 50 50 45 7 13 ? 0 07 o7 | 07
Namibia | 300 400 449 | 479 489 | 583 | 598 | 707 | 695 | 893 | 1238 | 1,141 | 1435
Rwanda a0 15 15 . ? 15 10 I 4 ! 4 6 o 1 1 1
Somalia 30 | 80 | 7 (07| 0 [ 2 |27 |6 o | o | o o
SA 630 640 677 im 819 Bay 1.024 1043 1,074 | 1,179 | 1.284 | 1.379 1.488
Sudan (20 |0 |3 | 2 | 2 [0 m]a EREEEEIERE
Swaziland 0 0 fi 4 ] 4 a 10 10 10 15 16 18
Tanzania 3795|3130 | 275 1857 | 127 | 132 32 | 46 | 47 | 49 66 101 123
Uganda 5 0?2 0 3 0 0 0 7 0 0 0 0 0
Zambia (2750 | 1650 >106 407 40 | 3 | 072 |07 | 0 | © | 5 | 8 |
Zimbabwe >1.400' =1,680 =»1.775 1.400 425 a8 315 339 435 hed 536 527 558
DRC o | o | o] o | o s | o |0 |2 @ [e [ oo
Céte d'lvoire 0o 0 o /o o | o | ¢ | 0o o | o0 o] o
 Total (14785 8,800 | 3,665 | 3450 2475 | 2,550 | 2,410 | 2600 2,704 | 3,100 | 3,610 | 3,726 | 4,240
Totalcountres 18 17 | 14 | 14 12 14 9 9 9 | 8 | 10 10 10

Natural populations have survived in Kenya, Namibia, South Africa, Zimbabwe and Tanzania. Reintroduced populations exist in
Malawi, where the black rhino had become extinct (1992), Rwanda (prior to 1957), Swaziland (in the late 19 century), Botswana
{1995) and Zambia (1995). The species is declared extinct in Uganda (1983), the Democratic Republic of the Congo (1986), Soma-
lia (1987), Sudan (1991-1993), Angola (1995), the Central African Republic (1992), Chad (1991), Mozambigue (2002), Cote
d'lvoire (after 1960), Ethiopia (about 1997) and Cameroon (2006) (EMSLIE and BROOKS 1989, EMSLIE et al, 2007), There are
sporadic and unverified reports of individual animals from Mozambique, Rwanda, Sudan and Ethiopia (EMSLIE et al. 2007). In late
2007, Africa had 131 populations of the three surviving black rhino subspecies with a total of 4,230 animals (EMSLIE 2009).
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Conservation

Since 1977, the black rhino has been listed in the Annex | (A) of CITES, which prohibits any international trade in live animals and
their derivatives, i.e. horn in particular, as well as products thereof. In the IUCN's 2007 Red List (IUCN Red List 2009), the species is
categorised as "critically endangered”, the south-western subspecies (D. b, bicornis) being classified as vulnerable (VU) and the
three remaining subspecies are listed as critically endangered (CR). Additionally, the International Union for Conservation of Na-
ture (IUCN) announced on 7 July 2006 that the western subspecies (0. b. longipes) had been extirpated, with some last 10to 13 an-
imals remaining in 2002 (EMSLIE et al. 2007),

To reduce illegal hunting, the CITES regulations were implemented into the rules and legislation of a number of African countries
during the 1990s. An effective direct protection became crucial to preserving the remaining rhino population. Many surviving rhinos
are now concentrated in fenced territories, protected areas and intensive protection zones, where they can be effectively guardad.
Constant overseeing and checks of the animals provided data allowing for the managemant of the rhino population with the aim of
rapid growth. This resulted in surplus animals being relocated to establish new populations in the native range areas of the species,
as well as outside them, with subsequent reducing the numbers produced in certain areas and increasing the efforts to increase bi-
ological control with a view of increasing the growth rate within the metapopulation. In addition, the increasing efforts also led to the
integration of local communities in a common conservation struggle. In many countries, black rhinos are now managed by a variety
of stakeholders, such as private sector and governments, which increases the long-term security of the species. Pro-active conser-
vation assoclated with stock breeding control is expensive and costs USD 1000-1200 per km®/year (MILLS and HES 1997, EMSLIE
af al. 2007). Unlike the southern white rhino, black rhinos held by private landowners are mostly managed under the custody of the
government. There are a number of African regional conservation initiatives such as SADC (South African Development Commu-
nity) regional scheme for the protection of rhinos, the SADC Rhino Management Group, etc. The IUCN S5C African Rhino
Specialist Group is coordinating the continental rhino conservation in Africa (www.lucn.org, www. wikipedia.org, www.rhinos-irf.org,
www.arkive.org).

The protection of rhinos is related to the political stability of countries. A successful protection strategy was recommended by the
IUCH SSC AFRSG. MNational rhing strategies and policies have been adopted by Botswana, Kenya, Namibia, South Africa, Tanza-
nia, Zambia and Zimbabwe; the one of Swaziland was under development in 2007 (EMSLIE et al. 2007). To set out procedures for
re-introduction and relocation of rhinos, an IUCN guide was developed (EMSLIE, AMIN and KOCK 2009),

Targeled protection is necessary for stabilisation and growth of the black rhino population. The strict protection in fenced facili-
ties - often a product of cooperation between the government and the private sector - together with heavily protected unfenced
zones as part of large areas has met the greatest success. In some states, dehorning was also used to reduce the interest of
poachers. In 1997, Yemen joined the Washington Treaty (CITES) that prohibits trade in rhinoceros horn, which caused the de-
mand for rhino horn greatly reduced in the Middie East. Therefore, the population of black rhinos increased in 2001 to 3,100 ani-
mals in six oul of the eight range states. These animals are mostly kept in strictly protected areas. The African Rhino Specialist
Group to the International Union for Conservation of Nature {IUCN) provides guidance on the protection of African rhinos; it cre-
ated a detailed Action Plan including extensive information and strategic recommendations for rhino conservation
{www.rhinos-irf.arg, www.iucn.org).

Development of the black rhino population in the wild, 1984-2007
(Foose 1993, Penny 1988, IRF, Emslie 2000, 2007, Potter and Emslie 2002, Dollinger and Geser 2008, Emslie ef a/. 2008, Emslie 2008)

Species (subspecies) / Wild population 1984 1993 1997 | 1999 | 2001 2003 | 2005 | 2007
South-westem (D. b. bicomis) 737 560 740 | 740 | 943 1310 | 1221 | 1,550
Eastern (D. b. michael) | 490 | 500 | 485 | 485 | 408 50 | 638 | 700
South-central (D. b. minor) 1467 1,300 1365 | 1365 | 1,651 1770 | 1866 | 1,995
Westem (D. b. longipes) About10| 40 | 10 |Abow10| B8 | 5 0?7 | 0
Black rhinoceros (Diceros bicornis) 2,704 2400 2,600 2700 | 3100 3610 | 3,726 4,240
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Conservation activities

Generally. rhinos came to the brink of extinction due to illegal hunting for their horn and loss of habitat. Black rhinos have been par-
ticularly threatened by poaching for international trade in their homs that are demanded for two reasons, The first is traditional Chi-
nese medicine, which uses a powder made from the horn for the resurrection (recovery) of patients treated for fever and coma, The
efficacy of the rhino hom to treat the diseases has not been confirmed by medical science. The second of the reasons is the one of
using horn for ornamental purposes in certain Middle Eastern countries, where it is a highly prized material for the manufacture of
jambiya, a hand-carved Yemaeni ceremonial dagger with rich decoration. In June 2007, the first case of the sale of a black rhino horn
for medical purposes was documented in the U.S,, confirmed through genetic testing of a specimen confiscated in a traditional
Chinese medicine shop in Portland, Oregaon,

Civil unrest and guns freely available in Africa had a negative impact on the protection of African rhinos. Black rhino popula-
tions in Angola, the Central African Republic, Chad, Mozambigque, Rwanda, Somalia, Sudan and Uganda diminished as a re-
sult of war and civil unrest since the 1960s. Trading in arms obtained in exchange for rhino horn and ivery that resulted in
increased poaching determined by the growth of poverty in times of civil wars, as well as reduced levels of protection of the
rhino population by redirecting financial resources outside the area of wildlife had a detrimental effect. Changes in the natural
environment were another cause for the decline in the rhino stock. The reasons listed above caused the wild population of
black rhinos to decrease by 96% belween 1970 and 1992 (www.wikipedia.org. www.rhinos-irf.org, www.arkive org,
WWwW.iucn.org)

f

Black rhings - a cow with its calf, Of Pejeta, Kenya - 2009 (dh)
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Recent development of the black rhino population in the wild (according to EMSLIE ef al. 2007, EMSLIE 2008)

No. Country | Number of subspecies South-western  Eastern : Total | Total Balance
I | subspecies 2005/2007 | 2005 | 2007
| | 2005/ 2007 2005/ 2007 ,
1 SA 3 - South-central, 80/ 113 41/54 1,258/1321| 1,379 | 1488 +109
south-westarmn, eastern .
2 Namibia | 1-Southwestern 114111435 e 1141 | 1435 | +294
3 Kenya 1 - Eastern - 540/ 5T7 . 540 577 + 37
4 | Zimbabwe | 1 - South-central . _ - | 527/ 558 | 527 | 558 | +31
5 | Tanzania | 2 - Eastern and south-central - | 8787 44 | 56 101 123 +22
6 Swazlland | 1 - South-central - ‘ : 16118 16 18 | +2
| (after reintroduction) .
T | Malawi 1 - South-central (after reintro- - - 10/ 16 10 16 +6
duction)
| Zambla | 1- South-central e D ] e e | s ] +qa
8 Botswana 1 - South-central [ - - 517 5 7 +2
10 Rwanda | 1-Eastern {after reintroduction) | - 111 . 1 .
Total 3 subspecies 1,221/1,550 639/700 1,866 | 3726 | 4,240 +514

1. The Republic of South Africa (SA)

In 1930, South Africa had only two natural populations of the south-central subspecies of the black rhino (D. b, minor) kept in the
iMiolozi and uMkhuze reserves. From 1962 to 1970, 180 animals were moved into the KwaZulu Natal protected areas. In 1971, 10
pairs of black rhinos were donated to Kruger National Park, followed by additional 47 pairs, whose founders came from Zimbabwe.
The population established this way grown to become the world's second largest population of the black rhino (EMSLIE et al. 2009).
Cross-border translocation of animals helped to restore the population of the south-western subspecies (D. b. bicornis) as well
(EMSLIE et al. 2009).

In 1962, an out-of-range population of the eastern subspecies (D. b. michael) was sel up in South Africa, in Addo National Park,
with sevan individuals imporled from the territary of Makueni, Kenya, Of these, only four animals became founders of the new popu-
lation. By the end of 2007, there were 54 rhinos in the Addo Park. This stock is moved to sites within the native range of the subspe-
cies In Tanzania - Mkomazi and Ngorongoro (EMSLIE et al. 2008).

In 2005 (EMSLIE et al. 2007), South Africa was home to 80 individuals of the south-western subspecies (D. b. bicomnis), 41 animals
of the eastern subspecies (D. b. michael) and 1,258 south-central black rhinos (D. b. minor). In 2007, it was already 113
south-western, 54 eastern and 1,321 south-central black rhinos (EMSLIE 2009). South Africa is the most important range state of
the black rhino, as on 31 December 2007, nearly 1,488 individuals representing 35% of global wild population lived in the country,
with an annual increase of almost 4%.

2. Namibia

In 2005 (EMSLIE et al. 2007), 1,141 individuals of the south-western subspecies (0. b. bicomis) lived in South Africa, while in 2007
the numbers reached even 1,435 animals (EMSLIE 2009). Namibia is the most important range country for the south-west (Cape)
subspecies of the black rhinoceros, with enduring stability and protection of wildlife. As per 31 December 2007, there lived 1,435
animals representing almost 34% of global wild population, with an annual population increase of nearly 13%.
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3. Kenya

Kenya is home to only a single form of a rhino, the eastern black rhinoceros subspecies (D. b. michaeli). In the early 20 century,
1000 rhinos were shot in Kibwezi because of agricultural development. In the 1970s and 1980s, the rhino population declined from
20,000 to less than 400 remaining animals due to poaching. The chief strategy preventing the numbers further decline was reloca-
tion of the rhinos into fenced sanctuaries. with the first established in 1980. Lewa Wildlife Conservancy, where they achieved an an-
nual increase of the population over 13% in 2004, became one of the most successful of these. By the end of 2007. the population
had increased to 577 animals (EMSLIE et al. 2009,

In Kenya. a governmental programme of rhino protection and population growth has been developed and underway
(OKITA-OUMA 2007), owing to which the numbers have successfully increased. The reason for implementing the scheme above
was that Kenya still had 20,000 rhinos by 1970, from which 98% was extirpated as a result of poaching to less than 350 animals in
the 1980s. In 2008, Kenya had already 609 black rhinos, which represents 87% of the world's free-ranging population of the eastern
subspecies, The aim is to increase the number to 700 individuals by 2011 and to 2,000 animals in the future. Rhinos are kept in pro-
tected areas and their protection is implemented through an effective secunty system, including armed patrols monitoring every in-
dividual rhino, where each animal is on average seen every 3rd day (Ol Pejeta/Lewa Conservancy). Any missing animal is fraced
using telemetry, aarial search and specially trained tracking dogs (CRAIG pers. comm.), Kenya is halding the third-largest popula-
tion of the black rhino and at the same time the largest population of the eastern subspecies. On 31 December 2007, there lived 577
animals, representing 13.6% of the global free-ranging population of the species and more than 82% of the eastern subspecies
The population’s annual increase in 2005-2007 and 2007-2008 was almost 3.5% and 5.5%, respectively,
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Development of the black rhino abundance in Kenya since 1968

Year 1968 1970 1977 1980 1984 1987 1991 | 1992 1895 1997 2002 2003 2005 2007 | 2008

Numbers 11,000 2500 1.800 . 1,500 560 | 381 398 414 420 | 424 430 | 437 538 577 609

Development of the black rhino abundance in Kenya since 1968
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AJraastem black rhino (D. b. r?uch.:lsn'r}m K&rryu Lawa Witdlife Consarvancy, 2009 rdh} A yaung brnck r.*r.lnu {D. b. mrcflaﬂlr} i .ll-h typlcaf habital - Of Fﬂ_jem
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4. Zimbabwe

In the beginning of 1990s, peaching around the Zambezi River increased and therefore a number of rhinos were relocated to safer
locations of the country (EMSLIE ef al. 2009).

In 1998, 28 rhinos were moved from KZN to the SE Zimbabwe private game sanctuary, and thus established a growing population,
which is soon to become a source of animals for further re-introduction projects (EMSLIE et a/. 2009). In 2005, there lived 527 indi-
viduals of the southern subspecies (D. b. minor). In Zimbabwe, a private sanctuary was founded with 71 rhinos imported into the
area of 3000 km” (EMSLIE et al. 2007).

Zimbabwe is the place of survival for the fourth-largest wild population of the black rhino with poaching being the biggest threat, In 2007,
the total numbers were formed of 558 individuals, representing more than 13% of global wild population, while nearly 30% of the south-
em subspecies. The small annual increase of 2.9% is due to loss of animals by poaching (EMSLIE 2009). The situation in Zimbabwe de-
teriorated in 2008 and 2009, when poachers killed dozens of animals (for more details, see Zimbabwe rhino crisis on page 18),

5. Tanzania

In Tanzania, there are two subspecies of the black rhinoceros: the south-central black rhina (D. b. miror) in the south and the east-
ern black rhino (D. b. michaeli) in the north of the country. The local situation as regards the black rhino was even worse than in
Kenya, as in 1980, the country had 3,795 individuals, while in 1987 it was a mere 275 and in 1995 only 32 black rhinos were remain-
ing (EMSLIE and BROOKS 1999). By 2005, the number had increased to 101 (EMSLIE et al. 2007), from which 57 individuals were
those of the eastern and 44 of the south-central subspecies. In 2007, there were 123 rhinos in Tanzania, which consisted of 67
eastern and 56 south-central black rhinos (EMSLIE 2009),

From 1974 to 1978, there were about 700 eastern black rhinos (D, b. michael) in Serengeti National Park covering an area of
12,920 km*, where the population density was one rhino per 19 km”. In contrast, a much denser population lived in the Ngorongora
Crater, with one rhino per 3.1 km*, which corresponded to the habitat carrying capacity of both sites. At that time, this involved a sin-
gle population that inhabited both Serengeti National Park and the Ngorongoro Conservation Area including Olduvai Gorge, ex-
tending to the territory of Maasai Mara in Kenya in the north. Presumably, this population expanded to the Kenyan national parks
Amboseli and Tsavo. Intense poaching led to the mutual isolation of the rhino populations of these national parks. In the national
parks of northern Tanzania, poaching became a serious problem after 1975, resulting in a dramatic decrease in the numbers of rhi-
noceroses in the country. This left a mere 50-100 animals in Serengeti by 1980, of which about 20 occurred in Moru Kopjes.
southern Serengeti (ROBINSON 2000),

In the Olduvai Gorge, they recorded 69 rhinos in 1966 of which hawever none had remained by 1980, In the Ngorongora Conserva-
tion Area established In 1959, poaching began in the early 1970s and culminated in the late 1980s. In the years 1964-1966, there
were 108 individuals in the crater, while subsequently only 14 permanent and 7 migrant animals were recorded in the period from
1980 to 1988. Despite significantly reduced by anti-poaching patrols in the area of Serengeti and Ngorongoro since that time,
poaching did not stop completely. In 1993, the only Tanzania's viable population of the eastern subspecies remained in the
Ngorangoro Crater, comprising 14 to 18 individuals. Isolated rhinos remained in Serengeti. with five animals being a maximum.
Several animals might have survived in one to two parks of northem Tanzania. In November 1993, a joint project of the Ngorongoro
Conservation Area Headguarters and the Frankfurt Zoological Society was launched, where the crater was confirmed to have had
only 13 remaining rhinos, which involved two adult males, 6 adult females and 5 subadult animals, with probably still a few rhinos
staying along the crater walls. In January 1993, a subadult male left the crater and appeared in the Serengeti's Moru region in 1995,
encountering two adult females. From 1988 to August 1995, no cases of poaching were recorded in Ngorongoro until Amina, a
rhino female, was killed, leaving a calf, an B months old male Richard. However, the Ngorongoro population was not on increase.
After the death of Amina, Richard was kept in a boma until 2 December 1997, when he was sent as a 2.5- year-old animal to Addo
Mational Park, South Africa, since returning the male into the crater would be running the risk of the male being killed by another
male. At the same time, the Frankfurt Zoological Society donated the Serengeti Ecosystem a female named Akuru; born at Frank-
furt Zoo, this animal belonged to the southern subspecies, and therefore went to Marakele National Park in South Africa. In ex-
change for Richard and Akuru, two individuals born in Addo National Park were imported to Tanzania at the end of 1997 (CHAUSI
1998). In the years 1897-2000, three rhinos died of natural causes in the crater, and the population increased to 17 animais. In the
same year, seven rhinos stayed in Muru Kopjes, Serengeti (ROBINSON 2000). Each of the animals has a radio installed in the horn
and is constantly monitored (MORKEL pers. comm.). Since the beginning of the Ngorongoro project, there has been a single case
of a rhino killed by poachers in 1995. Currently, Ngorongoro is home to 24 rhinos.
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In Tanzania, there is even the third population of the eastern subspecies, which was established through reintroduction from Addo
National Park, South Africa (4 pairs) and Dvur Kralove Zoo (3 animals) into Mkomazi National Park in 1997, 2001 and 2009, This in-
volves a group of 13 rhinos kept in a fenced holding area of several tens of km” (HOLECKOVA 2009),

Reintroduction of rhinos into the Grumeti Game Area, which is a territory of over 416 km” adjoining Serengeti National Park and in-
tegrated within a larger migration ecosystem of Serengeti-Mara, presents another Tanzanian project. Within the project above, thay
fenced a hill with an observatory point designed for holding black rhinos. The first couple - five years old - was imported from Port
Lympne Zoo, UK, to the Sasakwa-Grumeti Reserve on 12 June 2007. It should be noted that male Limpopo is a son of female Etna
born in Dvur Kralove (DK 13). As early as 2008, female Laikipia got pregnant. The reason for the project was the fact that poachers
nearly wiped out the entire natural population as the Serengeti-Mara Ecosystem had contained about 1,000 black rhines and in
2007, fewer than 100 individuals were left across northern Tanzania. As a result of protection measures, the population began to in-
crease; nonetheless, it exists in the form of isolated patches. The goal of the reintroduction efforts is setting up a new group and in-
creasing genetic diversity. The entire area is protected against the tsetse fly using a special system of traps (SMRCEK and
HOLECKOWVA 2008).

Tanzania had 123 black rhinos on 31 December 2007, which represents less than 3% of the global free-ranging population. The an-
nual increase was nearly 11%, which was influenced by reintroductions.

Development of the black rhino abundance in Tanzania since 1970

Year 1970 | 1980 1984 | 1987 | 1991 | 1992 1995 1997 | 1999 2001 2003 | 2005 | 2007
Numbers 10,000 | 3,795 3,130 275 1857 127 a2 46 47 49 5131 101 123

Development of the black rhino abundance in Tanzania since 1980
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Tanzanian Grumeli Reserve - the mound in the back of the elephants was  Mala Limpape in Grumeti, Tanzania, is son of Etna (DK 13]. {dh)
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6. Swaziland

In Swaziland, the black rhinos were exterminated as a result of poaching. In the late 20th century, reintroduction projects began
concerning both black and white rhinos. In 1996 (MILLS and HES 1997), nine individuals of the southern black rhino subspecies (D.
b. minor) ranged in the country. By the end of 2005, the numbers had grown to 16 (EMSLIE ef al. 2007). The founders were im-
ported from Zimbabwe and South Africa (EMSLIE et al. 2009). In the late 2007, the population had reached 18 (EMSLIE 2009),

7. Malawi

In 2005 (EMSLIE et al. 2007), 10 individuals of the south-western subspecies (D. b. bicomis) lived in South Africa, while in 2007 the
numbers reached even 16 animals (EMSLIE 2009),

B, Zambia

Zambia was a stronghold for the south-central black rhino (0. b. minor), of which a population lived in the Luangwa Valley, but was
wiped out by poaching in the 1970s (KAMPAMBA 2003). In collaboration with IUCN SSC's AIRSG, a reintroduction programme was
implemented in North Luangwa National Park, where six individuals of the south-central form ranged in 2005: over the two subse-
quent years, additional 10 animals were moved in. In the early 2007, the founder population had already 15 animals. Parties involved
in this reintroduction project, in addition to Zambia Wildlife Authority, included the Frankfurt Zodlogical Soclety, South Africa National
Parks and the Namibian Ministry of Environment and Tourism, These organisations provided rhinoceroses (EMSLIE ef al. 2007),

9. Botswana

In 2005 (EMSLIE et al. 2007), five individuals of the south-western subspecies (0. b. bicornis) lived in South Africa, while in 2007
the numbers reached even seven animals (EMSLIE 2008).

10. Rwanda

In 2005 (EMSLIE et al. 2007), there lived a single individual of the eastern form (D. b, michaeli) that died in 2006, According to offi-
clal but unconfirmed sources, another animal is believed to have been ranging here (EMSLIE 2009).

In Swaaiand, bolh riino species became extinet tough poaching. Folowing adaplion ofa lawpun- A young eastern black rhing, O Pajata Congervancy, Kenya,
ishing poaching by deatty the country has become a safe place for rentroduction of finos, (oh) 2009 (ah)
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CAPTIVE BREEDING
First zoo animal: 1868 London, the UK
First animal born and reared in the zoo situation: 1941 Brookfield Zoo, Chicago, the USA

The first animal in captivity, i.e. in Europe since Roman times, was male Theodore imported by the legendary German animal dealer
Carl Hagenbeck to London Zoo, England, on 11 September 1868 (BERTRAM 1983, EDWARDS 1896). On arrival, Theodore was as
big as a large pig. Caught in Eastern Sudan in February 1868, this animal died on 12 April 1891 of stomach cancer when it was 24
years old (EDWARDS 1996). The oldest animals as listed by the International Studbook are two individuals (a pair) imported into
Bronx Zoo, New York, the USA. Both animals were captured in Uganda in 1906, The female named Victoria (Stdbk #699) was sup-
plied by Ruhe, a German animal dealer, while the male named Spoke (Stdbk #700) was imported by Bourne, an English company.
While Victoria stayed in New York until 1931 and lived to be 26 years old - a great age for that time, the male died already in 1910 be-
fore reaching his adult age (GOLTENBOTH and OCHS 1999), That was probably the reason that the animals never reproduced,
The first individual born in captivity - male Georgie-Joe - was born in 1941 in Brookfield Zoo, Chicago, the USA, to female Mary be-
longing to the south-central subspecies (D. b. minar). In Eurape, the first black rhino was born on 12 October 1958 in Frankfurt a/M.
This was female Lemuta who later gave birth twice and reared one calf. This rhino lived for 13 years and died in 1971.

The act of foundation of the international studbook was initiated by the International Union of Directors of Zoological Gardens
(IUDZG) in 1966. It was managed jointly for both species of African rhinos (International Studbook for African Rhinoceros Diceros
hicornis | Ceratotherium simum) by Berlin Zoo, Germany, with Professor Heinz-Georg Klos, then director of Berlin Zoo, being the
first studbook keeper. Since that time, data were collected throughout the stock of zoo-based African rhinos and summansed by
Prof Klos in 1976, when the first edition of the studbook was released (FRESE 1993). As of 2001, the studbook has been split and
published as two parts, one of which has been attending to the black rhino, while the other concerns the white rhino (FRADRICH
and OCHS 2001). Currently, the Black Rhino International Studbook is kept by Dipl Biol Reinhard Frese and Berlin Zoo. The latest
edition was published in 2009 (FRESE 2009); according to this release, the studbook historically registered 1,021 (485,497 .22)
black rhinas prior to 2 December 2009, of which the living population consisted of 299 (131.146.22) animals.

The chief issue of breeding black rhinos in captivity is not reproduction of this species - they breed quite well already in the fifth gen-
eration. Rather, their insufficient longeuity is the case, as they suffer from various health problems including haemolytic anaemia
(breakdown of red blood cells) and die relatively young, which relates to the fact they are dietary specialists and rather nervous
animals.

This has also been evidenced by the gradual increase in population in captivity, when the annual increase in a period of 35 years
(1969-2004) was 2.64%, as is apparent from the data of international studbooks (KLOS and FRESE 1981, 1983, 1987, 1991 and

Theadore at London Zoo in 1830 (L Mediand), from: EDWARDS 1856,
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1993, GOLTENBOTH and OCHS 1995, 1997 and 1999, OCHS 2001, OCHS and LANGE 2005) and the table on page 32 and 33.
While captive collections held in 1969 a total of 144 (73.71) black rhinos, in 2004 it was by 92% more, i.e. 277 (125. 146.6) animals.

The abundance of the black rhino in captivity, 1969-2009 (according to the International Studbook)

Year  Num. as per 1 Jan Total born | Year = Num.as per 1 Jan | Total born | Year | Mum. as per 1 Jan | Total born
1969 144 (73.71) 6 (4.2) 1978 187 (84.103) 7(5.2) 1990 204 (91.113) 13 (6.7)
1970 | 143 (7271) 1129 | 1979 181 (83 98) 10(64) | 1992 | 208 (92.118) 11 (8.3)
1971 143 (69.74) 5(3) | 1980 | 17e(s2en) | 5@y | 1994 206(94.112) | 15(7.7.1)
1972 | 156 (77.79) 8(35 | 1981 172 (78.94) B(a4) | 1986 | 238(100.129) | 14(7.7)
1973 161 (76.85) 4(13) 1982 | 174 {82.92) 7 (2.5) 1998 235 (105130) | 11(1.9.1)
1974 | 170 (76.94) a13) | 1983 | 180(83.97) 8(44) | 2001 275(125.1448) | 18(9.9)
1975 171 (76.95) 8 (4.4) 1984 | 182 (86.96) 43.1) | 2004  277(125.146.8) | 11(54.2)
1976 | 183 (81.102) 5(23) | 1985 180 (85.95) 7(25) | 2008 299(131,14622) | 12(1.4.7)
1977 186 (82.104) 11(8.3) | 1986 @ 181(82.99) 633 |

According to the 1993 International Studbook (FRADRICH and FRESE 1993), 105 (48.57) black rhinos, i.e. 46% out of 228
(111.117) animals imported reproduced In captivity, while the same was achieved in a total of 54 (27.27) individuals, i.e. 23.4%. out
of 231 (112.119) captive-bom rhinos.

The Intemational Studbook (GOLTENBOTH and OCHS 1995) reports that 223 caplive black rhinoceroses lived in 1994, of which 58 individu-
als, i.e. 26%, were animals more than 20 years old, while the rest of the captive stock (74%) were younger animals, with 99 individuals (44.4%)
under 10, and the remainder counting 66 animals (29.6%) between 10 and 20 years, At the same time, 20 births were registered in the course
of 2 years (18893-1994), which is 10% as regards the entire population and 5% per vear. This is in contras! with the situation in the southem
white rhino, where in the same year 694 animals were held, with those over 20 years numbering 374 individuals, |e. 53.9% of the population.
In addition, only 23 births were recorded over the two preceding years (3.3% as regards the entire population, while the annual birth rate was a
mere 1.66%). In the Indian rhino, the total population in captivity in 1994 consisted of 134 individuals, and 11 birtths were registered in the
1993-1994 period (8.2% with respect to the entire population and 4.1% annually). The comparison of all three species makes clear that the
best breeding performance in captivity is that of the black ino (5% per year). The latest issue of the Intemational Studbook (FRESE 2008)
shows that between 2005 and 2009 (prior to 2 December 2008), 67 ( 25.25.17) calves were borm and 30 (11.19) individuals died,

The data in the International Studbook (OCHS 2005) show that in 2004, a total of 930 black rhinos were registered in two subspe-
cies (eastern and south-central), while the current population consisted of 277 individuals, which is by 55 animals more than in 1995
(an increase of almost 25% in 9 years). More details on the 1995, 2004 and 2009 breeding perfarmance are summarised in the fol-
lowing table, which shows an increase in the eastern subspecies numbers of 15.2% in 5 years and reduced numbers of the
south-central subspecies by 15%. The total population of black rhinos in captivity increased since 2004 by almost 8%.

Analysis of black rhino stock development in captivity, 1995-2009 (HOLECKOVA 1996, LANGE and OCHS 2005b)

Subspecies Total registered Importedfrom | Total bom Breeding ani- | Total living | Total living ani- | Total living ani-
in captivity stock 1995 | thewild 1995  incaptivity 1995 | mals 1995  animals 1095 | mals 2004 mals 2009
Eastern ssp. 460 t222.233.5] 201 {93108 259 (129.125.5) 78 {29.49) 173 (78.92.3) 210(91.114.5) 242 (99.121.22)
D. b. michaeli - 21.4% +15.2%
South-central ssp. B2 (40.42) 61 (26.33) 21 (128 14 (6.8) 49 (20.29) 67 (34.32.1) 57 (32.25)
D. b. minor +36.7% -15%
Total 542 262(121.141) | 280 (141.1345)  le 414% 222 (88.121.3) | 277 (125, 290 (131.146.22)
Sty SEO | ' A me ‘ﬂ.ﬁ =
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An indoor exhibit at Brookfield Zoo, Chicago, 2009, In the house that dates  Black rhino [D, b. minor) enciosure, Brookfiald Zoo, Chicago. the USA; the
hack ta 1928, the first captive back rhino was born in 1941, The picture from  picture is showing a stud male. 2008, (dh)
2009 is showing a female of the south-central subspecias (0. b minor). (dh)

Analysing the black rhino breeding performance in captivity by region reveals that the population increased by 79 individuals, i.e.
30.9% (2.85% per year) in 14 years (from 1990 to 2004), Although the majority of animals were still kept in North American zoos, the
number of animals kept in Europe increased, while that in Asia declined. The largest increase of the stock was cbserved in Africa -

for insight, see the following table.

The abundance of the black rhino in captivity per region (according fo the International Studbook)

Region 1990 1994 1998 2000 ' 2004

(ivo. oF individuals! %) (no. of individuals! %] (no. of Individuals! %) | {no. of individuals/ %) (no. of individuals! %)
Marth America 85-42 9% 02-41.3% 102-43.4% 109-39.6% 110-38.7%
Europe | s527.8% §2-27.8% 7BMA% | 74-26.9% 75-27.1%
Asia  41-20.7% 41-18.4% 28-119% | 3312% 28-10.1%
Africa | p45% | 1264% 16-6.8% | 46-16.7% |  52-1B.8%
South and Central America 6-1% . 4-1.8% 4-1.7% 1-0.4% . 0-0%
Australia 2.1% | 1254% | 1251% 1244% | 1243%
Total | 198 223(09.121.3) | 235(105.430) 275 (125.144.6) | 277 (125.146.6)
(increase in %) (+12.6%) (+ 5.4%) {+ 23.3%) (+24.2%)

The fallowing lable summarising the data per region with respect to the eastern black rhinoceros shows that in 2004 there were no
breeders in Australia and South/Central America. The most numerous stock was that of Europe where 15 zoos held 73 animals, |.e.
almast five individuals on average per holder. In North America (which in fact concemns the USA), 71 animals were held by 28 differ-
ant collections (2.5 animal per institution). The only African holder is the Lewa Wildlife Conservancy with their 40 animals, where an-

imals are managed under fully natural conditions.
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Region

1992

2000

Eastern black rhino (D. b. michaeli) stock in captivity per region (according to the International Studbook)

2004

Morth America

69 (36.33) - 24 collections

67 (40.60) - 28 collections

71 (40.31) - 28 collections

Europe 57 (21.36) - 11 collections 72 (24.48) - 15 collections T3 (26.47) - 15 collections
Asia 24 {13.11) - 13 collections 27 (11.16) - 9 collections 26 (11.158) - 9 collections
Africa 6 (3.3) - 5 collections 331(11.18.4) - 4 collections 40 (14.21.5) - 1 collection
South and Central America 6 (2.3) - 3 coliections 1 (1.0) - 1 collection 0

Australia | 1(0.1)-1 collection 1(1.0) - 1 collection 0

Total 162 (75.87) - 57 collections 201 (88.109.4) - 57 collections 210 (91.114.5) - 53 collections

Summary information on the world's largest breeders of the eastern black rhinoceros is provided under the table on page 35, which
shows that Dvur Kralove Zoo has been the most important black rhino holder since 1982, which as of 2000 applies to England's
Port Lympne for Europe and Lewa Wildiife Conservancy globally, where the latter is not a zoological park. but a nature reserve in
Kenya with reintroduced (restored) population,

' ...Ww
Anindoor exhibit for the black riwna (D, b, michael] equipped with a scale at - Black tuno (D b, michael) house at Zurich Zoo, Switzedand: 2007 fedh)
Lincoln Park Zon, Chicago - the picture is showing male Nakii 2009 (dh)
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The world's major holders of the eastern black rhino (D. b. michaeli) - according to the International Studbook

Institution 1982 1994 2000 2004
Dwur Kralove 9({38) 14 (5.9) 14 (4.10) 15 (5.10)
Bearlin Zoo, Germany 8 (1.5) a(r.2) 6(1.5) 7(1.8)
Cincinnat, USA 6(3.3) 3(2.1) 3(2.1) 2 (1.1)
Tehran, Iran 8 {3.3) 6{2.3) 0 0
Hiroshima, Japan 5(3.2) 5(1.4) T(34) 8(44)
MNagoya, Japan 5(2.3) 1{1.0) 2{1.1) 2(1.1)
Denver, USA 5(2.3) 3(2.1) 3(2.1) 3(2.1)
Zurich, Switzerland §{2.3) 5(2.3) 4 (1.3) 411.3)
Port Lympne, UK 4(2.2) 10 (6.4) 19 (7.12) 19 (7.12)
Chicago Brookfield, USA 3(1.2) B1{3.2) §(2.3) 5(3.2)
Chester. UK 2(11) 3(1.2) 5(1.4) 7(3.4)
Lewa Wildlife Conservancy, Kenya . - 29 (10.15.4) 40 (14.21.5)
Kansas City, USA 0 4(2.2) 5(2.3)
Colombo, Sri Lanka 4 (2.2 0 o 0
Detroit, USA 4(2.2) 1(1.0) 1(1.0) 1(1.0)
Lisbon, Portugal 4 (2.2) 0 0 0
Magdeburg, Germany 4 (2.2) 2(0.2) 4{1.3) 4 (1.3)
Mysore, India 4(22) 4(0.1.3) 2(1.1) 2(1.1)
Baijing, China 4 (1.3) 3(1.2) 0 0
Sydney, Australia 4(2.2) 0 0 0
Whipsnade, UK 4(2.2) 2(1.1) 2(1.1) 2(1.1)

Historicaily, only two of the four black rhino subspecies have been held in captivity. The comparison between 2004 and 1995 shows
that there was a reduction in the number of collections from 75 to 68, while the number of animals increased by 55 (24.8%) up to 277
individuals in 9 years. Of these, 210 (75.8%) belong to the eastern subspecies, and 67 (24.2%) are those of the south-central form.

The abundance of the black rhino in captivity per subspecies (according to the International Studbook)

Year Num. of collections | Num. of individuals Eastern ssp. D. b. michaeli South-central ssp. (D. b. minor)
1995 75 222 (98.191.3) 173 (78.92.3) 49 (20.29)
2004 68 277 (125.146.8) 210 (91.114.5) I 67 (34.32.1)

Balance 2004-1995 -7 (80.1%) + 55 (124,8%) + 37 (121.4%) * 18 (136.7%)
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Eastern black rhino holders




European black rhino holders

Black rhing enclosure (. b, michasl) - male Vungy with femalos Salame (DK 23) and Rufij, Howletts. England, 2008 (dh)

g soulh-central ack rhino mn..m.-z. hr-:urm.s rmr'.l._nr_.l is hald anly ~ The only stock of the south-central black rhine (Diceros bicormis miner), a fa-
af Frankfurt Zoo, Garmany - 2008 (dh) male with a calf, Frankfurf foo, Germany, 15 June 1884 (i)

Breeding facilities for the black rhino (D, b, richaali) in Port Lympne, Eng-  Litte Mweru with its mother Nakurw al Port Lympne Zoo, England {az)
land. 1998 {ak)




European eastern black rhino holders

MRS, o,

Laipzig. 11 June 2002 (th)

L [ W TR -
. i 3 I W=
a = e ] v
~ . il

ALY #~

Berlin Zoo, B May 1997 {ih)

Berlin Zoo, 2 October 2009 (k)
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EEP

The European black rhino conservation breeding programme (EEP) was established al Geman Berlin Zoo in 1920 that managed the
programme until 2006, Since 2007, this EEP has been under the management of Chesler Zoo, the UK. Al the beginning, the EEP was coordi-
nated by Dr Reinhard Goltenboth who was then replaced by Dr Andreas Ochs. In 2007, Mark Pilgrim of UK-based Chester Zoo took over.
As per 1 January 1993, 55 (21.34) black rhinos were held by 12 collections, 3 (2.1) calves were born during the year on 31 and De-
cember 1993, the stock consisted of 54 (21.33) individuals {GOLTENBOTH 1994). |n the same year, only three animals older than
30 years lived in Europe

On 1 January 1998, 16 zoos assoclated within the EEP held 69 (24.45) individuals belonging o the eastern subspecies (D. b. michaeli)
except 3 (1.2) individuals of the south-central subspecies (D. b. minor) at Frankfurt Zoo. Throughout the year 1987, 8 (1.7) calves were
bom, from which 6 (0.6) were reared. It should be noted that 2 calves were born and reared at Dvur Kralove Zoo alone (GOLTENBOTH
1887). Upon 1 January 1898, 72 (23 .49) animals were held in 15 zoos within the EEP. In 1998, 5 (1.4) calves were borm and reared, rep-
resenting 6.9% of the stock. By comparison, the EEP population consisted of 77 (27.50) black rhinos in 18 collections as per 31 Decem-
ber 2006 (PILGRIM 2007), with 5 (3.2) calves bom in 2006, which represents 6.7% of the stock as per 1 January 2006 numbering 75
(25.50) animals. According to the most recent figures. a total of 78 (29.49) black rhinos were held in 16 zoos on 1 January 2009, of which
2 (1.1) belonged to the south-central subspecies (Frankfurt) and the remainder, 1.e. 76 (28.48) animals. to the eastern form (PILGRIM
2009). . Over 11 years, the black rhino EEP population increased from &1 (24.37) individuals in 1985 to 77 (27.50) and 78 in 2008, re-
spectively, representing an absolute increase of more than 26% (GOLTENBOTH 1996, PILGRIM 2008 and 2008). At the same bime,
there was a decline in the population as a result of the reintroductions to Africa over the same period (OCHS 2005, SMRCEK and
HOLECKOWA 2009) carried out by the zoos in Frankfurl (two females in 2000 and 2004, respectively) and Howletts (a pair in 2007).

Development of EEP black rhino population

Year (source) Status as per 1 Jan Status as per 31 Dec  Number of zoos  Total born | Total reared
1995 (Goltenboth 1996) 61 (24.37) 61 (22.39) 15 5(2.3) | 5 (2.3)
2006 (Pilgrim 2008) T8 (25.50) _ 77 (27.50) 17 5(3.2) | 3(1.2}
2008 (Pilgrim 2009) 76 (26.50) 7B (29.49) 16 3(3.0) 3(3.0)

Davu chasing Etosha DK 30 (di)
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Analysis of black rhino stocks in the zoos within the EEP (GOLTENBOTH 1995, PILGRIM 2007 and 2009)
* South-central subspecies - D. b. minor, the remainder are holders of the eastern subspecies, D. b. michaell

No. Zoo Numbers as per 31 Dec 1993 Numbers as per 6 Sep 2007 Numbers as per 1 Jan 2009
1 Berlin Zoo. Germany 6(1.5) 7 {1.6) 8(2.6)
2 Chester, UK 4(2.2) 7(3.4) 8 (3.5)
3 Dwvur Kralove, CZ 14 (5.9) 14 (5.9) 17 (7.10)
4 | Frankfurt, Germany® 2 (1.1) 2(1.1) 2 (1.1)
5 | Hannover, Germany 2(1.1) 31.2) 312}
6 | Leipzig, Germany 2(1.1) 3(12) 3(1.2)
7 | London, UK 3(2.1) 0 ' 0
8 | Magdeburg, Germany 4(22) | 5(1.4) 4(1.3)
9 | Port Lympne, UK 9 (4.5) ' 15 (4.11) | 15 (4.11)
10 | Rome, Italy 1(0.1) | 0 | 0
11 Tallinn, Estonia 2(1.1) 1i1.0 1{1.0)
12 | Zurich, Switzerland 5(1.4) | 4(1.3) | 2(02)
13 Howletts, UK 0 3(1.2) 3(12)
14 | DouéJa-Fontaine, France | 0 3(2.1) | 4(2)
15 Cologne, Garmany . . 2011 1{1.0)
16 Krefeld, Germany 0 3(2.1) | 3(2.1)
17 Paignton, UK 0 3(12) 2(02)
18 | Ponl-Scorff, France ' 0 2 (1.1) ' 2(1.1)
Total | 54 (21.33) 77 (21.50) 78 (29.49)

Breeding in Czech and Slovak zoological parks

The first live black rhina in Czechoslovakia was, according to the studbook, male Max (Stdbk #650), which was acquired by the cir-
cus of Kludsky family in 1932 and sold by the same holder to Prague Zoo in 1933, Max was wild-caught somewhere in East Africa
and died in 1940 from pneumonia when he was 10 years old. The second Prague's black rhinoceros was male Max 2 (Stdbk #42),
who arrived In 1954, but its origin is veiled in mystery. Max 2 died in 1969 and lived for 17 years. Female Isis (Stdbk #43) was im-
ported in 1958 to join Max 2, the female never reproduced and was sold to Brink, the Dutch company, in 1972; Brink sent this animal
to Rio de Janeiro where |sis, however, died of stress soon after arrival. All of these three Prague's individuals belonged to the east-
am subspecies and died without offspring (GOLTENBOTH and OCHS 1999).

The subsequent stock history relates to the wild-caught animals from imports organised by Dvur Kralove in the early 1970s, where
a pair of black rhinos was supplied to Lesna Zoo (1976). Because male Addo died in Lesna after two years, female Satara returned
to Dvur Kralove in 1979, where she however died as well in 1981 without offspring. The only successful black rhino holder amongst
Czech and Slovak zoos is Dvur Kralove, who has been holding the species continuously since 1972, successfully producing off-
spring for 32 years.
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Black rhino stock in Czech zoos - overview prior to 1 January 2009

Zoo Holding Import 1st birth Most Totalborn  Total reared | Status as per
period recent birth | 1 Jan 2009
Dvur Kralove 1972-2008 19(11.8) 1977 2007 33 (13.20) 29(11.18) 17 (7.10)
Lesna 19761881 | 2(1.1) - L= . 0
Prague 1833-1972 3{2.1) - - 0 . 0
TOTAL | 19722008 | 24(13.10) @ 1977 2007 | 88(13.20)  29(11.18) | 17(7.10)

Female Etna (DK 13)

with fe first calf at Port Lympne Zog, UK {az)
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BLACK RHINO AT DVUR KRALOVE Z0O

Black rhino imports

Dvur Kralove acquired eastern black rhinoceroses (Dicerns bicornis michaeli) from the wild in Kenya; this action was carried oul by
the zoo alone in 1972, when 10 (4.6) juveniles about one year old caught in Tsavo National Park were imported. with additional 3
(1.2) animals one to three years old, of which female Sabi was caught in the Isiolo region, while the origin of male Addo and female
Satara is not known exactly.

Of the animals above, a pair (Lord and Lenka) was supplied in 1972 to Jacksonville Zoo in the U.5. Male Murray left to Wroclaw in
1974, from where he returned to Dvur Kralove in 1980; this animal was eventually supplied together with female Sabi to Zurich Zoo,
Switzerland, in 1983, The pair, Addo and Satara, was sold in 1976 to the Moravia-based Lesna Zoo, Zlin, from where the female
however returnad in 1979 to Dvur Kralove following the death of the male. From all rhinos imported to Dvur Kralove from Africa,
male Murray held in Tallinn Zoo, Estonia, died in 2008 when 39 years old; female Jimmi lived over 39 years in Dvur Kralove and fe-
male Sabi lived 36 years in Zurich.

From 1978 to 2008, six males were gradually introduced into the collection: one-year-old Isis (F2) from Cincinnati Zoo, the USA
(1978), thirteen-year-old Mabu (F1) from Magdeburg and seventeen-year-old Cody (F2, born in Australia) from Berlin, Germany
{both males arrived in 1992), a five-year-old Mweru (F2) from Port Lympne, England (2001), and, finally, two-year Davu (F3) from
the German Krefeld Zoo and sixteen-year-cld Baringo Il (F3) from England’s Port Lympne in 2008,

In 2007, male Jimm (DK 3) reared in Dvur Kralove returned from the Swiss Zunch Zoo, to which he was loaned a year before within
the breeding cooperation,

A total of 20 (12.8) individual eastern black rhinos were imported to Dvur Kralove, of which 13 (5.8) were wild-caught in Kenya. Two
of the animals above (1.1 - Murray and Satara) were imported two times. 5 (3.2) animals left for good to other zoos and 10 (4.6) indi-
viduals died in Dvur Kralove. Out of the animals imported, 5 (5.0) still live in Dvur Kralove, For more details, refer to the table on
page 43-44,

A

Alack rhino capture in Kenya (az) A young black rhina in the boma, Kenya [az)
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Imports of black rhinos to Dvur Kralove Zoo prior to 31 December 2009

{Stdbk # - animal number within the International Studbook; M - male, F - female. Names in brackets were used in other zau:—:}

[No. Sex Name Stabk#  Amival Birth _ Comments
1| M Lord 189 | 22 Aug 1971 January 1970 22 Jun {3 Aug) 1972 Jacksonwille, USA | Lived 29 years
| Kenya Kenya, Tsavo NP 22 Apr 1978 San Antonio, USA
I 1 22 Jun 1978 San Antonio, LUSA
M Ken 170 ! 22 Aug 1971 Kenya | January 1970 Kenya, Tsavo NP 1 8 Mov 1878 Dyvur Kralove  Lived 9 years
M | Murray | 171 2 Aug 1871 Kenya | February 1970 Kenya, Tsavo NP 29 Oct 1874, Wroclaw, Poland Lived 38 years
{Murry) 2 Oct 1980 23 Apr 1983 Zunch, Switzedand
Wioclaw, Poland 12 Sap 1968 Talinn, Estonia
4 | M | King | 172 22 Aug 1071 Kenya | 1970 Kenya, Tsavo NP T 22 Agr 1978 Dyur Kralove | Lived B years
5| F Zina | 173 2 Aug 1971 Kenya | 1969 Kenya, Tsavo NP t 26 Jun 1978 Dwur Kralove Lived 8 years
6 F  Elsa | 174 _zzmg 1971 Kenya | 1970 Kenya, Tsavo NP 17 Apr 1878 Dvur Kralove Lived B years
T F | Jimmi 175 22 Aug 1971 Kenya | February 1970 Kenya, Tsavo NP t 21 Aug 2008 Dvur Kralove Lived 38 years
B F | Lenka | 176 | 22 Aug 1871 Kenya | 1970 Kenya, Tsavo NP 22 Jun 1972 Jacksonville, USA Lived 12 years
(Bonnie) 14 May 1578 Columbus, USA
. ! | 17 Apr 1982 Columbus, USA
g _ F Tuty | 177 | 22 Aug 1971 Kenya 1970 Kenya, Tsavo NP T 24 May 1978 Dvur Kralove | Lived B years
10 F | Jarca 178 | 22 Aug1971Kenya  February 1870 Kenya, Tsavo NP [fﬂﬁnpﬁﬂﬁ-ﬂwi{m . Lived 26 years
11| F Sabi 217 | 26 Jun 1974 Kenva 1972 Kenya, Isiolo Region 23 Apr 1983 Zurich, Switzedand Lived 36 years
_ | 113 Apr 2008 Zurich, Switzerland
12| M | Addo 216 | 2.Jul 1974 Kanya 1871 Kenya 20 Apr 1976 Lesna, CR Lived 7 years
_ _ | 131 Jan 1978 Lesna, Czechoslovakia
13| F  Satara 218  2.Jul 1974 Kenya 1973 Kenya 20, Apr 1976 Lesna, Czechoskovakia Lived 8 years
14 Jul 1978 Lesna, t 24 Apr 1881 Dvur Kralove
_ | Czachosiovakia
14 M |lsis/Bub-| 268 | 17 Now 1978 3 Now 1677 Cincinnatl, USA
15 M | Mabu 277 | 10ct 1992 Magde- | 23 Jan 1982 Magdeburg, Germany T 15 Cct 19%6 Dvur Kralove | Lived 17 years
| burg, Germany
16 M | Cody 260 | 10Dec 1992 Berlin, 20 May 1975 Sydney, Australia 1 18 May 1989 Dvur Kralove Livad 24 years
Germany .
17| M | Mweru 659 | 20 Mov 2001 Por 12 Sap 1996 Port Lympne, UK
Lymgna, UK
|
13‘ M | Daw ‘ 970 | 3 Apr 2008 Krefeld, | 19 Feb 2008 Krefeid, Germany
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No. Sex| Name Stdbk#  Arrival Birth

19 M | Jimm 283 16 May 2008 Zurich, | 18 Mar 1879 Dvur Kralove
Switzerland

20 M Baﬂngn‘ 483 | 64n2008Fot 3 Dec 1992 Porl Lympne, UK
il Lympnie, UK |

Total Mlm.uhw 20 (12.8), of which male Jimm returned to Dvur Kralove after having been loaned to Zurich Zoo.

Stock founders

The information obtained from the studbook (OCHS 2005) and others (TOMASOWA 2005) shows that there are 27 (14,13) found-
ers represented in the Dvur Kralove stock, of which 22 (10.12) comes from Kenya (born between 1941-1873), 2 (2.0) from Tanzania
{born 1944 and 1970), 2 (1.1) from an unspecified site of East Africa (born about 1953) and 1 (1.0) from Addo National Park, South
Africa (born 1975). The exact origin is unknown in 12 (7.5} founders, of which 6 (5.3) were caught in Tsavo National Park, Kenya, 1
{0.1) in 1siolo, Kenya, 1 (0.1) in the territory of the Tana River, Kenya and 1 (1.0) in Arusha Mational Park in Tanzania. The male im-
ported from Addo National Park in South Africa is a descendant of four individuals introduced into South Africa from the Makueni re-
gion, Kenya, in 1961, A brief overview of the founders is provided in the table on page 44, covering all black rhinos imported from
the wild directly to Dvur Kralove that reproduced further. This involves a total of 8 (4.4) founders, of which 6 (2.4) bred in Dvur
Kralove, while twa (2.0} reproduced in other collections (the USA and Switzerland). In addition to the proven breeders, the table fur-
ther includes two potential studs - Davu, a male imported to Dvur Kralove in 2008, still not fully mature, and female Bashira,
a yearling loaned to Chester Zoo, England.

Founders represented in the Dvur Kralove stock (according to the International Studbook, LANGE and OCHS 2003b)

No. Stdbk # Sex Name Birth Zoo Refationships to Dvur
| Kralove breeding individuals ¥
1 9 M Kibo 1969 Kenya, Tsavo NP Gelsenkirchen, Ger- Father of Mabu
many
Hannover, Germany
Magdeburg, Germany
Hannover, Germany
2 18 | M  Bwana Mkubwa | 1962 Kenya Whipsnade, UK Grandfather of Mwaru
| Lendan, UK
| | | Part Lympne, UK |
3 20 M | Willie 1949 Kenya Bristol. UK | Great-grandfather of Baningo ||
4 21 | F | Stephanie | 1948 Kenya Bristol, UK | Greal-grandmother of Baringo
5 56 M | Johnny/Freeman 19537 East Africa Cincinnati, LISA Grandfather of |sis
Oklahoma, USA
B 57 F | Opal 18537 East Africa | Cincinnati, USA Grandmother of Isis
7 99 M Ferdinand 1944 Tanzania, Arusha NP | Sydney, Australia Grandfather and father of Cody
8 | 100 F | Peggy 1841 Kenya | Sydney, Australia Grandmother of Cody
9 120 M | Baoyle 1961 Kenya St Lous, USA Grandfather of Davu
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No. Stdbk # Sex Name Birth Zoo Relationships to Dvur
Kralove breeding individuals *
0% 121 F | Olive | 1862 Kenya St Louis, LUSA Grandmother of Davu
: Okiahoma, USA
11 153 F  Kenia 1966 Kenya Magdeburg, Germany  Father of Mabu
12 | 166 M | Klaus 1970 Tanzania Leipzig, Germany Grandfather of Davu {father of Nane)
. Berlin, Germany
13 168 M Lord 1970 Kenya, Tsavo NP Dvur Kralove Had 4 descendants in the USA
14 10 M | Ken 1970 Kenya, Tsavo NP Dvur Kralove Father of Sali, possible father of Elvira
15 171 M | Murray 1970 Kenya, Tsavo NP Dvur Kralove Had a single descendant in Zurich
16 172 M | King 1870 Kenya, Tsavo NP Dvur Kralove ' Father of Jimm, possible father of Elvira
17 174 F | Elsa 1970 Kenya, Tsavo NP Dvur Kralove Mather of Elvira
18 175 F | Jimmi 1970 Kenya, Tsavo NP Dvur Kralove Mother of Jimm, Jessi a Jane Lee
19 178  F | Jarca 1970 Kenya, Tsavo NP Dvur Kralove Mather of Jaga
20 194 F | Nalvasha 1970 Kenya Howletts, UK Grandmother of Bashira
: | _ | Port Lympne, UK _
21 185 F | Rukwa 1870 Kenya Howletts, UK Grandmaother of Mweru, mother of
. Port Lympne, UK Baringo |l
22| 21T | F | Sabi 1972 Kenya, Isiolo Regl- = Dvur Kralove Mather of Sali, grandmother of Davu
on |
23| 240 F | Mzima 1973 Kenya, Tana River Del Garda Zoo Grandfather of Davu (father of Nane)
District Berlin, Germany
24| 247 M | Ralph-Embu - 1970 Kenya Hannover, Germany Father of Isis
_ Cincinnati, USA
25| 534 M  Gareth Edwards | 1975, Addo NP, SA Fort Lympne, UK Father of Mweru
I |
26| 562 | M | PeterMeru | 1951 Kenya | Rotterdam | Great-grandfather of Baringo I
27 | 683 F | Sonny 1849 Kenya Rotterdam, Nether- Great-grandmother of Baringo ||

lands
Amham, Netherdands

Bold: animals imported to Dvur Kralove from the wild
ftalics: animals imported to Dvur Kralove from the wild with descendanis in other zoos
Blue: includes potential breeders - male Davu and female Bashira

Stdbk # - animal number in the International Studbook
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RHINO HOUSING FACILITIES

Quarantine and wintering facilities

Following the import from Africa in the early 1970s, black rhinos were first placed in the quarantine, which was a steel heat-insulated
barn with indoor wood-fenced boxes. For white rhinos, a similar simple bam made of bricks that served as the first wintering facility
for giraffes, white rhinos and other species and subseqguently as a central store was used over the first two winters. This bullding
has in part been accommodating giraffe housing needs since 2000,
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Black rhinos in the enclosure by the quarantine facility

Tl

o $i TN

ll\l

Black rhinos in the quarantine facility encinsure, the 19719972 wintar (ph)
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The African Camp Exhibit

In summer, the rhinos - more specifically, the southern whites and black rhinos - were housed from 1870 up to autumn 1972 in the
African Camp Exhibit designed as the bomas where the animals were held back in Africa in the period of capture. Unlike the winter-
Ing grounds and the quarantine, the exhibit was available to the zoo visitors. In this African Camp Exhibit, rhinos were first held from
June to November 1870. This involved 4 white rhinos (1.3) that were placed in this area immediately upon their arrival from Africa
and spent the subsequent winter in the building used later as a store. In 1971 and 1972, the African Camp already housed in sum:-
mer both white and black rhinos. Afterwards, the rhino enclosures were removed to provide a space for a giraffe house built later,
while all rhinos were spending the 1872 winter in the rhinoceros house,

T Fi

Southermn white rhinas in the African Camp, 1977 (jov)

Black rhinos in the African Camp, 1872 (az)




Central wintering facility

Throughout the black rhino management history, more specifically from 1874 to 1981, the central wintering facility was used for
keeping the species. In addition, it was used for northern white rhinos from September 1975 to May 1977. The block consisted of
heat-insulated steel barns with indoor stalls constructed from timbered metal fence sections, with each barn opening into a system
of pens with surfaces covered by concrete panels, where each pen served as an outdoor enclosure.

A norfherm white rhino in the pen by the central winter house, 1975 (ph)
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Rhino house 1 used for black rhinos since 1990

From the 1972 winter on, rhinos already used to spend colder periods of the year in the rhino house No. 1, though the house was
still not finished, while in summer all used to go out into the adjoining enclosure.

Used from the late 1972, the rhino house 1 still had only four stalls in service in 1873 and was fully completed in 1974, Sized 59m x
9m and 4.5 m high, this facility neighbours with two outdoor enclosures about 1,235 m* each and a 221 m’ pen. The indoor area is
heated to 18 °C: each indoor stall has an area 5. 1m - 6.4m per 4.9 m (VAHALA ef al. 1993, JIRICKA pers. comm. ). The total surface
area of the facility is 545 m’, where the indoor part covers 253 m”, split in nine breeding stalls, two of which are most frequently used
as maternity boxes. The housing capacity is up to nine adults in summer when the animals can go out, while in winter eight adults is
the maximum, as al leasl one stall must be available to allow for handling when cleaning takes place.

et TR Bl g aviga o ; ; T e e e e

The first rhinocenos house around 1872, with southam whites and back rhinos in the owtdoor enclosure (vd)
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In 2008, the facility housed two adult males (Jimm DK 3 and Baringo 1) and three adult females (Jessi DK 5, Elba DK 19 and Jiddah

DK 17} plus their calves (Dzanty DK 33, Eva DK 34 and Jasmina DK 35), of which two youngest animals lived there together with

their respective mothers. There is a pen neighbouring with the house and separated from the enclosures by gates made of metal

lubing and a planted area lined with brickwork. In 2008, a scale was installed in the indoor cormidar of the house; up to this time,
weighing the housed rhinos was not possible,

The rhine house 1 (Ing P Jiricka)

T e g o r— |

8 |'p

(] Box-size: 5.6 x 4.9 m, surfnce area; 274 m’° Changing room - arex: 122 m* - monitor CCTY

S
Box - size; 6.1 x 4.9 m, surfnee area; 299 m’ P Food preparation room - arca- 15.2 m’
Box - size; 6.4 x 4.9 m, surface area; 314 m’ S Hay store - area: 339 m’
=

Box - mize; 5.8 x 4.9 m, surfuce arca; 284 m' Calving boxes

<

Hox - size; 5.1 x 4 % m, surface aren: 25.0 m’ Scale

Box - size: 4.8 x 4.9 m, surface area; 235 m?
Total aren of boxes for rhunos 2531 m’*

~3 O IWh (e (ha

Hox - extension, surface area: 356 m
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The rhino house 1 in 2009

Mala Dzanty in the box #3 {dh) Famala Jossi in the calving box #5 (dh)

Male Jimm in the




Rhino house 2, used for black rhinos from 1973 to 1990

The rhino house 2 was constructed in 1973 and 1974, Originally, it was designed for zebras, but due o space issues concerning
housing of subadult rhmos it was used for housing of black rhinos that continued to stay here until 1990. A brick two-starey building
with a total area of 260 m*, the house has sizes 30 m x 9 m x 5.3 m and a hay-loft. As ceiling of the indoor stalls is significantly lower
{2.7 m) than in the rhino house 1, this building was used for black rhino breeding. Since finishing the new rhino huuse in 1980, the
building above was operated as a rhino house only occasionally. There is an enclosure with an area of over 1420 m® adjoining the
house, which can be entered by rhinos kept in the house No 1 as well. With 5 stalls 4.5-6 m large and a total housing surface area of
143 m*, the building can accommodate up to 5 adult animals or up to five groups of subadults,

The rhino house 2 (Ing P Jiricka)

=

Cine of the stalls at the rhino house 2 - female Elsa with
it daughtar Elvira, 1877 (ih)

(11 Box-size: 5.2 x 6.0 m, surface area: 31.2 m*
(2} Box-size: 4.5 x 6.0 m, surface area: 27.0 m*

S Hay supply chute

Total arca boxes for thinos 253.1 m’

Rhino house 2 and the sdioining enclosure with black rinos, 1977 (az) Thia same anclosure i 2009 (dh)
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Enclosures by the block of two original rhino houses

From autumn 1872 up to 1875, rhinos used to go outdoors into a single large enclosure in front of the rhino houses, where they were
staying tagether. In 1976, this area was split to form three enclosures and a pen. The walls separating the enclosures were later partly re-
placed by U-shaped ditches and partly by vegetation planted in the area enclosed by two backfilled brick walls 200 cm high. The enclo-
sures adjoining both houses are separated from each other by either a U-shaped ditch or an elevated area of a drop-like platform
covered by vegetation and lined by brickwork. The animals are separated from visitors by a ditch, which originally was of a U-shaped
form, but in 2000, it was gradually sloped along the enclosure 3. Additionally, the U-shaped ditch along the eastern side of the enclosure
adjoining the giraffe paddock (formerly a one of zebras) was removed, with now a gradually sloped ditch and a brick wall about 1.2 m high
from the side of giraffes and rhinos, respectively, separating both enclosures. Each of these outdoor exhibits contains a shelter providing
shade and protecting from rain, and a mud bath filled in summer with water. For more details, see the plan and photographs.

The block of original rhino houses (Ing P Jiricka)
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Enclosures in front of the original black rhino block
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Enclosures in front of the original black rhino block
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Rhino house 3 (the new house) used for keeping white and Indian rhinos, and a part of black rhinos

In 1986-1990, a new rhino house was built, providing housing for white rhinos, Inr:luan rhinos and several black rhinos. There are five
enclosures adjoining the house with a surface area ranging from 830 to 2,878 m’, of which black rhinos normally used those three
lesser paddocks. In 1997, the outside transfer corridor of the house 3 was supplled with a scale, Each of those enclosures contains
a shelter and a mud bath that in the enclosure 4 was converted to form a naturalistic pool for Indian rhinos in the early 1990s. The
house as such, with sizes 126 m x 10 m x 8.3 m, has two wings with 10 stalls each and a loft including a hay-loft. The building can
house up to 18 adult rhinos, Each stall as such Is 5-6 m by 5.9 min area. In each wing, three stalls make together a triple box which
suit for keeping a pair, which was the case of Indian rhinos or a group of juveniles, e.g. black rhino nurseries.

Tha naw rhino house in the construchion pariod prior 1990 (peh} The riuno house indoors, with an inspection corndor and stalls. 2009 (dh}
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The new rhino house, numbered 3 (Ing P Jiricka)

_ Western section
' :~. - )
Sl
@ B

Key
“\L Box - size: 5.0 x 5.9 m, surface arca: 29.5 m* P Food preparation room - area; 13.3 m* S Changing room 8.1 m*
-ri_l Box - size: 6.0 x 5.9 m, surface area: 35.4 m* Sk Store - surface area; 9.5 m* S Haysupply chute
e B Triple box
(3 ) Triple box, surface area: 85.8 m* O  Keeper room - surface area; 12,7 m? B Scale

The first black rhinos were brought into the house from the new quarantine in October 1990. This involved male Eli and pregnant
female Jessi that on 23 June gave birth to her first offspring and the first call born in the facility, In 1990, all white and Indian rhinos
from the zoo's collection were moved into the new house.

In 2008, this facility termed a new rhino house provided housing to 2 Indian rhinos, 6 northemn whita rhines and 8 black rhinos - males Isis,
Mweru, Jamie DK 29, Jabu DK 31 and female Jimmi, Jola DK 21, Jane Lee DK 22, Deborah DK 27, Maisha DK 28 and Etosha DK 30.
The black rhinos reside mainlg in the eastern wing. where they normally have available 7 to 10 stalls. The total surface area of the facility
is 1,237 m’, from which 608 m’ are indoor boxes, while enclosures caver 7,733 m”. The enclosures are furnished with shelters: in three of
them, there are mature trees protected with sandstone blocks, three enclosures contain mud baths and two of them used in particular as
Indian rhino enclosures have natural pools. The enclosures also contain means of separating - a planted area lined with brickwork
termed a droplet or a wall or also U-shaped ditch, that in addition is used for separating the enclosures from the visitor area except for the
largest enclosure, where a gradually sloped ditch was constructed in 1984-1996; in the same period. gates to interconnect all enclosures
were installed and shelters erected, In 1994, an outdoor scale was installed in the external comidor by the house in front of the enclosure
3, followed by a scale placed in the internal corridor of the eastern wing in 2008, which allows for rhino weighing.

The rhino house parameters are in line with established and recommended husbandry standards, as following the recommenda-
tions of the Central Animal Welfare Commission to the Czech Ministry of Agriculture (HOLECKOVA and DOUSEK 2000), as the
area of an enclosure for two rhinos and an indoor stall for a single animal should not be lesser than 500 m” and 20 m°, respectively.
Recommended indoor temperature should 18 "C.

According to the black rhino husbandry recommendations (GOLTENBOTH et al. 1995), the area of an indoor box for a single black
rhino should be at least 30 m’, with the wall length at least 5 m and stall clearance at least 3.5 m, while the separating walls should
be 2 m in height. Stall temperature should range from 18° to 20" C. Each adult animal should have its own box. Two adult black
rhino pairs should have three enclosures available, at least 200 m? each, Each adult male should have its own enclosure, while fe-
males can be held in an outdoor enclosure both separately or by two.
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Enclosures by the rhino house 3 (Ing P Jiricka)
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The new rhino house
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A mud-bathing black rhine in the enclosure #2 by the rhino house 2
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Male Mweru mud bathing in the enclosure #2 by the new house (dh)
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BLACK RHINO STOCK HISTORY

The guarantine

Once imported from Kenya, black rhinos were placed in the so-called old quarantine (BEDNAR personal communication), today's
wintering facility for East African ungulates. The ten (4.6) animals caught in Tsavo National Park were imported in 2 transports: 27
July 1971 (2.0 - Ken and Lord) and 23 August 1971 (2 6 - King, Murray, Zina, Lenka, Elsa. Jimmi, Tuty and Jarca) and initially di-
vided into £ groups (2 and 8 animals). Afterwards, all the animals stayed together within a single group both indoors and outdoors,
prospering and growing despite the relatively primitive housing and in particular temporary enclosures. The basis of the diet was
a milk-based polenta supplemented with various kinds of cereals, vegetables, fruits and browse. In 1972, two (1. 1) individuals from
the group - Lord and Lenka - were sold to Jacksonville Zoo, the U.S., where Lord later became the father of 4 young and lived to be
29 years. Lenka lived 12 years and died without offspring. The rhinos were housed in the quarantine facility until 1873,

Rhino house 1 (later on; the white rhino house, today the black rhino house)
In 1973, all of the eight (3.5) black rhinos were moved into the premises of the new rhino house that was then under development
(today known as the black rhino house), where the whole group lived in a box of size 6 x 6 m, In other 2 boxes, there lived two
groups of southern white rhinos - a total of 10 (2.8) animals. In summer, all the three groups of rhinos went together into a single en-
closure, while in winter they alterated each other, staying outdoors only during the cleaning. At that time, the first attermpt of mating
was recorded in black rhinos (Ken and Elsa - 18 March 1973). In July 1973, another pair of southern white thinos was introduced (a
new import from Africa), enlarging the group of rhinos staying together outdoors to 20 animals - 8 black rhinos and 12 white rhinos,
structured as follows:

8 (3.5) black rhinos

7 (2.5) older southern white rhinos

5 {1.4) younger southern white rhinos

-
Mived stock of back rhinos and white rhinos; on the right top of the picture; the rhino house 1 under construction, 1973 (ih)
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Rhino house 2 (then the black rhino house; originally built for zebras) - 1973

As the indoor rhino housing was insufficient for the growing young animals, a part of the animal house built originally for zebras was
put into operation in the late 1973, to which black rhinos were moved in December 1973, In this facility, the condition of skin im-
proved in all individuals. Because the boxes inside the house were smaller than those in the previous facility, mutual aggressive-
ness of animals increased, with Jimmi being attacked in particular. All 8 {3.5) individuals (King, Ken, Murray, Elsa, Zina, Tuty, Jimmi
and Jarca) stayed there permanently together. Already on 30 October, mating was first observed.




Central wintering facility, barn Il

In 1974, additional black rhinos were imported from Kenya. First, it was female Sabi (imported on 26 June from the Isiolo region)
and then two animals (1.1) - Addo and Satara (imported on 2 July from unspecified locations). These animals were quarantined in
the barn Il at the central wintering facility. All were transferred to the rhino house 2 already on 31 August 1974,

Rhino house 2 (then the black rhino house; now the zebra house) - 1974 to 1978

On 31 August 1974, the black rhino group was enlarged by adding 3 (1.2) individuals imparted from Kenya the same year and quar-
antined in the central wintering grounds. Subsequently, the herd of black rhinos consisted of 11 (4.7) individuals. On 29 October
1974, male Murray from this group was sold to Wroclaw Zoo in Poland. The rest of the herd was split into two groups held sepa-
rately in two boxes as follows: 3 (1.2) - Addo, Sabi and Satara and 7 (2.5) - Ken, King, Zina, Elsa, Jimmi, Tuty and Jarca. All these
animals still went together into a single enclosure shared additionally with white rhinos; in winter, the groups alternated each other,
staying outdoors enly during the cleaning.

In January 1975, the trio became restless and Sabi was often attacked, so was separated into a separate box on 13 January. None-
theless, all black rhinos still walked outdoors together. From June 1975, Sabi stayed in the house within a larger group made up of 8
(2.6) individuals,

Atthat time, the beginning process of sexual maturation started to show through mating attempts observed (Elsa and King, Satara
and Addo), as well as through mutual struggles and injured animals. This led to additional splitting of the herd indoors in the early
1978, into 3 groups as follows:

- 2(1.1) - Addo, Satara

- 5 (1.4) - Ken, Zina, Elsa, Tuty and Sabi

- 3 (1.2) - King, Jimmi, Jarca

All animals still walked outdoors together and continued attempts at mating were observed (Tuty and King, Elsa and King, Tuty and Ken).
During the spring 1976, the outdoor area was converted into 3 separate enclosures. At the time of construction of enclosures, rhi-
nos could not walk out for several weeks, which resulted in stiffening their fighting with each other, associated with numerous inju-
ries, especially those of mouth. As of May 1976, the black rhinos started walking in their own enclosure and stopped being united
with white rhinos. The first mating was recorded on 20 July, 1976, when female Elsa was first mated by Ken. and then by King still
on the same day. As subsequently proved, Elsa became pregnant on that day; the father of the young (Elvira} is still unknown, In the
later hall of 1976, continued mating was observed (Tuty and Ken - repeatedly, Zina and Ken, Sabi and King - attempts).

In 1976, aggression among the rhinos escalated, with beginning maturity of the animals being responsible without doubts. Jimmi
became the most attacked female with her nasal septa broken from the attacks of the males, so had to be permanently separated
from the group as of 12 July 1976 and stayed indoors.

King became another seriously wounded animal (17 February 1877), when the other male Ken injured male's groin and broke his
spermatic cord. From that day on, King was separated leaving the number of black rhinos going out together on 6 (1.5) - Ken, Zina,
Elsa, Tuty, Jarca and Sabi. Subsequently, Ken repeatedly mated Tuty and Sabi.

As in the late March 1977 Elsa who had been staying with the group appeared to be pregnant, she was pul aside into a separate box
on 22 March 1977, Consequently, solo living Jimmi had to be moved into the central wintering grounds to make space for Elsa. On
15 July, the female was followed by King who had been held apart from others.

In the meantime, Sabi got pregnant on 15 April 1977 following mating with Ken, After separating Elsa, the herd consisted of 5 (1.4)
animals - Ken, Zina, Tuty, Jarca and Sabi. The only female who had not been mated was Jarca, This rhino was repeatedly attacked
by Ken, hurting the female in the groin (10 August and 6 September 1977). Ken tried to mate the female for the first time on 12 Sep-
tember, with no attempts recorded any later, however, Jarca's injuries in the gron continued (28 November and 15 December
1977). Tuty was last mated by Ken on 9 October 1977,

On 2 October 1877, Elsa gave birth to the first black rhino calf - a female - at Dvur Kralove Zoo (Elvira DK 1). The female’s ration was en-
riched with vegetables, fruit and milk powder. Despite the positive developments within the stock. problems began (o appear with male Ken
losing weight extremely. On 10 December 18977, this male had to be separated from the females. His diet was improved and the rhino sub-
sequently almost broke through the separating wall to the box with Elsa and her calf inside on 14 December. Therefore, the male was re-
united with the females (Zina, Jarca, Tuty and Sabi). In the late December 1977, only four females went out together, Elsa shared the box
with her daughter Elvira, as did Ken and Tuty, and the remaining 2 boxes were inhabited by 3 females (Zina, Jarca and Sabi). From 27 Jan-
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Elsa with the 27-day-old Elvira DK 1, 29 Oct 1977 (Ih) Elvira al the age of 7 months, 21 May 1878 (ih)

uary, Sabi was separated into a single box because of showing strange behaviour from time to time, which probably was due to pregnancy.
Al the same time, the majority of animals exhibited health problems. Ken was still rather lean, with Zina and Jarca bleeding once thesir mouth
was injured, because the wounds were constantly renewed. In addition, it was clear in March 1978 that Elsa was in a very poor condition as
well. In earty April, it became apparent that the female had stopped lactating (dried milk was removed from the female's diet on 22 Novem-
ber 1977, then served over a short period in December and displaced again in January 1978). Despite the treatment employed as well as
increased and diversified diet, Elsa died on 7 April, which for Elvica meant losing her mother at the age of 6 months. Consequently, this in-
fant rhino began to suffer from diarrhoeas, The calf was treated with antibiotics and was given rice parridge and varied diet containing
amongst others powdered milk. bananas, oat flakes, fruit and vegetables. She was also fed milk from a bottle and received Glukopur,

From today's perspective, oversimplification of feeding, inadequate to dietary requirements of a lactating female and those of adult
animals appears to have been the most likely cause of death of Elsa and decondition of other rhinos, because from July 1975, the
summer diet was altered (simplified) to concentrated food, browse and green fodder and similarly, from July 19786, the diet over the
summer season was again reduced to concentrated feeds, green fodder and browse.

Because the health of Ken and Tuty was still not satisfactory, both animals were crated and carned to the central wintenng house
(19 April 1978) and male King brought on 20 April from the same facility to join the rest of the females (Zina, Jarca and Sabi), Unfor-
tunately, King was anaesthetised using Immobilon due to the transport and his condition was nol very good after the operation; con-
sequently, the male died on 22 April of entangled intestines as a result of the narcotising, loading and transpaorting,

In May and June 1978, Zina continued to suffer bleeding from the mouth. This situation had been lasting for several months due (o
injury after the attack of Ken. In June, her health deteriorated. This animal was repeatedly investigated and then treated from 21
June. Despite all efforts, Zina died on 26 June. Even though haemolytic anaemia appeared o be the cause. the death might have
been associated with prolonged bleeding, weakening the body.

Sabi began lactating on 30 June, giving birth to a female on 5 July 1978 (Sali DK 2), which the female reared without any problems.
Elvira, already a 10 months ald rhino at that time, was still kept on her own. Since July 1878, this female rhino was joining Jarca out-
doors: subsequently. both females walked out together on a regular basis and as of Oclober, Jarca became Elvira's permanent
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babysitter as there was no adult black rhino, with which this adult female could be united. Therefore, both female rhinos continued
ta be kept together not only outdoors, but also inside the house. On 17 November 1978, male Isis was imported (borm on 3 Novem-
ber 1977 in Cincinnati, the USA) to become a future stud male,

Central wintering facility, barn IV - 1977 to 1978

On 22 March 1977, female Jimmi was moved 1o the bam IV at the central wintering facility, joined by male King moved about 4 months later (15
July 1977) into the same building following his recovery from injuries suffered in February of that year. King and Jimmi were united and continued
to be kept together permanently indoors and outdoors. Both animals prospered on that location, even thaugh enjoying dismounting their fencing
both indoors and outdoors almost every day, as the fences were good enough to hold antelopes or zebras but not adolescent rhinos. There the
pair was kept fully undisturbed, particularty in summer, the animals could range outdoors and indoors and vice versa not only during the day but
even al night. The first mating of King and Jimmi was recorded on 19 August 1977 and at the end of 1977 Jimmi became pregnant.
Because the animals kept at the central wintering grounds did very well, it was decided in April 1978 that Ken, being a problematic animal in
terms of health, and female Tuty would be moved into the house and King relocated to the rhino house in order to mate the remainder of the
females. While the two animals with disorders (Ken and Tuty) were crated without problems at the rhino house, which took place on 19 April,
the similar action involving King full of power failed; breaking the crate door and forcing the gate of the house, the male had to be left in the
outdoor enclosure from the 19 to 20 April. Therefore, the rhino was anaesthetised (darted by Immaobilon) on 20 April and then loaded in
a very complicated manner and transported to the rhino house. Unfortunately, this animal subsequently died as a result of the transfer.
The bloed test proved that Ken and Tuly were suffering from haemolytic anaemia, which began to be treated on 20 April 1978, Be-
cause the health of Tuty improved, the treatment was stopped in case of the female and continued only in the male. Tuty got sud-
denly worse and died literally from day to day on 24 May. Testing Ken's blood samples confirmed that the male was still not in good
health, so the treatment continued in the subsequent months.

Rhino house 2 (then the black rhino house; now the zebra house) - 1979 to 1980

On B April 1879, the 17-months-old male Isis was united with Jarca (9 years) and Elvira (1.5 years): this trio was kept together until 12 October,
when Jarca was separated and the juveniles joined Sali, a young female separated from the mother when 15 months old. As Sabi and Jarca
had skin and condition problems, they were examined and Sabi was re-treated. In summer 1980, Sabi was repeatedly apathetic, as did Jarca,
These females were not treated, only carefully monitored and given diverse food. From October 1980, Jarca and Sabi walked out tagether.

In January 1977, the basic ration composed of hay, concentrated food, browse and dried twigs and shoots, sometimes supple-
mented with carrots, apples and beets. In the second half of 1978 (after the death of Elsa and Zina), the diet was completely
changed and the concentrate served until that time replaced by other types of feedstuffs that had worked upon the arrival of black
rhinos at the zoo in the early 1970s,

Central wintering facility, barn IV - 1979 to 1981

At the beginning of 1979 (on 18 March), Jimmi gave birth at the wintering facility to her first calf - a male (Jimm DK 3) that was reared
by his mother without any problems. Jimm is the anly descendant of the wild-caught male King provided Ken was the father of Elvira.
On 13 July 1979, female Satara from Lesna Zoo, where their male Addo had died, was transferred to the wintering grounds and subsequenthy
united with Ken on 8 August. . Mating attempts were recorded as early as August in the case of this pair, but confirmed mating took place on 27
September, However, diarrhoea occurmed in both rhinos and thus they had 1o be treated, which for Satara continued in November, Ken, how-
ever, was not treated at thal time and suddenly died (8 November 1879). Before the male died, he was breathing with great difficulties, so the
question is whether the cause of death was pneumonia or haemalytic anaemia. After Ken's death in November 1979, there was another
change in the black rhino diet, which from that time on comprised of oats, hay, vegetables, browse and soil with sea salt and Plastin,
During the 1980, Jimmi and Jimm did well at the wintering facility, but Satara experienced health problems from time to time includ-
ing black urination deemed a conclusive effect of haemolytic anaemia.

In April 1981 (13 Apr), 25 months old Jimm was separated from his mother Jimmi, crated and transported to the oldest rhino house.
The same was scheduled for Satara on that day, who however broke the gate and crating failed. On 17 April, Jimmi was success-
fully immabilised and transferred to the black rhino house where she was subsequently kept alone, i.e. without Jimm. Similarly,
Satara was anaesthetised on 24 April; sadly, this rhino died of cardiac collapse at the wintering facility in the course of immabilisa-
tion. Since that time black rhinos were never kept in the central wintering grounds again.
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Rhino house 1 (then the white rhino house, now the black rhino house) - 1980 to 1981

Early in the 1980s, the black rhinos were kept at the rhino house 2 (now the zebra facility), while the rhino house 1 with its larger
number of stalls was used for holding white rhinos. From time to time, black rhinas were located in this bigger building as well. Since
the zoo lacked an adult male to join the rhino females following the deaths of King (1978) and Ken (1979), a wild-caught male
Murray was imported on 2 October 1980 from Wroclaw Zoo in Poland, to which this rhino had been supplied by Dvur Kralove in
1974. After the male arrived, he repeatedly vomited. Upon arrival, Murray was placed al the white rhino house and moved into that
of the black rhino by driving via outdoor enclosures on 27 April 1981.

Rhino house 2 (then the black rhino house; now the zebra house) - 1981 to 1983

The year 1981 was marked by constant improvement and monitoring diet of black rhinos. In April, the young male Jimm was brought
into the house from the central wintering facility, followed by his mother Jimmi. On the day of transfer (13 Apr), Jimm was immediately
united with the trio consisting of Isis, Elvira and Sali, but had to be separated at night. Socialising Jimm, when the male was gradually
getting familiar with other rhinos, was an exiensive procedure that lasted until 22 May. Once completed, the four young rhinos born
from 1977 to 1979 continued staying together both indoors and outdoors. From April 1981, all black rhinos were kept only in the house
2, in five stalls, with females Jimmi, Jarca and Sali as well as male Murray kept separately, and four juveniles - Isis, Jimm (DK 3), Elvira
(DK 1) and Sali (DK 2) grouped tagether. Murray was repeatedly united with Jimmi since May, with mating attempls observed in this
pair already since June. At the end of 1981, the rhinos were split into 3 groups that stayed together permanently, with the first of these
formed by Murray and Jimmi, the second comprising females Sabi and Jarca and the third group made of four {2.2) calves,

During 1982, Murray and Jimmi alternated each other in refusing to walk outdoors for many months, The situation improved in 1983,
when the pair already walked out on a regular basis; however, only mating attempts were observed from February to April instead of
real mating as such, On 22 April 1883, Murray and Sabi were sold to Zurich Zoo, Switzerland, where both rhinos subsequently repro-
duced. Sabi lived in Zurich for 36 years and died in 2008. Murray was sent to Tallinn Zoo in 1988, where this rhino died in 2009,
Because the four rhino calves (males Isis and Jimm and females Elvira and Sali) had reached maturity and mating attempts were ob-
served at the end of 1981 (Isis and Elvira, Jimm and Elvira), the group was splitin pairs as of March 1982 (Elvira and Isis, Jimm and Sali).
Since only 5 stalls were available inside the house, the pair consisting of Isis and Elvira was moved to the house of the white rhino.

Rhino house 1 (then the white rhino house, now the black rhino house) - 1982 to 1983

On 18 March 1882, a young pair Isis and Elvira (DK 1) was relocated into the house inhabited by white rhinos from the neighbouring facility.
From April 1982, Elvira and Isis regularly mated until Elvira became eventually pregnant on 20 February 1983. Elvira was 5 years and 4.5
months, and Isis was even one month younger. These rhinos were transferred back to the thino house 2 (the black rhino house) in April 1983,

Rhino house 2 (then the black rhino house; now the zebra house) - 1983 to 1984

In April 1983, a pair (Murray and Sabi) was sold to Zurich Zoo, Switzerland, Because of the vacancy inside the house following the
pair's departure, the pair made of Isis and Elvira was relocated into the facility from the white rhino house. On 5 May 1983, Jimmi
was added to the couple above, being first mated by Isis as early as 10 days (15 May) and then on a regular basis until 8 Septem-
ber, when Jimmi got pregnant. Interestingly, Isis was trying to continue mating the pregnant Jimmi over the following 3 months. At
that time, pregnant Elvira was kept in a separate box on her own (without Isis). The black rhino herd consisted of 6 {2.4) animals
(males Isis and Jimm, females Jimmi, Jarca, Elvira and Sali). Due to a lack of space, Jimm and Elvira were moved at the beginning
of 1984 to the rhino house next door (the rhino house 1).

Rhino house 1 (then the white rhino house, now the black rhino house) - 1984 to 1986

On the last day of January 1984, Jimm was forced into the outbuilding of the house 1 via enclosures, followed by pregnant Elvira a few days
later (on 6 February); there the female gave birth to a male on 15 May 1984 (Eli DK 4). Ell was weaned from his mother on 18 August 1986,
i.e. when 27 months old, and moved into the new quarantine facility along with Jimm (DK 3) and subsequently female Elvira (DK 1).

Rhino house 2 (then the black rhino house; now the zebra house) - 1984 to 1990

As of 15 May 1984, Isis and Sali were periodically introduced to each other and subsequently began to mate, which took place from
23 May 1984 until 21 April 1985, and might have continued even in May, when however mating was not observed. At that time, Sali
became pregnant for the first time at the age of 6 years and 1.5 months,
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Meanwhile, Jimmi bore its second calf at the house on 12 December 1984 - a female (Jessi DK 5). Jessi stayed with her mother un-
til 9 September 1986, was weaned at month 21, and almost 2 years later (06 Apr 1988) carried away to the new quarantine, where
this rhino replaced female Elvira.

On June 28 1986, Sali gave birth to her first calf - a male (Sado DK 6), whose father was Isis. Subsequently (on 8 September),
Jimmi was introduced to Isis on 19 September once separated from her daughter Jessi, with the first mating taking place already 21
days after the weaning (on 30 September), but Jimmi became pregnant as late as 1,5 years after in February 1988 (13 Feb).
Jimmi’s third calf - a male (Jos DK 7) was born on 21 May 1989. This rhino was weaned from the mother at 11 months of age (19
April 1990) and Jimmi was subsequently forced via the outdoor enclosure to the rhino house 3 (Mew rhino house),

The young Sado was separated from the mother Sali in the late 1987 when he was 14 months, because Sali suffered erosions in the
mouth and lost milk. Sali was introduced to Isis on 23 March 1988, with the first mating recorded on 18 April. Sali got pregnant on 28
June 1988 and on 1 October 1989 gave birth to her third calf - a female (Sany DK 8).

Elvira was transferred into the house from the new guarantine facility on 6 April 1988 and was since kept alone or united with |sis to-
gether with female Jarca; however the male was very aggressive towards the females, so the introduction process was alwa Vs
stopped after some time. This took a year, and Elvira began eventually walking outdoors with Isis on a regular basis as of 4 May
1989. Mating followed on 23 and 29 May, where Elvira became pregnant upon the second mating event and bore her second de-
scendant on 24 August 1980 - a female (Eimi DK 9). Once the 11 months old Eimi was weaned (on 31 July 1991), Elvira was trans-
ferred by driving via enclosures from the house 2 into the house 1.

Jarca's experience with males in the female's adolescence period was very negative: after the death of King and Ken, this rino was long kept
as a companion to the young Elvira, who had lost her mother at the early stage (in 1978), and later also with the young male Isis who came to
Dwur Kralove from the U.S. as a yearing. Once Isis reached maturity, this male began repeatedly attacking Jarca, and therefore this female
rhino stayed alone for many years until intenswve effarts on the reproduction of this female began around 1989 (VAHALA et al. 1995). Through-
out 1989, urine was collected from females, including Jarca, and tested in London in order to identify hormonal cycles. Jarca was
anaesthetised on 5 May 1989 and underwent the gynaecological examination. To facilitate the introduction to Isis, Jarca was first united with
Ehvira {on 16 August 1989) and subsequently with Isis (18 August 1989). However, the whole process had to be stopped for permanent Isis at-
tacks. In November 1989, Jarca was hormone-stimulated for the first time, receiving Regumate - 37.5 mifday over a 12-day penod,

Since putting together with Isis failed, Jimm (DK 3) was fransferred to the adjacent white rhino house from the new quarantine on 21 De-
cember 1989, and subsequently Jimm started the first contacts with Jarca in the outdoor enclosure as of 26 December, Both rhinos were
sniffing each other through the enclosure fence and taking tums in walking into the same enclosure. In March (on 5 Mar), Jimm was
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Elvira mating with Isis. 3 May 1889 jih) Jimmi and two-moanth-old Jos DK 7, 17 July 1989 ()
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moved by driving into the box adjacent to that of Jarca at the black rhino house, so both rhinos stayed next door to each other. On 15
March 1990, Jarca was anaesthetised and re-examined. Until the end of month, the female received the second batch of hormonal stim-
ulation to induce oestrus (Regumate, 50 miiday over the period of 14 days). Jimm and Jarca were tranquilised using Diazepam and intro-
duced to each other for the first time on 1 April 1990 and as it went quite smoothly, the process continued, with the first attempt at mating
obsarved on 2 April. The first actual mating took place on 22 April 1990, when Jarca was 20 years old, The pair continued to mate on a
reqular pasis, but Jarca still could not get pregnant. Therefore, 60 mi of TPGS (vitamin E dissolved in fat) per day was administered to the
femmale over the period of 10 days in February 1991. In April, Jarca was darted with Supergestron; however, only mating attempts fol-
lowed. As the white rhino house had been vacated by relocating the white rhinos to a new house, the trio consisting of Jimm, Sali (who
was pregnant at that time) and Jarca was driven in July 1991 to the rhino house 1 that has since been used for housing black rhinos.

MNew guarantine facility - 1986 to 1990

The rhino section at the new quarantine facility began to be used for black rhinoceroses from 18 August 1986, when two young
males (Jimm - 7 years and Eli - 27 months) were moved there from space reasons. Shortly after, female Elvira was added into the
facility, who was however relocated to the rhino house 2 (black rhino house) about 1.5 years after (on 6 Apnil 1988), replaced by a
young female Jessi (3 years and 4 months old) transferred to the new quarantine facility on the same day. On 23 August 1989, Jessi
was put together with EIi; this pair stayed there together permanently, both indoors and outdoors. In December (21-12) 1989, Jimm
was moved out of the new quarantine grounds and taken to the rhino house 1 (white rhino house). Mating of Jessi and Eli was ob-
served as early as 14 September 1989, and the female became pregnant for the first time on 8 April 1990 at the age of 5 years and 4
months. As the quarantine facility was too far from the rhino house, animals were monitored especially during cleaning. In the late
October the same year, Jessi (24-10) and Eli (25-10) were moved one by one to the new rhino house. Subsequently, the rhino sec-
tion at the new quarantine was cancelled; currently, it serves as wintering grounds and breeding facility for pelicans.

Rhino house 1 (then the white rhino house, now the black rhino house) - from 1990 on

During 1990, all white rhinos were moved into the new house (thino house 3) and their former facility, having undergone a process of re-
newal In 1990-1991, has since been used solely for housing black rhinos . Some of the black rhinos were kept permanently only in this
house, while others, especially males and juveniles, used to be moved in crates to the new rhino house and back. The operations of black
rhino moving berween the facilities was motivated by spatial and breeding reasons and proved well in weaning. Weaned calves departed to
ather zoos over time. Breeding females that were held at the rhino house 1 from 1990 until the death comprised Elvira, Sali and Jarca.
Elvira lived in the house after having weaned her daughter Eimi (31 July, 1991). As this female had not yet finished lacation, her milk
was collected and frozen for potential artificial rearing. On 15 August, Elvira was put together with Jimm and female Jarca. Mated as
early as 31 August, this female rhino got pregnant a month later and subsequently bore her third calf on 12 August 1992 - a female
(Etna DK 13). Etna was weaned at the age of fifteen months (10 March 1894). Elvira became pregnant once again in 1985 {3 Jun)
following mating with male Cody, but aborted after 2 weeks (21 June 1995), when she was 17 years. Since then this female rhino
was never pregnant again and died on 25 February 1995 when less than 18.5 years old,

On 7 July 1991, Jimm and females Jarca and Sali were moved into the reconstructed rhine house 1, Sali was already pregnant and
gave birth to her third calf on 24 February 1992 - a female (Sara DK 12, fathered by Jimm). Sara was weaned when aged 14 months
(5 April 1993) and immediately moved into the new rhino house. As Sara was reared, milk was collected from Sali and frozen for po-
tential artificial rearing of other rhinos in future. These preliminary arrangements for possible artificial rearing were carned out in
connection with the successful efforts to get Jarca pregnant.

On 10 December 1982, male Cody born at Sydney Zoo, Australia, was brought into the house. Highly valuable in terms of genetics,
this 17-year-old male rhino however never bred before that time. From April 1993 on, efforts of bringing this rhino together with fe-
male Sall DK 2 were underway, which was followed by uniting the animals outdoors; unfortunately, Sali was attacking the male,
even knocking Cody to the ground (21 April). Subsequently, both rhinos were held together only for short periods, until Cody at-
tempted to mate Sali on 11 May. Since then, the pair shared the enclosure in an already calm manner. On 29 May, Cody repeatedly
tried to mate Sali, but could not insert the penis due to a lack of experience. Assistance from a keeper was necessary and then brief
mating followed. The next day Cody already mated without keeper’s help, but yet fell from the female sideways on the ground in one
case. Mating repeated in the subsequent months until Sali got pregnant on 16 July and bore her fourth calf - a male (Sauron DK 16)
the following year (24 October 1994). Sall gave two else births - first it was a female born on 20 August 1997 (Ssang Yong - Musso
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DK 20, fathered by Jimm}, while the second time (25 January 2000) it was a female again (Salome DK 23, with Jimm as the father
again). Sali reared all of her calves successfully, and died in 2006 at the age of 28 years,

As already mentioned, Jarca was moved into the rhino house 1.on 7 July 1991, accompanied by Sali and Jimm, The female continued bemng put to-
gether with Jimm, with the first mating following the mave taldng place on 7 August 1991, Within the next oestrus perod Jarca became pregnant (1
September 1991) and gave birth to a female (Jaga DK 14) on 14 December 1992. Despite weighing only about 26 kg, the calf was vital. Jarca had
relatively lithe mik - this fermale gave the first birth at age 22. In addition, Jaga herself was unable to suck, so was initially botle-fed by harse mitk and
then by rhino milk. However, 1o avod losing contact with the mother, who was quiet and did not maltreat the calf, Jaga was separated only for the
faedhg.Laterm.ﬂ'ﬂcaﬁmsfedﬂ‘mjghH\Ebﬂﬁiﬂﬂﬁprmnufﬂmﬁ'ﬂﬂﬂ:ﬂl&hﬁﬂcﬂmaﬁdalre&ﬁr‘gisd&en‘badﬂnp@amz
Jaga was weaned on 10 March 1994, i.e, when 15 months old and immediately put together with Etna, a female of the same age weaned from
her mother (Elvira) the same day. After weaning Jaga, Jarca started being put together with Cody in the outdoor enclosure as of 3 April, ac-
companied by Elvira. This took place in a relaxed manner every day, with Cody first mating Elvira (9 April 1994) and subsequently Jarca (24
April). In May (29 May), Cody mated Elvira during the day, attempting to mate Jarca as well: on 14 July, he demonstrably mated both females
in a single day. Jarca got pregnant on 2 September 1994 and bore a male (Jonas DK 18) on 4 December 1995, who however was unable to
stand up and weighed only 23 kg. Jonas was hand-fied alike Jaga, but died after 6 days, This male was the only live-bom black rhinoceros in
the history of Dvur Kralove's collection that was not reared with success. Jarca was never pregnant again and died in 1996 at the age of 26

Female Eimi (a daughter of Ehira DK 1 and a granddaughter of wild-caught Elsa) lived from her birth in 1980 at the rhino house 2. Weaned from
the mother when 11 months old (on 31 July 1891), this female rhino was left without the mather at the rhino house 2, from which she was moved
into the house 1 on 12 Oct 90, In April 1994, preparations for putting Eimi together with Cody began, and thus both rhinos were kept next to each
other inside the house (from 16 April on). Cody was trying to mate Eimi as early as 2 May, which met with success on 23 May 1995. Eimi got preg-
nant on 8 May 1896 and gave birth to her first calf - a female (Elba DK 19), which was reared by the mather without any problems.

Eight days upon weaning Elba, Eimi joined Jimm DK 3 (8 August 1997), with several mating atiempts registered in this pair until the end of
the year. Eimi failed to get pregnant even in 1998, and in May 1999, she began to suffer health problems manifested with black urine. Al-
though the female was treated, similar problems occurred in 2000, In June of the same year, Eimi joined Jiddah (DK 17), a nearly
six-year-old female, and both were subsequently put together with male Sauron (DK 16). In August, Sauron tried to mate Eimi, but eventu-
ally became very aggressive, Mating attempts were recorded also in the following vestrus periods; the first real mating occurred on 28 No-
vember 2000. The pair continued mating in 2001, when Eimi (DK 9) became pregnant again on 10 June. On 24 August 2002, this female
gave birth to a stillborn calf - a female (DK 25); later on, Eimi suffered health problems again during 2003 and died suddenly and unexpect-
edly in 2004, aged just 14 years. Possible causes of death could include the excess of iron in the diet and subsequently in the body. Iron was
administered to each of black rhinos following problematic deaths that occurred in the late 1970s as a precaution against haemolytic anae-
mia. As iron deposits in organs were demonstrable in several dead animals, this supplement was subsequently removed.

Female Elba that became a breeding female following mating with Jimm in 2001 has been living at the house since her birth in 1996,
After a single mating session on 8 April 2001, this female became pregnant and bore a female on 2 November 2002 {(Emma Elsa
DK 26). Subsequently, this female got pregnant again with the same male and gave birth to another female on 2 September 2006
(Etosha DK 30). Etosha was weaned from the mather in spring 2008 at the age of 21 months and joined the newly imported male
Davu; then both of them were relocated to the new rhino house in the mid-2008.

Elba was introduced in the summer 2008 to a new male Baringo Il imported from Port Lympne while in oestrus and immediately
bred by the male (on 26 July). Getting pregnant a month later (20 August 2008), this female rhino bore her third descendant on 8
December 2009 - a female (Eva DK 34),

In 1996, a 1.5-year-old female Jiddah (DK 17) weaned from her mother Jessi was moved into the house from the rhino house 3 (new rhino
house), joining there Sauren (DK 16) of the same age and 3 5-year-old female Jaga (DK 14) the next day (15 May). The assumption that
the pair would become a breeding pair in the future did not work out, because Sauron got very aggressive with his adult age getting near, at-
tacking Jiddah repeatedly until the female became scared of the male. As involving the young female in breeding was necessary, Jiddah
was eventually put together with Jimm (DK 3), although both animals were partly related. The calm male Jimm got familiar with Jiddah very
quickly thanks to the assistance of Sali as experienced female; the animals were first put together on 9 May 2003 and mating took place for
the first time on 12 May 2003. A month later, Jiddah got pregnant and bore a female on 11 November 2004 (Deborah DK 27). Three years
later, on 24 November 2007, the same female bore a second descendant - a male (Dzanty DK 33, fathered by Jimm).
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On 6 June 2008, a 16-year-old stud Baringo || was imported from Port Lympne Zoo, England, and was immediately placed in the house.
During the year 2009, Jiddah was continuously separated from her son over a part of the day and put together with Baringo for a
short period, who mated the female on 18 May. The animals were held together aver the next several days, but then the male at-
tacked the female very aggressively (on 21 May) and without any reason, throwing her into the ditch. The uniting process was then
stopped and restored only during the cestrus period. The pair subsequently mated on 12 July. Throughout the stock history,
Baringo || has been the first male introduced to the females only during their oestrus time since outside this period he is unpredict-
ably a highly aggressive animal. Other breeding males used to walk out with females even several months after the female became
pregnant and permanent separation occurred only after the pregnant female had begun to be aggressive towards the male.

Since 1998, Jessi (DK 5) has been kept at the rhino house 1, where this female was paired with Jimm (DK 3) and bore a male
(Jeremy DK 24) on 21 December 2000, Another partner of this female was Sauron (DK 16} in 2004. Jessi got pregnant and bore
another male on 2 January 2006 (Jamie DK 29). Having weaned Jamie, then almost an 18 months old animal, Jessi was intro-
duced when in her oestrus period with the new breeding male Baringo Il in September 2008; the male had slayed three months in
Dvur Kralove at that time, mating female Elba (DK 19) as early as July and August. After mating that took place on 4 September
2008, Jessi became pregnant and bore its sixth calf - a female (Jasmina DK 35).

Currently, |.e. at the end of 2008, the following animals are kept at the rhino house 1: breeding males Jimm (DK 3) and Baringo Il
and breeding females Jiddah (DK 17), Jessi (DK 5) and Elba (DK 19) with their latest offspring (Dzanty DK 33, Jasmina DK 35 and
Eva DK 34). More information about births of each female, including dates of conception and places of birth are summarised in ta-
bles on page 110 - 113.

Rhino house 2 (now the zebra house) - from 1990 on
Upon the completion of the new rhino house in 1990, the earlier black rhino facility has not been in use for permanent rhino housing,
with the anly exemption of providing temporary housing for weaned animals in the early 1990s (Jaga and Etna, 1995).

Rhino house 3 (new rhino house) - from 1989 on

The first black rhino kept in the new rhino house was Jessi, who was moved into the house from the new quarantine facility when
this female had already been pregnant on 24 October 1989. On 23 June 1991, this female gave birth to her first descendant - a male
(Jacob DK 10, fathered by Eli), whom she reared successfully.

After Jacob was weaned at the age of 13 months on 31 July 1992, Jessi was kept alone until introduced in the late 1992 to Mabu, a newly im-
ported male (1 Oct 1992), who mated the female for the first time on 17 December 1992, Jessi got pregnant in August 1983, giving birth to a fe-
male (Jiddah DK 17) on 15 November 1994, Jessi was also mated by Mabu following weaning of Jiddah, then a 1.5-year-old animal (weaned on
14 May 1996, introduction on 17 May'; then this female became pregnant on 1 July 1996 and bore ancther daughter (Jola DK 21) on 25 October
1897. Jola was weaned when 19 months old on 17 March 1999, The projected process of putting together Jessi with Cody was terminated by the
male's pre-mature death (19 May 1999, 24 years old) and thus Jessi was relocated to the rhino house 1 (the black rhino house) on 30 June 1999,

Jimmi was separated from her son Jos at the rhino house 1 on 19 April 1990 and transferred by driving to the new house where she
subsequently underwent a process of putting together with Isis. The female became pregnant immediately when entered the heat
{53 days upon weaning), giving birth to her fourth descendant - another male (Jasper DK 11) on 13 Seplember 1991.

In the new rhino house, Jimmi got pregnant again two more times, which for the first time was with male Mabu (08 Feb 1993); however,
this mating produced a stillborn male (DK 15) delivered on 11 April 1984. Jimmi entered cestrus already 11 days upon the recent birth
and was mated by Mabu again, which took place on a regular basis almost until the male's death on 15 October 1996, with the last mat-
ing session on 30 May 1995). As the female failed to get pregnant, she was put together with Isis in 1996 and then conceived later in the
year (4 Ocl 1996), Jimmi bore her last calf (the sixth in the row) - a female (Jane Lee DK 22) - on 24 January 1988 when she was 28.

Jane Lee was weaned on month 14 (17 Mar 1999) and Jimmi was mated by Isis repeatedly from April to September 1999. Isis tried
to mate Jimmi on a regular basis until spring 2002, but Jimmi got never pregnant again. This could be, amongst others, due lo the
poor health of the male who continued to lose weight and his condition was critical in the 1999/2000 winter. As the male's behaviour
remained unchanged, it was suggested that his diet might be an issue, so the male's ration was reviewed and modified largely, and
colloid minerals were applied subsequently with the aim of eliminating iron from the male's body. Isis then fully recovered over time.
A single mating atternpt was registered even in July 2005, which could probably stem at that time from the situation when Jimmi was assist-
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ing the process of socialisation of Isis and the young female Jola, and the male was showing interest in Jimmi despite the fact that it was in-
experienced Jola that had her oestrus period. Even though Jimmi was no longer able to reproduce, this rhino shared the outdoor enclosure
with male Isis without troubles for years, assisting repeatedly in putting the male together with young females lacking experience {Mussc
and Jola). Jimmi lived to be 39.5 years and was euthanised due to her old age on 21 August 2009, when she could not stand up any longer.
In 2001, male Mweru was imported into the new house from Port Lympne, England, as a genetically unrelated potential stud: this
rhino was six years old at that time. Mweru was put together with females Musso, Jola and Jane Lee, which however turned out to
be a difficult and time-consuming process due to the male's aggressiveness; therefore, Musso and later also Jola were put together
with Isis, while Mweru was being united only with Jane Lee towards whom the male was showing the least signs of aggression,
Musso (DK 20) became united with Jimmi as of June 2003; once both females got together well in the outdoor enclosure, the pro-
cess of putting them together with Isis was launched. The state of mutual tolerance between Isis and Musso was slowly getting
better, mating first took place as late as a year after, i.e. an 25 August 2004, and repeated the next month (20 Sep). Musso became
pregnant, giving birth to a female (Maisha DK 28) on 25 December 2005, who was reared by Musso without problems. During the
years 2006 and 2007, Musso started showing health problems and her condition deteriorated. When Maisha was 19 months old,
her mother Musso died of pneumomycosis aged just 10 years. Subsequently, Musso was found to have iron deposits in her organs,
which apparently was a result of administering the mineral in the early years of the female’s life.

Further, female Jola (DK 21) kept at the house since her birth {256 Oct 1997) was also socialised with Isis under the assistance of
Jimmi during 2005, when Jola was fruitfully mated. Jola first gave birth on 1 February 2007 - to a male (Jabu DK 31), Once Jabu
was weaned (on 1 November 2008, aged 21 months), Jola was put together with Jane Lee and both females were subsequently in-
troduced to male Mweru (15 May 2009), who first mated Jola on 8 June 2009, during which the female became pregnant as was
later confirmed by testing the hormonal derivatives in the female’s faeces at the University of Vienna in October 2009,

Mweru had however mated Jane Lee earlier in 2006, who than gave a pre-mature birth on 22 September 2007 to a stillbom calf (DK 32)
on pregnancy day 393, Since then this female repeatedly mated with Mweru (on 3 and 28 Nov 2007, 12 Aug, 21 Octand 12 Dec 2008, 14
Apr 2009), but could not get pregnant. Therefore, Jane Lee was anaesthetised and examined by 1ZW Berlin on 5 July 2009 and found to
be of good health: it was hypothesized that problems could have been caused by a negative response lo the male’s semen in connection
with the premature birth of a calf fathered by the same stud, Thus, it was decided that if the female fails to get pregnant in 2009, she would
be paired with a different male (Baringo). Jane Lee subsequently mated with Mweru on 22 August and 2 November 2009

Since 1890, the new rhino house has been home to male Isis; in addition, the wild-caught female Jimmi lived there until her death.
Additionally, male Mweru has been staying there since he arrived at the zoo (2001), as well as females Jola DK 21 (born 1997, a
daughter of Jessi), Jane Lee DK 22 (born 1998, the last calf of Jimmi) and Maisha DK 28 (born 2005, a daughter of Mussao) who
have lived at the house since birth. In May 2008, a trio of young animals left the rhino house for a reintroduction project in Tanzania:
the group consisted of female Deborah DK 27 (born 2004, a daughter of Jiddah) and males Jamie DK 29 {bom 2006, a son of Jessi)
and Jabu DK 31 (born 2007, a son of Jola); for more details, see page 153

In the summer 2009 (4 Aug), a young pair of rhinos - male Davu and female Etosha DK 30 - was transferred to the house from the
rhino house 1 (the black rhino house), with subsequent first mating of this pair observed on 22 August, when Davu was only 3.5
years and Etosha 3 years old. On 9 September, female Maisha DK 28 was added to the pair above, being surprisingly mated by
Davu very early (10 and 12 September). Mating of both couples continued in the following months as well.

For more details on births and mating, refer to the table on page 112

Nane and Bashira

Detais on &l black rhinos ever held at Dvur Kralove Zoo ane induded in the summary on page 148, showing that the zoo also owned female Nane bom
on 4 April 1991 at Berlin Zoo; this rhino was acquired based on exchange for male Jacob (DK 10) on 1 Oclober 1993, but subsequently soid to Krefeld
Zoo on 23 May 1994, and thus never anved in Dvur Kralove. Much later - in 2008, Nane's son Davu came from Krefeld to Dvur Kralove Zoo,

In additian, an agreement was signed with Chester Zoo, based on which the first daughter of Ema Elsa DK 26 is expected to come
to Dvur Kralove once weaned - female Bashira born in Chester on 15 May 2009, studbook number 992 (FRESE 2009),

As per 31 December 2009, Dvur Kralove had available 11 (5.6) black rhinos, either proven or potential breeders, as follows;
Males; Isis - 32 years, Jimm DK 3 - 30 years, Baringo Il - 17 years, Mweru - 13 years, Davu - 4 years

Females: Jessi DK 5 - 25 years, Elba DK 18 - 13 years, Jola DK 21 - 12 years, Jane Lee DK 22 - 12 years, Maisha DK 28 - 4 years,
Etosha DK 30 - 3 years
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BREEDING INDIVIDUALS

23 (10.13) individuals were involved in reproduction. Females were giving birth 35 times. The number of young in the respective fee-
males counts 1 to 6. Males became fathers once up to ten times. The most successful males included Isis and Jimm with 10 calves
bom and raised. Isis fruitfully mated with five females (Elvira, Jimmi, Sali, Musso and Jola), while Jimm with six (Sali, Elvira, Jarca,
Jess, Elba and Jiddah). Sali and Jessi are the most successful females, with six born and raised calves, followed by Jimmi with six
bom and five raised calves, where Jessi is still in her breeding period and so far have had young with five males (Eli, Mabu, Jimm,
Sauron and Baringo 1), while Jimmi with three males (King, Isis and Mabu), and Sali with three males (Isis, Jimmy and Cody) as well.

Offspring of particular females and males of black rhinos at Dvur Kralove Zoo prior to 31 December 2009

FIM  Ken King Isis JimmODK ENDK Mabu |Cody  Sauon Mweru  Baringoll
| 3 | PK |
Elsa Elvira DK 1 | _
Sabi Sall DK, 2 | | _ ‘
Jimmi Jimm DK 3 Jassi DK 7 + DK 15
Jos KT
Jasper DK 11
Jane Lee DK 22
Elvira DK 1 | Ell DK 4 Eina DK 13 Abortion
Eimi DK 8
Sali DK 2 Sado DK & Sara DK 12 Saiton DK 165
Sany DK & Salome 0K 23
husso D 20
Jossi DK 5 ' Joramy DK 24 | Jacob DK 10 | Jisdah DK 17 Jarmie DK, 29 | Jaseming DK 35
| Joia DK 21 |
Jarca | Jaga DK 14 1 Jonas DK 18
. | . | .
Eimi DK 9 | | Elba DK, 18 |
Elba DK 10 | Ema Eva DK 34
| Etsa DK 28
Etcsha DK 30 |
Jiddah DK 17  Deborah DK 27
Musso DK 20 Maisha DK, 28
Jola DK 1 | |..l¢uDK3‘I | | |waw.y |
ano Lee DK | t DK 32
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BREEDING MALES

Overview of breeding male black rhinos at Dvur Kralove Zoo prior to 31 December 2009

No. Stdbk # Name No of calves born  No of calves raised Success scoring
1 170 Ken . 2 (0.2) approx . 2(0.2) 3,
2 172 | King | 1(1.0) | 1(1.0) 5.
3 268 Isis 10 (5.5) 10 (6.5) 1
a 386 | ENiDK 4 : 1(1.0) | 1(1.0) 5.
5 283 ' Jimm DK 3 ' 10 (2.8) ' 10 (2.8) 1.
6 217 Mabu ' 3 (0.3) 2(0.2) | 2.
7 260 Cody 3(2.1) 2(1.1) 2
8 | 541 Sauron DK 16 2(1.1) 1(1.0) | a,
g 654 Mweru 1(1.0) 0 6.
10 | 483 | Baringo Il ' 2 (0.2) ' 2(0.2) 2,
TOTAL ‘ 35 (13.22) 31 (11.20)

Ken - born January 1970, Tsavo NP, Kenya; Stdbk #170 (1 8 Nov 1979)
Ken became a father of Sali DK 2, but maybe of Elvira DK 1 as well, because he mated Elvira’s mather Elsa on the same day as
male King. He died as a result of haemolytic anaemia when less than 10 years old

King - born 1970, Tsavo NP, Kenya; Stdbk #172 (1 22 Apr 1978)
As with Ken, King mated with Elsa the same day on which Elsa conceived. Therefore, it is uncertain who was the father of Elvira DK
1. Subsequently, King became the father of male Jimm DK 3. This male died after immobilisation in 8 years.

Etvira DI 1 mating with Isis, 3 May 1988 (ih) Isis o 29 March 2009. 32,5 years old {dh)
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Isis - born 3 Nov 1977, Cincinnati, the USA,; Stdbk #268

Isis was imported after the death of King and Ken when he was less than a year in 1978, to become a breeding male. His first mating
attempts were recorded at age 4, his first mating in 4 years and 5 months (16 April 1982), and the first fertile mating in 5 years and
3.5 months (20 February 1983). In 1999, the condition of this male significantly deteriorated and everything seemed to indicate that
the male would die. Because it was is suspected that the health problems were associated with feeding, the ration was recalculated
and it turned out that it had a small but long-term deficit of nitrogen. After changing the composition of the diet and several curing pe-
riods to flush iron from the organs, male's condition came to a normal level, his condition improved and the male began to mate
again. The above mentioned health complications and the weakness of lsis could be the reason why female Jimmi, with which the
male had been paired in 1999 to 2001, never got pregnant despite entering cestrus regularly and lacking any obstacles for preg:
nancy according to hormonal testing. After recovery, Isis mated female Musso in 2004 in a fertile manner and was last introduced to
the breeding female Jola, who was mated by this male on 7 October 2005 in the age of 22 years and 11 months. In total, male Isis
has had 10 descendants with five different famales and his offspring sex ratio is 1:1.

Eli DK 4 - born 15 May 1984, Dvur Kralove; Stdbk #386 (1 26 Feb 1995, Magdeburg)

Eli was the first male from Dvur Kralove collection that was involved in reproduction. In 1990, he was held continuously, i.e. indoors
and outdoors, with female Jessi DK § in the quarantine premizes, where the female was fruitfully mated by the male at the age of 5
years and 11 months (8 April 1980), Eight year old, the male left for Magdeburg Zoo, Germany, in 1992, because of an exchange for
male Mabu of Magdeburg collection. Eli died in 1995 when he was less than 11 years. In Magdeburg, he became father for the
second time.

Jimm DK 3 - born 18 Mar 1979, Dvur Kralove; Stdbk #2823

Jimm is the third black rhinoceros and the first male born in Dvur Kralovae, The first time he tned to mate was the age of 2 years and
10 months (24 January 1982), but then lived for several years on his own. In 1980, he was grouped with two females (Jarca and
Sali), which he began to mate regularly. Jimm’s first fertile mating occurred with Sali at male's age of 11 years and 8 months (22 No-
vember 1990). The male last became a father in 2007 after fertile mating (20 August 2006) with female Jiddah DK 17, when he was
27 years and 5 months. In 2007, Jimm was loaned to Zurich Zoo. Switzerdand, to replace the breeding male that died. At first every-
thing went well, and Jimm was already trying mate a female. After 3 months, he began having health problems that were exhibited
by a strange behaviour accompanied with attacks, unwillingness to mowve and production of unusual sounds (he seemed o have

B
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Jimm DK 3 maling Elvira DK 1. 1980 (az) Jimm DK 3 having a

rrived frovm Zuvich an 12 August 2008 (dh)
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Tooth surgery, Jimm DK 3, May 2008 - prior the treatment, surgery, post-treatment checks (ms)
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become insane). Jimm was anaasthetised and examined, where infection was detected in the cerebrospinal fluid. Therefore, it was
suspected that there is a tumour in male's head, and Jimm was seriously considered for culling, On the basis of cooperation be-
tween Zurich and Dvur Kralove and on-site consultations, it was decided to return the male to Dvur Kralove, Corbicosteroids were
administered to stabilize male's health. A few days after arrival in Dvur Kralove, Jimm was found to have inflammation of a molar in
the upper jaw. He was anaesthetised and operated. Because rhinos cannot open thelr mouth as hippos do, the operation had to be
carried from the outside and a drill was used to open the inflammation deposit. Jimm recovered (see page 82) and has so far
fatherad 10 calves from six females, wheare the sex ratio of his offspring is 2:8 in favour of females

Mabu - born 23 Jan 1979, Magdeburg, Germany; Stdbk #277 (115 Oct 1996)

Mabu was obtained in exchange for the breeding male Eli DK 4 in 1992 as a 13-year-old animal. Introduced to multiple females, his
fertile mating cccurred only with two of them (Jimmi and Jessica DK 5). Mabu left 3 descendants of whom two were raised (Jessi's
descendants). The male died as a resull of pneumonia in 1996 when less than 18 years old. The post-mortem examination re-
vealed haemosiderosis of all organs.

Cody - born 20 May 1975, Sydney, Australia; Stdbk #260 (1 19 May 1999)

Male Cody was imported from Berlin Zoo in 1982 as genetically valuable offspring of a sire captured in Arusha Mational Park, Tanzania
(Ferdinand, Stdbk #99), who was at the same time male's grandfather on the part of Cody's mother, Male's grandmother (Peggy, Stdblk
#100) was wild-caught in Kenya as well. Cody was bom in Sydney, Australia, where he lived without offspring until thirteen years old. In
1988, he was moved to Berlin Zoo, where any attempts to include the male into breeding failed over the next four years, Therefore, late in
1992 this male was sent to Dvur Kralove, where he tumed out to be quiet and submissive to the females, but could not mate. Coupling of
this male with females was not difficult; Cody could even jump on oestrous females, but was unable to insert his penis. Therefore, keap-
ers had to help him repeatedly. Once Cody gained experience with successful mating, he could mate females without assistance and be-
came a breeding male. Cody gradually mated with 4 females (Elvira DK 1, Sali DK 2, Jarca and Eimi DK 9), which got pregnant. 3 calves
were bom plus a stillborn calf in a single case (Elvira). Only two Cody's descendants were raised, male Sauron DK 16 (mother Sali) and
female Elba DK 19 {(mother Eimi), who subsequently participated in Dvur Kralove breeding schemes, Cody's last fertile mating occurred

Elvira K T mating with Cody 4 May 1994 fdh) Keeper M Koher assisting Cody in mating Sali DK 2 {iv)
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on 23 May 1995, when he was 20 years old. His worsened health could be the reason why his mating attempts In 1997 with female Jaga
DK 14 failed. This male died in 24 years in 1999, probably due to pneumonia and renal plus intestinal inflammation.

Cody trying to mate Jaga DK 14, 18 Sep 1987 (dh)

Sauron DK 16 - born 26 Oct 1994, Dvur Kralove; Stdbk #541 (1 24 Sep 2007)

As a descendant of Cody, Sauron was intended for fulure breeding and therefore paired with female Jiddah DK 17 of the same age
once weaned, the pair was expected to begin breed after reaching sexual maturity. However. Sauron has become unexpectedly ag-
gressive o Jiddah at the age of 5 years and 4 months in early 1999, seriously attacking the female repeatedly. The pair had to be split
and Sauron coupled with an experienced female Eimi DK 8 in 2000, i.e. when six years old, whom the male mated in a fertile manner
on 10 June 2001, when he was 6 years and 8 months old. Unfortunately, the calf was born dead. In 2004, Sauron was paired with an
experienced female Jessi DK 5. This coupling produced the only Sauron’s descendant - male Jamie DK 28. Sauron suddenly died of
pneumonia in 2007 when he was just 13 years old. In addition. haemosiderosis of organs was found in this animal as well.

Sawron DK 16 (dh)
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Mweru - born 12 Sep 1996, Port Lympne, England; Stdbk #659

In 2001, Mweru was imported from England, a five-year animal at that time, in exchange for female Salome DK 23. Mweru's father
was imported from Addo National Park in South Africa. Introduction of Mweru to three females (Jane Lee DK 22, Jola DK 21 and
Musso DK 20) together began in 2002, However, the male was oo aggressive and the introduction process was temporarnly
paused. Eventually, he got used to female Jane Lee, whom he first mated when he was less than 9 years old (30 June 2005). Jane
Lee conceived on 25 August 20068, when Mweru was 10 years old, but the calf was born dead. In 2009, this male successfully
mated female Jola, which is expected to deliver in September 2010; therefore, no calf has been produced by this male

Mwary in 2006 and 2008 jdh)

Baringo Il - born 3 Dec 1992, Port Lympne, England; Stdbk #483

Baringo was imported as a 15-year-old but still non-breeding male from UK-based Port Lympne Zoo on 6 June 2008. Previously, he
also lived at Chester Zoo, England. Baringo was introduced to female Elba DK 18 already on 26 July. L.e. about & weeks upon male's
arrival, mating the female successfully. Elba conceived a month later, just like Jessi DK 5 who got pregnant after a single mating in

Raringo featires a fhird hom on the forefront (dh)



September 2008, So far, Baringo has become a father to 2 young while in Dvur Kralove. Baringo has turned out to be suitable for join-
ing with females only dunng oestrus. According to Dvur Kralove experience, other breeding males have always been able to live with
females many months without problems, even following fertile mating they could go outdoors with the females and coupling was termi-
nated only after the pregnant female had become aggressive to the male. Baringo's treating the females is unforeseeable; this male
sometimes performs unexpected and aggressive attacks. Female Jiddah DK 17 mated by Banngo in 2008 was even thrown down into
a ditch by the male. This behaviour may be the reason why this male has had such a low number of offspring considering his age.

Davu - born 19 Feb 2006, Krefeld, Germany; Stdbk #970

Two-year Davu was imported immediately after weaning from his mother from Germany’s Krefeld Zoo in April 2008. His mother is
Mane who had been a property of Dvur Kralove Zoo from 1993 to 1994, exchanged for male Jasper DK 11, this female never lived in
Dvur Kralove, but remained in Germany because il was sold to Krefeld Zoo, Shortly after the arrival, Davu was coupled with female
Etosha DK 30; since that ime, these rhinos have been living together. Davu first mated Etosha on 20 August 2009, i.e. at the age of
3.5 years. In the summer of 2009, female Maisha DK 28 was added to the couple; this animal was over 3.5 years. Davu first mated
Maisha on 10 September 2008, but pregnancy did not occur until the end of 2009,

Davu (standing) playing with Etosha DK 30 while mud-batfung, 17 July 2008 [dh)
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BREEDING FEMALES

Overview of breeding female black rhinos at Dvur Kralove Zoo prior to 31 December 2009

No. Stdbk # Name No of calves born No of calves raised Success scoring
1 174 Elsa 1(0.1) 1(0.1) 6.
2 | 217 | Sabi ' 1(0.1) 1{0.1) ' 8.
3 | 175 | Jimmi ' 6 (3.3) 5 (3.2) 2
4 | 244 | Elvira DK 1 ' 3(1.2) 3{1.2) 3,
5 | 282 | Sali DK 2 _ 6 (2.4) B (2.4) 1.
6 | 387 | Jessi DK § l 6 (3.3) _ 6 (3.9) 1.
T 178 | Jarca 2(1.1) _ 1(0.1) 8
8 | 431 | Eimi DK 9 | 2 (0.2) _ 1(0.1) 5,
9 619 | Elba DK 10 | 3(0.3) _ 3 (0.3) 3,
10 | 540 | Jiddah DK 17 | 2(1.1) _ 2{1.1) a,
1 678 Musso DK 20 1(0.1) 1(0.1) 8.
12 | 685 | Jola DK 21 | 1(1.0) 1(1.0) 6.
13 B89 Jane Lee DK 22 1(1.0) 0 7.
TOTAL | [ | 35 (13.22) [ 31 (11.20)

D fFar loft) plaviully chasing Etasha DK 30 11 i 2008 (ah) Yeuang Elvira DK 1 (Ih)
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Elsa - born 1970, Kenya; Stdbk #174 (1 7 Apr 197B)

tar Flqu Dh 1is hlnd ar hen r_r a npqan tu |ﬂbt“

11 drnrj died l-.uddenty '.\'hF'ﬂ FI1.r|n-1 um'a ﬂnnl:.,-I a half nf the 3.-r-'r1r nlrj The dE[EfIGT"Jt
ing condition and death could be affected by the simplification of the diet and exhaustion by milk production, which can be suggested
by two facts:

: Elsa had lost milk before her death and the young Elvira never suffered health problems after her mother died and the calf
was successfully reared. Subsequently, the ration for all animals was improved. Elsa was only 8 years old at the time of death
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Sabi - born 1972, Kenya; Stdbk #217 (1 13 Apr 2008, Zurich)

No.| Sex | Name Dam | Sire Pregnancy date Birth date Pregnancy time | House ID; comments
1 F | SaliDK2 Sabi | Ken 15 Apr 1977 5Jul 1978 | 456 days House 2; Sabi lived with the calf till 12 Oct
1979, Sabi kefl for Zurich on 22 Apr 1983

Sabi got pregnant following mating with Ken and brought up her daughter Sali DK 2 without any problems. In 1983, this female lefl to Zurich Zoo,
where she became a mother two times once again. In total, she delivered 2 sons and 1 daughter, Sabi died as a result of age at the age of 36 years,

--_,.,- = =l

Young Sall DK 2 {ih)

Sabi and Sali DK 2 {Th)



Jimmi - born February 1970, Kenya; Stdbk #175 (t 21 Aug 2009)

No. Sex | Name Dam | Sire | Pregnancy date Birthdate  Pregnancytime  House ID; comments
1 M Jimm DK 3 Jimmi | King 6 Dac 1977 18 Mar 1979 | 467 days Winter facility 1V
2 F | JessiDK5 Jimmi . Isis 4 Aug 1983 8 Dec 1984 462 days House 1
3 M JosDK7 Jimmi | Isis 13 Feb 1988 21 May 1988 | 463 days House 2; 28 kg
4 M Jasper DK 11 Jimmi | Isis . 11 Jun 1880 . 13 Sep 1991 | 450 days House 1
5 F — DK 15 Jimmi | Mabu | 8 Feb 1883 11 Apr 1994 427 days House 3, stillborn, 24 kg
G F  Jane Lee DK 22  Jimmi . Isis . 4 Oct 1996 (7) . 24 Jan 1998 . 441 days . House 3

Jimmi gave birth six times and became a mother of 3 females and 3 males. The next to her last young was stillborn. After weaning of
the last calf in 1999, Jimmi was introduced to male Isis, who had mated the female, or at least was trying to. Although the female
was in order according to hormenal results, she never got pregnant again. It could be related to the fact that at that time Isis was of
very poor health. After several years, |sis completely recovered, but Jimmi had already not cycled properly. She was mated by the
male for the last time on 23 September 1998, but occasional interest of the male lasted until 2001, Subsequently, she still lived with
this male in the enclosure, assisting the socialisation of other females, more specifically Musso DK 20 and Jola DK 21, with Isis.
Jimmi died due to high age when over 39 years old.

Jimmi and 52-day-old Jos DK T (17 Jul 1988) (th)

a0

Jos DK T at London Zoo, 1998 (dh)




e i

Jimen on 22 Dct 1986 1‘5 ysars old {th) Jirn fieft) and Isis, 8 May 15994 (i)

Isis laving his head on the back of opstrows Jimmi (th)
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Elvira DK 1 - born 2 Oct 1977, Dvur Kralove; Stdbk #244 (1 25 Feb 1996)

No. | Sex | Name 'Dam |Sire | Pregnancy date Birth date Pregnancy time  House ID; comments
1 M ElDKA4 Elvira Isis 20 Feb 1883 15 May 1984 450 days House 1
2 | F EmDK9 | Ewim |Isls | 29May 1989  24Aug 1990 | 452days House 1
3 F EtnaDK13 Ebira Jimm 21 Sep 1891 8 Dec 1982 444 days House 1
4 | ? Aboion  Ewira |Cody |3Jun 1985  21Jun 1995 | 18 days House 1; abortion

Elvira became not only the first black rhino raised in Dvur Kralove park, but also the first breeding female reared within the stock. It
bred 3 young; the last calf was aborted on day 18 following the conception. The female died at 18.5 years, probably due to
haemosiderasis and fungi in the lungs. The factors invalved in the disease may have included an imbalanced ration.

. Black Rhino 'Elvira’
s {Dvur Kralove, Stdbno, 244, born 1877)

0 f_ b Matings
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41 ‘.:rt e !T!g | 'l} .
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The first Elvira’s calf - male EN DK 4, age: 5.5 months {3 Nov  Chart documenting the abortion of farmale Eivira, 1994
1884) (k)
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Sali DK 2 - born 15 Jul 1978, Dvur Kralove; Stdbk #282 (1 25 Feb 2006)

No. | Sex = Name Dam  Sire Pregnancy date  Birth date | Pregnancy time  House ID; comments
1 M SadoDK 6 Sali Isis 21 Apr 1985 28 Aug 1988 492 days House 2
2 | F SanyDKB  Sall Isis | 28BJun 1088  10ct 1988 460 days House 1
3 F Sara DK 12 Sali Jimm 22 Moy 1840 24 Feb 1992 459 days House 1
4 M  Sauron DK 16 Sali Cody 18 Jul 1983 26 Oct 1884 467 days | House 1; 48 kg on day 3
5 F MussoDK20 Sali  Jimm | 25May 1996 20 Aug 1997 452 days ' House 1
6 | F SalomeDK23 Sali | Jimm |130cl 1998 | 25Jan 2000 441 days ' House 1

Sali successfully bred all of her six offspring - she gave birth to 2 males and 4 females. She conceived for the first time in almost 7
years, and the last time when she was twenty. All of her life she suffered from bleeding erosions in the mouth, which were treated in
various ways, of which high doses of vitamin C proved to be the most effective one. Sali died as a resull of evidenced
haemosiderosis al the age of 28. Her calves were fathered by 3 different males,

b A ' 1
Sall with its first offspring - male Sado DK 6 (22 Oct Salis second call - female Sany DK 8
T9EE) (i) {Th}

Sali DK 2 and Sauron DK 16 on day 16 affer the hirth (dh)

Sall D 2 with Musso DK 20 (dh)
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Jessi DK 5 - born 8 Dec 1984, Dvur Kralove: Stdbk #387

No. Sex Name ' Dam | Sire | Pregnancy date | Birth date Pregnancy time  House ID; comments
1 M Jacob DK 10 Jessi  Eli 8 Apr 1990 23 Jun 1999 | 443 days House 3
2 F | Jiddah DK 17 Jessi | Mabu 17 Aug 1883 | 15Nov 1994 | 455 days House 3; 37 kg
A F o Jola DK 21 Jessi  Mabu 1 Jul 1996 25 Ocl 1997 481 days House 3
4 M | Jeremy DK 24  Jessi Jimm 16 Sep 1889 21 Dec 2000 461 days House 3
5 M | Jamie DK 29 Jessi  Sauron 6 Oct 2004 2 Jan 20086 452 days House 1
8 | F Judy DK 35 Jessl | Baringo | 4 Sep 2008 13 Dec 2008 465 days | House 1

Jessi conceived for the first time when 5 years and 4 months old; most recently it was at the age of 24 years, So far, this female has
bore six rhinos - 3 males and 3 females, all of which have been bred. Sires of her pups involved & different males.

male Jacobh DK 10 a 2.5-month-oid animal, & Saptember 1991(h)

Jessi DK 5 with its first offspring -

Jessi DK 5 (9 May 1994; at the age of 10 years (ih) dessi DK & and Jeremy DK 24, 2001 (dh)
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Jessi DK 5§ and Jola DK 2

L
s

i =
Jessi DK 5 with Jola DK 21 at the age of 8 months (17 Jun 1988) (i)




]

29 at the age of 7 months, 2 May 2005 (dh)  Jessi DK 5 and her one-day-oid calf Jasming DK 35 14 De
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Jarca WB - born 1970, Kenya; Stdbk #178 (T 8 Sep 1996)

No. | Sex | Name Dam Sire  Pregnancy date | Birthdate | Pregnancy time House ID; comments
1 | F |JagaDK14 | Jarca Jimm 1Sep 1991 14 Dec 1992 | 470 days ' House 1; 26 kg on day 2
2 | M |JonasDK 18 |Jarca Cody 2 Sep 1994 | 4 Dec 1995 | 458 days | House 1; died in hand-raising

Jarca was repeatedly attacked by males (Ken and King) when young; alter the males died, she was raised together with Elvira DK 1 and
Isis imported from the U.S. as a young animal when only 11 months old. All of this had an impact on the fact thal she was the only rhino
female that was virtually not mated. Since 1988, intensive efforts to make this female pregnant were launched, including re-examination
of her genitals, beginning of research in hormonal activities - first using the urine, and later on fasces - as well as application of the vitamin
and hormonal stimulation. Introduction of this female to Isis, who was highly aggressive towards her, failed; eventually, Jarca became the
first partrier to the already 11-year-old male Jimm DK 3, with which the female was coupled with the help of female Sali DK 2. Mated for
the first time at the age of 20, Jarca got pregnant after repeated mating attempts a year later. This rhino's first calf - female Jaga DK 14 -
was very weak, weighing about 25 kg; therefore, she had to be bottle-fed. Nonetheless, she stayed with her mother, drinking some milk
from her as well. The second baby - Jonas DK 18 - was even weaker when bom; he was unable to stand and died within a few days de-
spite all the efforts and bottle-feeding. At that ime, Jarca was already in a very bad condition and died soon afterwards, less than 27

o ! = e —

Jaga DK 14, a 7 5-month-old animal, with fer mother Jarca (29 Jul 18683) (k)

Jarea (dh)
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Rearing female black rhino Jaga DK 14, 1993-1994

Dr Vahala examimng Jarca fn 1990 (zc) Keeper M Kober assigting in establishing contacts bafwean Jaga and Etna
- k g 7
with Elvira through the bars, January 19463 (zg)

- 8-
e -

Jarca with the half-year oid Jaga outdoors, 18 June 1993 (ih)

Ly =™ oL il

=

Jaga DK 14 (left) and Etna DK 13 (dh)

Jaga baing fed outdoors by Pavel! Pelredek, 29 July 1993 {ih)
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Eimi DK 9 - born 24 Aug 1990, Dvur Kralove; Stdbk #431 (1 14 May 2004)

N, | Sex | Name " Dam |Elrl Pregnancy date | Birth date Pugumyﬂn& House I1D; comments
1 F EbaDK18 Emi Cody | 23 May 1995 § Aug 1996 | 440 days | House 1
2 | F |—DK25 Eimi | Sauron 10 Jun 2001 | 24 Aug 2002 | 450 days | House 1; stillbomn, 33 kg

Female Eimi got pregnant for the first time when she was 4 years and 8 months, after a single mating. After weaning her first daugh-
ter, this female was mated by Sauron; however, her second daughter was born dead. Since then Eimi was not coupled with any
male; later on, she began to have unusual health problems, even though she was in a very good physical state. Eimi died suddenly
as a result of haemosiderosis and liver disease, less than 14 years old.
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Eimi DK 8 baing mated by Cody on 23 May 1995 (th) Diagram showing that Bl became pregnant folowing misling | Sohwarsenberger, 2005)

The chart below (SCHWARZENBERGER 1895} captures the cycle of female Eimi obtained by testing regularly collected faeces. This
method was developed by Dr Franz Schwarzenberger, Veterinary University of Vienna, in cooperation with Berlin and Dvur Kralove
2005 supplying him faeces of black rhino females (SCHWARZENBERGER et al. 1993a, 1993b, 1994, 1985a, 1995b, 1985¢, 1996).
Within three months after fertile mating, a significant increase in the reference hormonal metabolite can be captured in female faesces,
which allows for determining whether the female is pregnant or not using this fully non-invasive method. It is even possible to find that
a vary low foetus or abortion had been absorbed in the female, as happened in 2004 in females Elvira DK 1 and Jimmi. The charts for
Elvira and Jimmi also record a change in the production of this hormone derivative after birth and launch of the cycle,

Ehmy DK 9 with Elba DK 19, 1996 (dh) Eimy with Elha, 1996 fdh)



Littte Elba DK 19 in the mud bath {dh)
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Elba DK 19 - born 5 Aug 1996, Dvur Kralove; Stdbk #619

No. | Sex Name Dam  Sire Pregnancy date | Birth date | Pregnancy time | House ID; comments
1 F |Ema-ElsaDK 268 Elba Jimm 4 Aug 2001 2 Mov 2002 | 455 days House 1
2 | F |EtoshaDK30 | Eba Jimm  17Jun 2005 | 4Sep 2006 | 444 days House 1
F | Eva DK 34 Elba Baringo 20 Aug 2008 . 8 Dec 2009 L 475 days House 1

Elba is the first daughter of Eimi DK 9, while also a granddaughter of Elvira DK 1 and greal-granddaughter of the wild-caught Elsa.
Her father was the genetically valuable male Cody; therefore, this female was retained for breeding. She conceived for the first time
when 5 years old. So far, she gave birth three times; each time the calf was a female and fathers involved two different males.

= s

FEtha DK 19 mating with Baringn on 26 July 2008 {im) Fiha DFE 19 with her daughter Elosha DK 30, 20046 (dh)
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Jiddah DK 17 - born 15 Nov 1994, Dvur Kralove; Stdbk #540 (1 25 Dec 2009)

No. | Sex | Name ]Dam Sire |Prwdm Birth date Pregnancy time | House ID; comments
1 F | Deborah DK 27 Jiddah | Jimm @ 5Jun 2003 11 Nov 2004 | 484 days House 1
2 b | Dezanty DK 33 Jiddah | Jimm @ 10 Aug 2006 24 Nov 2007 471 days Housea 1

Far Jiddah, Sauron DK 16 was chosen, with which the female was coupled once weaned from her mother. For subsequent male’s
aggression, Jiddah gained a very bad experience and did not trust males, Thus, she was eventually coupled with calm Jimm, even if
this male was in part female’s relative. Jiddah bred and gave birth to two calves so far. She did not get pregnant for the first time be-
fore she reached 9 years. While rearing her last calf, female’s physical condition continued to deteriorate, despite the carefully fixed
and nutritionally rich ration, In the summer 2009, she was separated from the calf during the day, introduced to Baringo Il, who
mated her. Female’s health condition fluctuated and gradually worsened until she had to be euthanised in agony, just 15 years old.
The cause of her condition was kidney failure,

Jidddah DI 17 and her nire-month-oid son Dranty. 26 August 2008 (dh)

fe e
Daborah (K 27, 4 May 2005 (dh) Nzanty K 33, 13 Saptamber 2008 (dh)
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Putting Jiddah DK 17, Sauron DK 16 and Eimi DK 9 together, 2000
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Sauron chasing and homing Sddak (th)
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Musso DK 20 - born 20 Aug 1997, Dvur Kralove; Stdbk #678 (1 14 Jul 2007)

5 | .
No. | Sex | Name 'Dam | Sire  Prognancydate | Bithdate  Pregnancy fime | House ID; comments
1 F | Maisha DK 28 Musso Isis 20 Sep 2004 21Dec 2005 457 days House 3

Female Musso DK 20 (full name Ssang Yong Musso) got pregnant with |sis in 2004, when she was already 7 years and 1 month. The
reason for the relatively high age at first conception was the process of unsuccessiul coupling with the too much aggressive male
Mweru, which took place 2 years before. Excellent character and mother, no one noticed that this female's condition had slowly deteri-
orated during the lactation period, She began to have prablems with bleeding of the tail end and the large portion of care focused on
this part of her body. She died suddenly at just 10 years of age. Partially involved in her death, caused by fungal lung disease, was
probably the imbalanced ration in conjunction with the load an the organism through long breast-feeding, which lasted 19 months,

el o

Musso DK 20, eight years ald (dh)

Musso DK 20 with 5 S-monih-old Maisha DK 28, 5 March 2007 (dh) Maisha DK 28 at the age of 2.5 years - 23 July 2008 (dh)
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Jola DK 21 - born 25 Oct 1997, Dvur Kralove; Stdbk #685

No. | Sex Name Dam | Sire Pregnancy date = Birth date Pregnancy time House ID; comments
1 M  JabuDK31  Jola | Isis 7 Oct 2005 1 Feb 2007 482 days House 3
2 7 | ?7DK 36 Jola | Mweru | B Jun 2009 Sep 2010 Pregnancy underway | House 3

Jola got pregnant for the first time when 8 years old, The reason was failure to become coupled with the young male Mweru who
was loo aggressive. Therafore, this female came to be introduced to female Jimmi and later on to Isis, who successfully mated Jola
in 2005, Having weaned her first calf, Jola was united with female Jane Lee, and both females together were grouped with Mweru in
2009, then this rhino got pregnant after a single mating (8 June).

Jola DK 21 (dh) Jola DK 21 and 1. 5-year-old Jabu DK 371, 12 August 2008 (dh}
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Jane Lee DK 22 - born 24 Jan 1998, Dvur Kralove; Stdbk #689

No. | Sex MName Dam | Sire Pregnancy date | Birth date Pregnancy time House ID; comments
1 M DK 32 Jane Lee | Mweru | 25 Aug 2006 22 Sep 2007 | 3893 days House 3; abortion on day 393, 29 kg

Jane Lea was the only female in the trio (Jane Lee, Jola and Musso), who was able of being coupled with Mweru. The process of cou-
pling lasted 2 years and Jane Lee was mated more than one year before she got pregnant at the age of 8.5 years. Sadly, she gave pre-
mature stillbirth about 1.5 months before the due date of birth, Since then this female repeatedly mated with Mweru, but never got
pregnant. In July 2009, Jane Lee was examined and found to have her reproductive organs in good order; it was hypothesized by 1ZW
Berlin that problems could have been caused by some kind of an allergic reaction to male's semen in connection with premature birth. It
was tharefore decided that if the fermale fails o get pregnant with Mweru in 2009, she would be coupled with anather male,

Bilack Rhno Jane Lse (Dvur Kralova)
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Mating and births incl. abortions in the black rhino at Dvur Kralove Zoo prior to 31 December 2009 (M - male, F - female)

DK | Sex  Name Conceived Birth Dam Sire  Birth location | comments
1 | F Elvira DK 1 20 Jul 1976 2 Oct 1877 El=sa Ken Housa 2
2 | F | SaliDK2 | 16Apr1877 | 5Jul1978 Sabi Ken  House2
3 M Jimm DK 3 6 Dec 1977 18 Mar 1979 Jimm King Wintering facility IV
4 | M | EiDK4 | 20Feb 1983 | 15May1984 | Elvira lsis  House 1
5 F . Jessi DK 5 4 Aug 1983 8 Dec 1984 Jimmi Isis House 1
6 | M | SadoDK6 | 21Apr1985 | 26Aug1986 |  Sall lsis  House 2
7 | M |JosDK7 | 13Feb 1988 | 21May 1969 | Jimmi lsis  House 2/ 28 kg
8 | F | SanyDK8 28 Jun 1988 | 1 0ct 1989 Sali lsis | Houss 1
9 F | EmiDK9 28 May 1989 | 24 Aug 1990 Elvira Isis House 1
10 | M | Jacob DK 10 BApr1990 | 23Jun1991 | Jessl Bl Newhouse
11 | M _ Jaspér DK.H 11 Jun 1990 13 Sep 1991 Jirmmi Isis Housa 1
12 | F |SaraDK12 | 22Nov1990 | 24 Feb 1992 Sall Jimm  House 1
13 F | Etna DK 13 21 Sep 1991 8 Dec 1992 Elvira Jirmm House 1
14 | F |JagaDK14 | 1Sep1991 | 14Dec1992 | Jarca | Jimm  House 1, 26 kg on day 2
15 F — DK 156 . 8 Feb 1993 11 Apr 1994 Jirnmi Mabu Mew house, stillborn, 24 kg
16 | M |SauronDK16 | 16Jui1993 | 260ct1994 | Sal Cody | House 1, 48 kg on day 3
17 . F | Jiddah DK 17 . 17 Aug 1983 I 15 Nov 1994 Jessi Mahu . MNew house, 37 kg
) I 3Jun1995 | 21Jun1995 | Elira = Cody | House 1, aborted on day 18
18 | M | Jonas DK 18 . 2 Sep 1994 | 4 Dec 1885 Jarca Cody  House 1, died while being hand-reared
20 | F |EwabK19 23 May 1885 5 Aug 1996 Eimi | Cody | Houset
21 F | Musso DK 20 25 May 1996 20 Aug 1997 Sali Jimm House 1
22 F | Jola DK21 1Ju1996  250ct1997  Jessi | Mabu | New house
23 F . Jane Lee DK 22 .4 Oct 1996 (7) 24 Jan 1998 Jimmi Isis I MNew house
24 F | Saome DK23 | 130ct1998  25Jan2000  Sah | Jimm | House 1
25 M Jeremy DK 24 . 16 Sep 1999 : 21 Dec 2000 Jessi Jimm I House 1
2% F | —DK25 10Jun2001  24Aug2002  Eim | Sauron | House 1, stilbon, 33 kg
27 . F | Ema-Elsa DK 28 . 4 Aug 2001 . 2 Na';:.ED-'DE Elba Jimm . House 1
28 F |DebomhDK27 | 5Jun2003  11Nov2004  Jiddsh | Jimm | House 1
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DK | Sex MName Conceived Birth Dam Sire Birth location ! comments

29 F Maisha DK 28 20 Sep 2004 21 Dac 2005 Musso Isis New house

30 | M Jamie DK 29 | G Oct 2004 . 2 Jan 2006 Jessi Sauron  House 1

a1 . F Etosha DK 30 . 17 Jun 2005 . 4 Sep 2006 Elba Jimm Hotise 1

32 | M JabuDK31 | 70ct2005 | 1Feb2007 | Jola | Isis | Newhouse

33 . it DK 32 . 25 Aug 2006 | 22 Sep 2007 Jane Lee | Mweru  New house, aborted on day 393, 29 kg
34 | M |DzaniyDK33  10Aug2006  24Nov2007 | Jiddah | Jimm | House 1

a5 F Eva DK 34 26 Jul 2008 8 Dec 2009 Elba Baringe | House 1

3% F | Jasmina DK35 3Sep2008  13Dec2009 Jessi | Baringo | House 1

Total 35 (13.22) calves of which 31 {11.20) were reared, plus there was 1 calf aborted on day 18.

Jesz DK 5 and fve-month-old Jeremy DK 24, 8 May 20071 rh‘h




BIOLOGICAL DATA

Gestation and length of cycles in females

Given that the mating in the black rhino usually takes several tens of minutes, not only pregnancy data could be obtained but also
that on the length of cycles in females. Pregnancy recorded ranged from 427 to 492 days with an average of 458 5. Females cycled
in the range of 21 to 29, with an average of 25 days. The maximum-recorded length of mating events was 45 minutes, while a mini-
mum was 7 minutes.

According to the International Studbook (GOLTENBOTH and OCHS, 1997) summarising the captive breeding in the 1804 to 1996
period, when there were 302 and 33 births of the eastern and southern subspecies of the black rhinoceros, respectively, the aver-
age gestation period was 455 days. ASSENBERG et al, (2008) indicates a gestation period of 440 to 460 days and the length of cy-
cle 21 to 28 days.

Mating, the length of the cycle and pregnancy period in black rhinos at Dvur Kralove Zoo prior to 31 December 2009

No. Pair Mating date | time Cycle | Birthdate | Name Pregnancy pe-
length riod
1 Elsa x Ken/King 20 Jul 1976 mated by two males ? 2 Oct 1877 | Elvira DK 1 439 days
2 SabixKen 21 Mar 1997, 15 Apr 1977 25days  |5Jul1978 |SaliDK2  456days
3 Jimmi x King 18 Aug 1977, 6 Dec 1977 (by night)? ? 18 Mar 1979 Jimm DK 3 487 days
4 Evimxlsis 26 Jan 1983, 17 Feb, 20 Feb 1983 (25days | 15May 1984 | EN DK 4 450 days
5 Jimmi x Isis 15 May 1983, 9.-10 Jun, 4 Aug 1983 25-28 days 8 Dec 1984 Jusai DK 5 462 days
6  Salixlsis 21 Apr 1985 E: 26 Aug 1986 SadoDKE 492 days
7 .J.immi x Isis 13 Feb 19&8 (45 min) K 21 May 1989 Jos DK 7 463 days
8 | Salixlsis 18 Apr 1988 (30 min), 28 Jun 1988 (30 min) |? 1Gu:t 1989 IS&nyDKB 460 days
9 . Elvira x Isis 6 May 1989, 23 May, 29 May 1989 ? 24 Aug 1990 | Eimi DK 9 452 days
10 | Jessi % Eli - 3 higfffnm: Agm - struggling, 25-27 days . 23 Jun 19881 | Jacob DK 10 443 days
11 | Jimmi x Isis 10,411 Jun 1990 {30 min) T 13 Sep 1991  Jasper DK 11 450 days
12 | SalixJmm |22 Nov 1980 ? (24Feb 1902 S4raDK12 450 days
13 | Elvira x Jimm 31 Aug. 21 Sep 1991 {30 min) 22 days 8 Dec 1992 Etna DK 13 444 days
14 | Jarca x Jimm |7 Aug, 1 Sep 1991 25days  14Dec1992 JagaDK14 470 days
15 | Jimmi x Mabu | 168 Dec 1992, 8 Feb 1993 (29 min) 27 days 11 Apr 1894 | — Stdbk #763 427 days
16 | SalixCody | 20 May, 30 May, 26 Jun, 16.Jul 1993 (9+35 min) | 21-27 days |26 Oct 1984 | Sauron DK 15 | 467 days
17 | Jessix Mabu 18 Mar, 21 May, 20 Jul, 17 Aug 1992 (30 min) | 28 days 15 Mov 1984  Jiddah DK 16 455 days
18 | Jarca x Cody | 24 Apr, 20 Jun 14 Jul, 15.Jul. 7 Aug, 2 Sep 1994 | 28 days | 4Dec 1995  Jonas DK 17 456 days
19 | Eimi x Cody | 23 May 1995 (25 min) 7 5Aug 1996 Elba DK 18 440 days
iE!vimcndy ‘3.1“ 1995 (35 min) ‘? 21 Jun 1995 | — DK 19 Aborted on preg
_ _ _ [ [ nancy day 18
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did not conceive sooner for the first time than when B.5 years old since she was very severely attacked when five years old by male
Sauron DK 16 despite the female grew up with this male once weaned. Jiddah's very bad experience with this male caused that the fe-
male had to be coupled with her half-brother Jimmy, who was behaving very quietly in connecting with females. To facilitate coupling
with Jimm, Jiddah was first coupled with an experienced female Sall, which in addition caused some delay. That was why the process
of coupling with Jimm was taking place with three animals involved, where Sali played a very positive role.

The oldest primiparous female was Jarca, who first gave birth in 22 years, thus getting pregnant between 20 and 21 year of her life. The rea-
son was that even though Jarca as a young female was initially living with males, including young Isis, over a few following years, she was
not paired with any male. Subsequently, once coupled with Isis, the female was repeatedly attacked and therefore lived for several years on
her own. Since spring 1987, when Jarca was 17, atternpts of coupling this female with a male began (VONDRA et al. 1984). After being re-
peatedly stimulated conceming oestrus, using two preparations - Alestrum on 24 September 1987 and PMSG on 12 October 1887, Jarca
was repeatedly coupled with male Isis, who was however attacking the female all the time. Therefore, since 1988, Jarca was united with
Elvira DK 1, and male |sis was added after 6 days to the females (VONDRA ef al. 1884), Although females were getting along well with each
ather, the relationship between Jarca and Isis remained unchanged. On 3 May 1989, Jarca was anaesthetised and her genital organs were
examined. Subsequently, regular sampling of fernale's urine was initiated used for detecting rhino's hormonal cycles (for testing, the sam-
ples were shipped to London - Prof Dr K Hodges). From 5 November 1989, preparative REGUMATE was administered fo Jarca to induce
oestrus, 37.5 mi per day over the period of 12 days (VONDRA et al. 1994). In late 1989, the male was replaced and Jarca was coupled with
a very calm, but still inexperienced Jimm. First, Jimm was contacted with Jarca in the enclosure over the fence (26/12 - 27/12 1989), and as
the animals showed no aggression, Jimm was moved Into the nelghbouring box within the indoor facility (5 March 1990). Jarca was
re-anaesthetised and re-examined, receiving REGUMATE over the period of 12 days from 17 February 1990; this time it was 50 mi/day
(VONDRA et al. 1994), From 29 March, both animals were administered DIAZEPAM for calming, and on 1 April 1980, they were brought to-
gether in the enclosure the first time, which was taking place very quietly with the exception of a single struggle. The next day, Jimm tried to
mate the female. As Jarca was obviously in oestrus, the same day she was also coupled with Isis; however, Isis was replaced by Jimm
again for sharp struggling. Jimm tried to mate Jarca from 12 to 13 April and then on 21 April 1980, when the first successful mating took
place the next day (22 April), which was repeated in the following months (24 June, 26 August, 24 September, 3 December, 2 January
1991, 24 February and 28 March 1991. The next month, mating attempts were recorded by keepers (nonetheless, mating could happen as
well) and the mating as such was observed on 7 August and 1 September 1991 (VONDRA et al. 1994). To promote the cycle, concentrated
vitamin E (TPGS) was administered to Jarca from 13 to 22 February 1991 at a dose of 60 mi/day, with subsequent injection of 8 mi
Supergestrogen on 10 April 1991. Simultaneously, Jarca was re-united with fernale Elvira on 8 August 1991 and the two females then con-
tinued going into the same enclosure with Jimm, until early November. Jimm mated both females (Elvira on 31 August and 21 September
1991). From 4 November 1991, faeces samples were collected weekly from each female and subsequently investigated by Dr
Schwarzenberger at Veterinary University of Vienna. Both females were confirmed pregnant; they continued going outdoors together up to
10 October 1992 and then separated even in the outer enclosure before the nearing birth (VONDRA et al. 1984), For birth, each female had
available a delivery double-box with the area of 40 sq m. Each box was fitted with CCTV cameras connected to a video recorder later used
for recording the birth, The advanced age of Jarca was reflected in the low birth weight of the young (26 kg - female Jaga DK 14), which was
unable to suckle by itself and was hand-raised (for more detalls, see page 132). The oldest female giving birth was Jimmi, who delivered in
28, thus was successfully mated when nearly 27 years old. Jimmi was still repeatedly mated when 29 years old after weaning of her last
calf, but was no longer pregnant, Later on, only a regular interest of the male and mating attempls were recorded in Jimmi, quite regularly
until the spring 2002 (the fernale was 32 years old); most recently this was in July 2005 (Jimmi was 35 years old). Since that time, Jimmi was
without any sexual activity but still lived in her enclosure with Isis at that time with no problems. Other females gave birth to a las! calf at
a younger age, because their reproduction was either terminated prematurely by their death, or are still relatively young and still can
reproduce (Jessi, the oldest living breeding female following Jimmi, last conceived in 2008 when 24),

Birth intervals

The table on page 116 summarises data on birth intervals in each famale, showing that from 1980 to 2000, the females were often
giving birth in intervals of 2-3 years, which was owing to the breeding management, when the calves used to be weaned when
around 1 year old and often combined in nurseries comprising individuals of the same age. Before 1990, the intervals used to be
longer, which was caused by the death of all breeding males and the absence of a sexually mature male. From 2000 to 2007, the
birth interval was less than 4 years up to more than 5 years, which was determined by the separation of calves from their mothers
not before the age of 2 years or even later. In addition, sometimes the mating period lasted several months before the female got
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pregnant. Two of the females, Jimmi and Sali DK 2, delivered 6 calves before the end of their reproductive period or death. All other
females either died before reaching the end of their reproductive age or still live and show cycles.

FRESE (2009) reports the shortest intervals between births (full-term calves only) to be 478 to 527 days, i.e. 16 o 18 months.
Therefore, a significantly lesser number of offspring was achieved compared with data from the wild, Throughout the breeding period, fe-
males were always coupled only after weaning of their calf as neither a female was ever coupled with a male in the presence of female’s
young as itis in the wild because of concems regarding the calf, nor the calf was ever returned to the female following successful mating.
Only in 2009, female Jiddah DK 17 was coupled wilh the male after having been separated from her calf over a short time (for more de-
tails, refer to page 105). Making nurseries from 2 to 3 calves of approximately same age proved good. Likewise, bringing adult animals
tegether was successfully camed oul repeatedly by combining two and sometimes even three females with a single male. This increased
safety, especially in the case of a young inexperienced females that was added to the experienced one (e.g. to Jimmi and Sali DK 2), as
well as helped the females to prevent possible attacks by the males together, which in turn was a safer option for them,

The birth interval varied from 2 years and 3.5 months (27.5 months) up to 6 years and 3.5 months (75.5 months), but mostly less
than 3 to less than 4 years (29 to 42 months). The average intervals between births in females giving birth at least twice were as fal-
lows (N = number of intervals).

Female Jimmi Jarca | Elvira DK 1 SaﬂﬂK!!JmleDl{E Eimi DK 9 JIﬂ!lIhDK‘ITE_EhﬁK!!JﬂIH{H
Interval 45.2 months | 36 months 51 5months 32,5 months | 44.3 manths . T1.5months 385 months 42.5 manths 43 manths
No. of intervals ] 1 [ 2 § 5 [ 1 1 2 1

ASSENBERG et al. (2008) provide sexual maturity of females and males in the wild between the fourth and sixth, or seventh and
ninth year of age, respectively, while females deliver their first calf around the fifth year, or exceptionally, up to about the twelfth year
of age. Al the same time, cycles begin in the females still during lactation. Gestation period of 440-460 days, as well as the birth in-
terval around 27 months in the wild and 40 months in captivity is indicated in the work above. This difference is explained by proba-
bly delayed coupling of ferales after birth in captivity,

It results from the captive-based data up to the end of 2009 (FRESE 2009) involving 150 males and 579 descendants thal the youn-
gest mating males were 3 years and 3.5 months to 5 years cld, the highest age in first mating was 15 to 25 years and the oldest mat-
ing breeding males were 30 to 35 years, while the maximum number of descendants per male was 10 to 17,

Age at birth and the intervals between births in female black rhinos at Dvur Kralove Zoo prioer to 31 December 2009

Female Birth | Birth date, calf Female age Female age at | Birth interval Raised
* Born + Died No. at birth mating {app 15 | (years, months) | success-
manths prior par- fully
turition)
Elsa 1, 2 Oct 1977 Elvira DK 1 T years App 6 years - Yes
* 1970 Kenya | _
I I | ! |
Jimmi [1. 18 Mar 1978 Jimm DK 3 8 years, 1 month | 7 years, 10 months | Yes
Febeuary 1870 Kenya 2. B Dec 1984 Jessi DK 5 14 years, 10 months . 13 years. T monthe | 5 years, 9 months Yes
3 21 May 1989 Jos DK 7 18 years. 3 months 18 years 4 years, 55 months | Yes
4 13 Sep 1991 Jasper DK 11 21 years, T months 20 years, 4 months 2 years. 4 months Yes
5. 11 Apr 1994 - DK 15 23 years, 2 months 21 years, 11 months 2 years. 7 months M
B 24 Jan 1998 Jane Lee DK 22 28 yoars 26 years 9months 3 years, 8.5 months | Yes
[ |
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No. Pair Mating date / time ‘Cycle  Birthdate  Name Pregnancy pe-
| length riod

20 Sali x Jimm | 25 May 1996 (25 min) 7 20 Aug 1997 | Musso DK 20 | 452 days

21 JessixMabu | 1Jul 1996 E 250ct 1997 |JolaDK21  |481days

22 | Jimmi x Isis 17 Mar. 2 Jun, 5 Sep, 4 Oct 1996 (7) I 29 days 24 Jan 1998 | Jane Lee DK 22 | 476 days

23 |SallxJimm |17 Sep, 130ct 1998 |26days |25 Jan 2000 | Salome DK 23 | 441 days

24 | Jessi x Jimm 23 Aug, 16 Sep 1999 (46 min) | 24 days 21 Dec 2000 | Jeremy DK 24 461 days

25 | Eimix Sauron | 27 Mar, 17. 5,10 Jun 2001 (30 min) |240ays  |24Aug2002 | —FDK25 450 days

26 |ElbaxJimm 4 Aug 2001 (30 min) |® 2Nov2002 | EmaElsaDK26 455 days

27 | Jiddah x Jimm 12 May, 5 Jun 2003 (40-45 min) (24days | 11Sep2004 Deborah DK 27 464 days

28 | Musso X Isis . 25 Aug, 20 Sep 2004 (30 min) 26 days 21 Dec 2005  Maisha DK 28 . 457 days

29 | Jessi x Sauron | 12 Sep, 6 Oct 2004 (32 min) (24days  2Jan2006  JamieDK29 | 452 days

30 _ Elba x Jimm | 23 May, 17 Jun 2005 (30 min) 25 days 4 Sep 2006 Etosha DK 30 | 444 days

31 Jolaxlsis | 11Jul.7 Aug, 7 Oct 2008 (26 min) 26-27days 1Feb2007 JabuDK31 | 482 days

32 | Jane Lea x | 15 Jun , 8 Jul, 31 Jul, 25 Aug 2006 23-25 days 22 Sep 2007 — M DK 32 393 days - abor-

Mweru | fion

33 Jiddah x Jimm | 10 Aug 2006 (7 a 36 min) E 24Nov 2007 Dzanty DK33 | 471 days

3 _ Elba x Baringo 2 | 26 Jul (25 min), 20 Aug 2008 (10+29 min) 25 days 8 Dec 2009 EvaDK 34 475 days

35 | Jossi x Baringo 2 | 4 Sep 2008 (25 min) E | 13 Dec 2009 | Jasmina DK 35 | 465 days
Pregnancy range 427-492 days, Cycle lenght 25 (21-29) days

Sex ratio

Qut of the 35 calves born at Dvur Kralove Zoo, 13 animals were males and 22 were females, with male to fermale ratio 1:1.7. Accord-
ing to the International Studbook (KLOS and FRESE 1987) summarising the births in captivity from 1969 to 1986, there were 127
births with a sex ratio of 62 males and 65 fermales, meaning the ratio of males to females was 1:1.05. Under normal conditions, a
single calf is born, despite the two cases of aborted twins out of the total 590 births prior to the end of 2009 reported by the Interna-
tional Studbook (FRESE 2009).

Birth distribution over the year

The births were recorded throughout the year with a maximum from July to December, This is in particular due to breeding the fe-
males in times of the year with favourable climate. Similar information is also confirmed by the International Studbook, where most
births were recorded in the second half of the year, probably as a result of coupling, thus mating especially in spring and summer
months (KLOS a FRESE 1891). The following table shows the distribution of births at Dvur Kralove Zoo and in captivity according to
the last volume of the International Studbook (FRESE 2009) summarising the data until 2 December 2009. In the wild, births are
distributed throughout the year with a peak during the rainy season in some areas (ASSEBERG et al, 2008), 2008). The chart
shows the comparison of the data from the studbook and Dvur Kralove Zoo in the percentage of births attribulable to each month.
The International Studbook data comprise a total of 590 births distributed throughout the year, with 5 to 11% of births per month
(FRESE 2009).
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The distribution of births over the year in the black rhino at Dvur Kralove Zoo prior to 31 December 2009 and in captivity

Month 1 i m W v v v v X | X | x| xn | Total
No. of births | 8 [ 2 | 1 [ 2 1 | 4 4 | a4 | 4 | 8 | 2
% | B6% | 57% | 20%  20% | 57%  20% | 20% | 11.4%  11.4% | 11.4%  11.4%  229% | 100%
Births in captivity a8 a7 43 32 47 41 a7 60 46 &7 52 60 590
(FRESE 2009) _

% per month B% | 8% | 7% | 6% | 8% | 7% | 8% | 10% | 8% | 11% | o% | 10% | 100%

Birth distribution over the year in black rhino in captivity

30
20
M Dvur Kralove Zoo
L, W nt' Studbook
m I . l .
AddadsJENANR
I . . V. V. Vi. VIL VIl X, X, Xl XN,

Month

Birth intervals and reproductive age

The data from the wild imply that females are sexually mature at the age of 3.8 o 9.1 years, with an average of 6.3 years (SMITH and
READ 1882) and deliver in the interval of 2-3.5 years. The birth interval in the females in the Ngorongoro Crater from 1993 to 2003 was
2 B8 years on average. the females were first giving birth at the age of 6.9 years (MILLS ef al. 2003). The shortest birth interval be-
tween births of two calves of one female is 24 to 26 months and may take 27 to 30 (max. 39) months (SMITH and READ 1892),

It resuits from the captive-based data up lo the end of 2009 (FRESE 2009) involving 195 females and 592 calves that the age range
of the youngest females giving birth was 3 years and 10.5 months 1o 5 years, the oldest primiparas were 17-25 years old and the
oldes! females giving birth were 33 to 37 years old. while the maximum number of calves per female was 10 to 14 (Stdbk #213 - Ella,
a currently 39-year-old female that has been living in San Francisco, USA. since 1974),

Al Dvur Kralove Zoo, there were a tolal of 13 females thal ever gave birth where three of those 13 females first delivered when B 1o 6 5
years old, i.e. conceived when 4 to 5 years old (Sabi, Eimi DK 9, Elba DK 19); the age of 5 to 6 years was one of the first conception in
three females (Elsa, Elvira DK 1 and Jessi DK 5), The first conception between 7 and B occurred in three females {Jimmi, Sali DK 2
and Musso DK 20). Between 8 and 9, three females conceived (Jiddah DK 17, Jola DK 21 and Jane Lee DK 22). Jimmi and Sall gave
the birth later, because they had to wait until Isis, the only male at that time, reached maturity. Isis became a father for the first time
when 6 years and 6 months old, meaning he reached the sexual matunty at the tum of the year 4 and 5. For the other females that con-
ceived for the first time only between the year 7 and 9, this involved a late couphng with a male because of a longer process of familiari-
sation and socialisation as the animals were still young and also excessive caution and delaying the coupling due 1o the inexperience
of some keepers and curators, In Jane Lee, it could be also the influence of sexual immalurity and inexperience of male Mweru, which
was coupled with this female. mating her (with subsequent conception of the famale) when 7 years and 9 months old. Female Jiddah
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. . nmmfm‘ fully
turition)

Jarca 1. | 14 Dec 1992 Jaga DK 14 22 years App 20 years — Yes

* February 1970 K““:“'H_ 2. i 4 Dec 1995 Jorias DK 18 | 25 years App 23 years 3 years No
Sabi 1. 5 Jul 1978 Sali DK 2 | 6 years hop 5 years = Yes

* 1972 Kenya | | | |

_ EhiraDK1 1. 15May 1964 Eli DK 4 \Gyears. 75months | 5 years, 4.5 months | — | Yes
ERSETC R NN . 24 Aug 1890 Eimi DK 8 : 12 years, 11 months I1‘I years, & months iﬁy&am. 3.5 manths i‘l’es
| 3 8 Dec 1992 Etna DK 13 | 15 years, 2 r_nunthrs_ I 13 years, 3 months | 2 years, 3.5 manths I Yes

Sali DK 2 71. 26Aug1985SadoDK6  Byears,2months | Byears, 9 months - !‘ras

"5 JuSTB Dvur Krelove 5 4 0ct 1989 Sany DK 8 11 years. 3 months |10 years 3years fmonth | Yes
IB. I24F9b19925ara DK 12 13 years, 6 months 12 years, 3 months f:.l@m.#.ﬁmtm Yas
4 | 26 Oct 1994 Sauron DK 16 16 years, 4 months 15years, 1 month 2 years Bmonths  Yes
(5. 20 Aug 1997 Musso DK 20 19 years, 2 months 17 years, 11 months 2 years, 10 monthe  Yes
i 6 | 25.Jan 2000 Jane Les DK 23 21 years, 7 months n years. 4 months 2 years, 5 months | Yes
_JessiDKS5 1. | 234 1991JacobDK10  6years,65monts  Syears, 35months  — Yes
BDec19B4DWIKiAIOve| 5 | 5Noy 1904 Jiddah DK 17 | Gyears, 1months  Syears, Bmonths | 3years, Smonths | Yes
3. | 250c 1887 Jola DK 21 | 12years, 105 months 11 years, 7.5 months | 2 years, 11 months | Yes
4, I 21 Dac 2000 Jeramy DI 24 i 16 years, 0.5 month | 14 years, 8.5 months | 3 years, 2 months Yes
B | 2. Jan 2006 Jamia DK 29 i 21 years, 1 month | 19 years, 10 moniths | § years, 0.5 month | Yes
| 6 | 13 Dec 2000 Jasmina DK 35 | 25 years 23 years, Gmonths | 3 years, 11 months | Yes
 EmiDK9 1. 5Sep 196 EbaDK 19 !Ewm,ﬂ.ﬁmnnﬁ 4years, 95 months | — Yes

24 g 1990 DarKekove 24 g 2002 — DK 25 iumm | 10 years, § montrs iﬁyaars. 115 mons | No
. Jiddah DK 16 1. I 11 Sep 2004 Daborah DK 27 : 8 years, 10 manths B years, 7 months = Yes
15@199'1%%.2, ' 24 Nov 2007 Dzanty DK 33 i13:.'aars 10 years, 9 montns 3 years, 25 manths  Yes
EbaDK18 1.  2Nov2002EmaElsaDK26 | 6 years,2 months 4 years, 11 months | — Yes
"5Sep 1996 Dwrkrelove , 4 ca 2006 Elosha DK 30 10 years ?Byears.ﬂmmm Iyears, 10 months  Yes
3. & Dec 2009 Eva DK 34 13 years, 3 months 12 years 3 years, 3 manths Yes
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Female Birth  Birth date, calf Female age Female age at | Birth interval Raised
* Born + Died No. at birth mating {app 15 | (years, months) |success-
manths prior par- fully
turition)
Musso DK 20 1. 21 Dec 2005 Maisha DK 28 8 years, 3 months 7 vears - Yas
* 20 Aug 1997 Dvir Krdlowe:
Jola DK 21 1. 1 Feb 2007 Jabu DK 31 9 years, 3.5 months 8 years 05 month | — Yas
* 25 0d 1997 Dvur Kralove
bl 2. Concaived on 8 Jun 2000 DK 36 11 years, TS months | 3 years, 7 manths
Jane Lee DK 22 1. 22 Sep 2007 - DK 32 % years, & months 8 years. 5 months - No

* 24, Jan 18958 Dhvur Kralkove




Age at time of mating in male black rhinos at Dvur Kralove Zoo prior to 31 December 2009

Male No.of | Birth date, calf Male age at birth Male age at time of Raised
*Bomn calf of the calf mating (app 15 months | succes-
earlier) sfully
Ken 1.77 20t 1977 Eivira DK 1 77 7 years 6 years Yos
‘January 1970 Kenya 2, 5 Jul 1978 Sali DK 2 | B yers 7 years Yes
King 1. 77 2 Oct 1977 Elvira DK 1 77 I 7 years 6 yaars Yos
1970 Kenya 1. (or2.) | 18 Mar 1979 Jimm DK 3 I 9 years 8 years Yes
Isis EY l 15 May 1984 Eli DK 4 B years, 6 5months 5 years, 3.5 months Yos
3 Nov 1877 Cincinnati. =~ 2. | & Dec 1984 Jessi DK 5 7 years, 1 month 5 years, 10 months Yes
3. l 26 Alg 1986 Sado DK 6 8 years, 10 months T years, T manths Yos
4. | 21 May 1989 Jos DK 7 11 years, 7 months 10 years, 4 months Yeas
|5 1 0ct 19689 Sany DK 8 11 years, 11 months | 10 years, 8 months Yes
] 24 Aug 1990 Eimi DK 8 12years, 10 months | 11 years, 7 months | Yes
j T. 13 Jul 1991 Jasper DK 11 | 13 years, 8.5 months . 12 years, 5.5 months | Yes
8. 24 Jan 1998 Jane Lee DK 22 20 years, 3manths | 19 years Yes
g. - 21 Dec 2005 Maischa DX 28 | 28 years, 2Zmontns | 26 years, 11 months Yas
10. . 1 Feb 2007 Jabu DK 31 | 20 years, 3months | 28 years Yes
Jimm DK 3 1. 524Faﬂ19'92 Sara DK 12 :12mr&. M months 11 years, 8 manths Yes
* 18 Mar 1979 Dwur Kralove 2, | & Dec 1992 Etna DK 13 | 13years, 9months 12 years, 6 manths Ves
3 | 14 Dec 1992 Jaga DK 14 13 years, 8months 12 years, § months | Yes
4, |20 Aug 1987 Musso DK 20 18 years, 5 months 17 years, 2 months Yes
| 5. | 25 Jan 2000 Salome DK 23 20 years, 10 months | 16 years, 7 months Yes
-3 21 Dec 2000 Jeremy DK 24 |21 years, Omonths | 20 years, B months | Yes
7. - 21 Nov 2002 Ema Elsa DK 26 | 22 years, B manths | 21 years, 5 months Yes
B, 11 Sep 2004 Deborah OK 27 | 24 years, 6 months | 23 years, 3 months Yes
9, | 4 Sep 2006 Etosha D 30 . 26 years, 6 months | 25 years, 3 months Yes
10, | 24 Nov 2007 Dzanty DK 33 | 27 yoars, montns | 26 years, 5 months Yes
| :
Eli DK 4 1. 23 Jun 1881 Jacob DK 10 T years, 1 month § years, 11 months Yes
* 15 May 1884 Dvur Kralove | |
Cody . 26 Oct 1994 Sauren DK 16 9years, 5months & years, 2 months | Yes
" 20 May 1975 Sydney 2, 4 Dec 1995 Jonas DK 18 10 years, 7 monihs | 9 years, 4 months No
3 5 Sep 1096 Elba DK 19 1 years, 35 months | 10 years, 0.5 month | Yes
|
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Male No.of | Birth date, calf Male age at birth Male age at time of Raised
*“Born calf of the calf mating (app 15 months | succes-
Mabu 1 | 11 Apr 1894 - Early abortion 15 years, 25 menths | 13 years, 11.5 months No
" 23 Jan 1979 Magdeburg | 2. 15 Nov 1994 Jiddah DK 17 15 years, 10 months | 14 years, 7 months Yes
25 Ot 1997 Jolka DK 21 18 years, 3 months 17 years, 6 months Yes
Sauron DK 15 1. 24 Aug 2002 — DK 25 7years, 10 months 6 years, 7 months Mo
* 26 Oct 1994 Dvur Kralove 2, 2 Jan 2006 Jamie DK 29 11 years, 35months 10 years, 0.5 month | Yes
| I | I
Mweru 1 | 22 Sep 2007 — DK 32 11 years & years, B months | Mo
* 12 Sep 1996 Port Lympne 3, 7 Sep 2010 DK 36 14 years 12 years. @ months |7
E | f I f
Baringo Il 1. | B Dec 2008 Eva DK 34 17 years 15 years, 8 months Yes
* 3 Dec 1992 Port Lympne | 2 13 Dec 2009 Jasmina DK 35 17 years 16 years, 9 months Yes

A lemale black riino with a calf and older daughfer, Lewa, Kenya [di}
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Weaning

In the wild, the calf is weaned depending on when the female gives the next birth, nursed usually more than a year, while solid food
is taken already during the first weeks of life and independence is reached in the age of 2.5-3.5 years (ASSENBERG ef al. 2008). If
the female gives birth, then if the previous calf is a male, it is driven off, while if the previous calf is a female, it usually remains with
the mother.

Weaning used to be carried out at Dvur Kralove Zoo within the range of 11 1o 25 months, only female Elvira was weaned in a half of
year because of her mother's death. If a call was moved to a different house immediately upon weaning and grouped with other
calves, including those of white rhinoceroses, they managed the weaning process very well and in a few days, they already stopped
looking for its mother. If, however, a gradual weaning process with the calf living next to its mother posed stress to both the mother
and the calf that called the mother for many weeks, which in turn led to the re-union with the mother. From the perspective of future
prosperity and breeding potential of the calf, any earlier weaning had no negative influence. Rather, it created an even stronger
bond between keepers and the rhino. It was not by chance that females Elvira DK 1 (weaned at 6 months) and Sali DK 2 (weaned at
15 months) could be milked during their lactation periods. Only in one case (female Jiddah DK 17 in 2008) the weaning process was
implemented gradually over a part of the day when the young was left inside the house and the mother was coupled with the male in
the enclosure, where mating occurred. Weaning in the age of 12-15 months and joining the young into nurseries, immediately after
separation from the mother, worked best, where age differences of several months between the calves played no negative role. De-
lailed information about the weaning of calves is summarised in the table below. Females were weaned between 6-28 months of
age, 15.8 months on average. Males were weaned between 10-29 months of age, with average age of 18.2 months.

Weaning of young black rhinos at Dvur Kralova Zoo prior to 31 December 2009

[No. Sex Name  Birthdate Dam Sire | Weaning method (Age: M-months, Y-years) Comment

1 F Elvira 20ct 1977  Elsa Ken/King | 7 Ape 1978 - M - Following death of female, alone prior to 21 Jun | Excellent mather, calm
78 - Started going cutdoors with Jarca

2| F sall  5ditem ‘sm Ken | 12 Oct 178 - Y+3M - lmmediately grouped with Ehdra (2Y) and | Excellent mather, caim

Isis (1¥+11M)

3 M Jimm . 18 Mar 1979 | Jimmi King 13 Apr 1981 - 2Y+1M - Immediately moved 1o ancther house, Breeding male, calm
where immediately grouped with Sali (2'Y+8.5M), Isis (2Y+5M) and

Elwira (2.5Y)
a M EN 15May 1084 |Enira | lsis | 18/Aug 1986 - 2Y43M - Stayed alone Breeding male
F Jessi 8 Dec 1984 Jimmi |55 9 Sep 1986 - 1Y+9M - Alone and nervous, will nol want 1o go out | Excellent mother, nervous
6 | M|Sado  26Mug1o8n S |ls | 22Nov1967-1¥s3M-Inmedistely moved o snoherbouse |
7| M| Jos 21 May 1989 | Jimmi | lsis 19 Apr 1980 - 11M - Mother moved to a different place, 26 Jun
g‘f**lll.'l U&mupﬂd with Najin (nearly 1Y) and 1 Aug grouped with
any (1
8 | F | Sany 10ct 1688 | Sah Isis 1 Aug 1990 - 10M - Immediately grouped wilh Jos (1Y+2M) and
| | ajin (11M) {
9 | F | Eimi 24 Aug 1980 | Elvira Isis 31 Jul 1991 - 11M - Mother moved to a different place immediately  Excellent mother, calm

10| M | Jacob  Z3Jun 1991 |Jessi BN |31l 1992 1¥1M - inmeciately united wih Jasper (10.5M
11 M Jasper  13Sep1901 | Jimmi |lsis 31 Jul 1992 - 10.5M - Immediately unted with Jacob (M)
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No. Sex Name  Birthdate Dam | Sire  Weaning method (Age: M-months, Y-years) Comment
12 F | Sara | 24 Feb 1902 | Sall Jimm 5 Apr 1993 - 1Y+1,5M - Immediately moved to a different place,
- where joined Jacob (1Y+8M) and Jaspar {1Y+6.5M) _

13 F Etna BD0ec1982 |Emra | Jimm 10 Mar 15994 - 1Y43M - Immediately united with Jaga {1 +3M) Excellant mother, calm
14 F  Jaga |14 Dec 1992 | Jarca | Jimm 10 Mar 1994 - 1¥+3M - Immediately united with Etna (1Y+3M) | Excellent mother, calm;
g | problems with males
16 M Sawron | 26 O0ct 1994 | Sali Cody | 27 Oct 1885 - 1Y - 7 Nov United with Jaga Breeding, aggressive at

| Yaung age

17 F Jiddah | 15Nov1994 |Jessi | Mabu | 14 May 1996 - 1.5Y - Mwadtnadﬂ'iumlm on 15 May united | Excellent mother, calm

_ mms*:mummmaama .
19 F Elba [ 5Aug 1996 | Eim Cody | 130 Jul 1997 - 1Y - Moved fo a differant part of the house Excellant mother, calm
2u| F  Musso |20 Aug 1987 | Sal ' Jimm fﬁ?ﬂﬁltm 1998 - 11.5M - Immediately united with Elba (2Y) - notat | Excellent mother, calm

=i .
21| F | Jola | 25 0ct 1997 | Jessi Mabu 17 Mar 1998 - 1Y+5M - Immediately united with Jane Lee Excellent mother, more ner-

' _ | (1¥+2M) VLS

22 | F | Jane Lee |24 Jan 1998 | Jimmi | lsis A7 Mar 1999 - 1Y+2M - Immediately united with Jola (1Y +5M) Nervals
23| F |Salome  25Jan2000  Sal Jimm 31 May 2001 - 1Y+4M - Moved within the same house Breeding female
24| M |Joremy |21Dec2000 Jessi  Jmm 18 May 2003 - 2Y43M - Moved witin the same house
26 F Ema-Elsa 2Nov2002  Eiba Jimm 6 Apr 2005 - 2Y+5M - Moved within the same house Breeding femala
27 | F | Deborah 511Sapzum (Jiddah  Jimm 26 Jul 2006 - 1Y+10.5M - Moved within the same house Calm
28 F | Maisha 21Dec2005 Musso  Isis 14 Jul 2007 - 1Y+TM - Mother died, united with Jamie on 20 July  Calm
29 | M | Jamie 2Jan2006  Jessi | Sauron | 20 Jul 2007 - 1Y+6.5M - Immadiately moved to a different place. | Calm

llstl _ united with Maisha
30 F Etosha 45ep 2006  Eha Jimm 8 Jul 2008 - 1Y+10M - Immediately united with Davu - not at night | Calm
31 M Jabu 1 Feb 2007 | Jola Isis | 1 Nov 2008 - 1Y49M - Inside the house, getting calm when moved | Calm

{ next door to the rgﬂlm {Jamie, Maisha and Deborah), 12 Dec
| | ]l:dnad Deborah Eﬁ‘l

33 M Dzanty 24 Nov 2007 | Jiddah | Jimm | 16 Oct 2009 - 1Y+41M - Separated step by step during the day for | Nervous when being sepa

| 30 minutes up to several hours from & May (Mother coupled with | rated from the mather
| the male from 18 May)
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Weight in black rhinoceroses

Ower the years, a number of weight data have been acquired. Initially, this occurred at random, usually in connection with the trans-
port or deaths of animals; after 1980, the data were obtained specifically, particularly in relation to artificial rearing (VONDRA, et al.
1994), after-birth inspection of calves and following installation of a weighing instrument inside a new rhino house in 1993, which
could be used to take weight in adult animals (HOLECKOVA, 1995), In 2008, scales were installed in both of the rhino houses and
weighing became an important instrument for monitoring the condition of the animals. A total of 280 weight data were obtained,
including 124 data for males and 156 for females.

Weight of adult animals

In total, over 160 weight-related data were obtained in adult individuals (8 males and 13 females), implicating that the weight of adult
males varied from 948 to 1,350 kg, and the mean individual weight ranged from 248 to 1240 ka, Similarly, the weight of adult females var-
ied from 560 to 1282 kg, while the mean weight of individual animals ranged from 560 to 1,280 kg, where the lowest weight values were
recorded in animals close to or at the time of death; therefore, they were individuals in a poor physical condition. Further details are
summed up in the following tables, showing the average weight of about 1,100 kg in males and 950 kg in females. The collected data can
be compared with that from other animal parks (ARKS), where a 5-year-old male Limpopo (Stdbk # 889) weighed 930 kg (Port Lympne),
male Quinto (Stdbk # 430) weighed 1,093 1o 1,133 kg (Chester), male Pete (Stdbk # 376) 1,100 kg as 12 years old (Washington), female
Laikipia (Stdbk # 891), five-year-old, weighed 908 kg (Port Lympne), female Emma (Stdbk # 451) 1000-1065 kg in its year 10
{(Whipsnade), 31-year-old female Mtoto (Stdbk # 150) 762 kg (Zurich), 27-year-old female Nzima (Stdbk # 240) 1,160 kg (Berlin) and fe-
male Miadi (Stdbk # 396) even 1,200 kg when 11 years old (Washington). These data correspond to those obtained at Dvur Kralove Zoo.

Individual differences in size, thus weight, are significant, particularly in females; therefore, monitoring the weight of individual ani-
mals is important. If individual weights incl. changes are not known, this may cause a deficit of nutrition values within the adminis-
tered diet. This was demonstrated in 1998 in Isis, who had a deficit of nitrogen in the ration. and because of the long duration of this,
there was deterioration in male’s condition and health problems. Al the time of his greatest difficulties, unfortunately, the male was
not weighed. After reviewing the diet and changes in feeding, both his health and condition returned to normal (see charl on page
124). It is possible that a similar deficit in the ration could result in weakening of the individual and the subsequent attacks by the
infection and moertality (Elvira, Sali, Cody, Mabu, Sauron and Musso).

Weights of adult male black rhinos at Dvur Kralove Zoo prior to 31 December 2009

Male Stdbk#  Weight (kg; =~ Average (kg) No of measure- Comments

Cody 260 1.060-1,140 1,088 4 Age 11-14 years

Isis 268 | 11801350 | 1,240 | 15 | Age 17-32 years

Mabu 277 944 948 [ 1 Poor condition

JmmDK3 | 283 1,000-1,068 1,028 4 | Age 26-29 years

Eli DK 4 - 386 1,100-1,200 1,150 2 | Age 6.5-8.5 years
Baringo I 483 | 1.071-1,194 1,457 14 Age 13-17 years, 3 figures from Port Lympne
Sauron DK 16 541 1.000 1,000 [ 1 Weight at the time of death
Mweru 650 | 1,114-1,.240 1,200 19 Age 5-13 years

Total Aanimals ~ 948-1,350 1,009.5 B0

Control (ARKS) 3 animals =~ 930-1,133 | 1.048 4 Chester, Washington
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Weights of adult female black rhinos at Dvur Kralove Zoo prior to 31 December 2009

Female Stdbk#  Weight (kg; min-max) Average (kg) No. of measurements Comments

Jimmi _ 175 9156 915 1 Age 38 years

Elvira DK 1 244 668 | @68 1 Weight at the time of death

Sali DK 2 2682 560 . 560 1 Weight at the time of death

Jessi DK 5 ara 940-1,150 . 1.063 B Age 11-25 years

Eimi DK 9 431 1,040 1.040 1 Weight at the time of death

Jaga DK 14 456 830 | =m0 | 1 e 5 years and 7 months

! ‘ _ Lympne

Jiddah DK 17 540 _ 923-980 g952.5 &0 Poor condition

Elba DK 19 619 1,019-1,096 | 1,0575 | 1 | Age 12-13 years

Musso DK 20 678 580 980 1 | Age 3 years and 8 months

JolaDK21 | 685 | 903-056 | ems | 16 | Age 11-12 years

Jane Lee DK 22 _ 689 1,251-1,292 1,280 T Age 11-12 years

Deborah DK 27 024 | 990-992 | eo13 | 3 Age 4 years and 4-6

! 5 | months

Maisha DK 28 965 1,009 1,009 1 Age 3 years and 11
months

Total | 13 animals 560-1292 | 9818 | 100 i

Control (ARKS) | & animals 762-1,200 1.0125 6 Port Lympne, Whipsnade,
Zurich, Berlin, Washinglon

Changes in weight in male Isis, 1995 through 2009
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Body development

Fram the weight data abtained, weight gain during growth can be manitored, which was often more than 1 kg per day. In addition,
we managed to get several birth weights that ranged from 23 to 48 kg in 7 individuals of both sexes; the average birth weight was
32.4 kilograms. Information on growth was obtained from 10 males and 15 females. Weight gain of growing calves is summarised in
the following tables. Females usually attained adult weight between 4 and 5 years of age, while males reached the same between &
to 6 years of age, which at the same time correspands to reaching the sexual maturity.

Growth of calves

The male table includes 101 weighing data, of which 65 were found in weighing of eight adult males. Birth weight is based on 4 data
from calves aged 1 to 3 days (Jos DK 7, Sauron DK 16, Jonas DK 18 and Davu), of which 1 figure was taken from Krefeld Zoo's data
(Davu) and one case was a very weak calf, which the zoo ultimately failed to breed (Jonas DK 18), These data show the average
birth weight of 32.75 kilograms. The data on growth of males are based mainly on figures oblained from 4 animals (Jabu DK 31,
Jamie DK 28, Dzanty DK 33 and Davu); at the same time, they also include the individual weight figures from additional six males
(Sado DK 6, Jos DK 7, Jacob DK 10, Jasper DK 11 and Sauron DK 16). Since the size is animal-specific, with males showing signifi-
cant differences in adulthood, this fact is reflected in the submitted data as well, with Jamie DK 29 being the largest and Jos DK
7 the smallest of the young males, and Davu was the smallest out of those between 2 and 3 years of age.

Growth of male black rhinos at Dvur Kralove Zoo prior to 31/12/2009

Age Weight span Mean weight Comments

Day 1ta3 | 23-48 ko 32.75 kg n = 4; 1 figure from Krefeld Zoo (Davu)
1 year 350-481 kg | 415.5 kg n = 2; 1 figure from Krefeld Zoo (Davu)
1 year and 2 months | 561 kg 561 kg

1 year and 5.5 months 668 kg . 668 kg

1 year and § months | 535 kg 535 kg

1 year and 6.5 months 680 ky 680 kg

1 year and 8 months 728 ;:g 728 kg

1 year and 10 months 680-775 kg 7325 kg n=2

1 year and 10.5 months 786 kg 786 kg

1 year and 11 months 800 kg 800 kg |

2 years 752-819 kg | 785.5 kg n=2

2 years and 1 month 720 kg 720 ky |

2 years and 1.5 months 784 kg 784 kg

2 years and 2 months i?ﬂﬂkg ?Eskﬁ |

2 years and 3.5 months 826 kg 826 kg

2 years and 8.5 months 787 kg 787 kg |

2 years and 11 months ' 890-1,066 kg 978 kg ln=2

3 years : B64-1,122 kg 993 kg | n=2
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Age _Weight span Mean weight Commants
3 years and 1.5 months 800 kg 800 kg

3 years and 2 months 909 kg 908 kg

3 years and 2.5 months 1,146 kg 1,146 kg

3 years and 3 months 1,155 kg | 1.185kg

3 years and 4 months 927 kg 927 kg

3 years and 5.5 months :Qﬂﬁkg iﬂﬁskg

3 years and 7 months . 973 kg . 873 kg

3 years and 8 months | 872 kg 872 kg

3 years and 9 months | 994 kg 894 kg

3 years and 10 months 1.017 kg 1,017 kg

Adult 948-1,350 kg 1,099.5 kg ~ 8 males; n =65

The table for growth in females includes 144 weight figures, from which 100 were found in the weighing thiteen adult females
(Jimmi, Elvira DK 1, Sali DK 2, Jess DK 5, Eimi DK 9, Jaga DK 14, Elba DK 19, Jiddah DK 17, Musso DK 20, Jola DK. 21, Jane Les
DK 22, Deborah DK 27, Maisha DK 28, DK 15, Jiddah DK 17 and DK 25). The observed birth weight is based on data from 4 calves
aged 1 lo 4 days (Jaga DK 14, DK 15, Jiddah DK 17 and DK 25), while in two cases, the calf was a stillborn (DK 15 and 25), and an-
other involved a weak and semi-hand-reared calf (Jaga DK 14). These data implicate the average birth weight of 30 kilograms.
Growth figures in females are primarily based on data from 5 animals (Jaga DK 14, Jiddah DK 17. Deborah DK 27, Maisha DK 28
and Etosha DK 30). The highest weight - more than 1,000 kg - was reached by female Maisha when still less than 4 years old. The
presented data therefore reflect variation in individual size due to the relatively small number of figures. The weight of adult females
is influenced by the fact that the lowest weight figures were observed in older females at the time of death; as to healthy young fe-
males, Jaga DK 14 was the lightest animal with the weight of B30 kg as found at Port Lympne Zoo at the age of 5 years and 7

months.

Growth of female black rhinos at Dvur Kralove Zoo prior to 31 December 2009

Age Weight span  Mean weight Comments
Day1tod | 24-37 kg 30 kg n=4
Month 1 47 kg 47 kg |

Month 2 68.5 kg 68.5 kg .

Month 3 | 91kg 91kg |

Month 4 117 kg 117 kg

Month & | 147 kg | 1a7kg

Month 5.5 184 kg 184 kg

Month 6 | 180-220 kg | 200 kg =2
Month 7 | 214 kg | 214 kg

1268




~d

Month 8 | 249 kg 249 kg |
Menth 9 280.5 ky | 2B0.5 kg

Month 9.5 | 208 kg | 298 kg |

1 year and 1.5 months | 510 kg . 510 kg

1 year and 5 months | 592kg  592kg |

1 year and & months | 510 kg 510 kg ,

2 years and 2 months | 785 kg 765 kg |

2 years and 4 months | 720 kg 720 kg .

2 years and 5 months 843 kg 843 kg |

2 years and 7.5 months BES kg 865 kg

2 years and 8 months 889 kg 889 kg

2 sraars and 10 months 895 kg 895 kg
2 years and 11 months j?ES—EEd,Hg | 863 kg n=3
3 years 897 kg B9T kg

3 years and 1 month 925-981 kg |Bﬁﬂkg n=2
3 years and 2 months 931 kg [ 931 kg

3 years and 3 months | 966-1,022 kg | 997.7kg n=3
3 years and 7.5 months 1.042 kg | 1,042 kg

3 years and 8.5 months ' 930-1,086 kg 9925 kg n=2
3 years and 10 months 1,064 kg 1,064 kg

3.yaars and 11 manths 1.099 kg | 1,099 kg

4 years and 2.5 months 975kg 975 kg |

4 years and 4 months 750-992 kg 871 kg n=2
4 years and 5 months 990 kg 990 kg R |
Adult 560-1,292 kg 9515kg 13 fomaes; n = 100

The following table (VONDRA ef al, 1994, HOLECKOWVA, 1995) as well as the graph show the growth of female Jaga DK 14, which
was bottle-fed, thus regularly weighed up to near 10 months of age. The female above was measured at the age of 15.5 menths to-
gether with Etna DK 13 of the same age. The table documents that these female did not differ in size, although one of them was
reared solely by mother (Etna), while the other was largely bottle-fed (see hand-rearing chapter on page 132). The female growth
chart has been compiled from data of six animals - Jaga DK 14, Jiddah DK 17, Musso DK 20, Deborah DK 27, Maisha DK 28 and
Etosha DK 30. The last chart regarding growth summarises the weight data of female Jiddah DK 17, in which the following addi-
tional data has been obtained: birth weight (37 kg), weight at the age of 0.5 and 1.5 year and also extensive information at the age of
14-15 years. The chart records the variation in weight in adulthood.
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Growth of the black rhino female Jaga DK 14 at Dvur Kralove Zoo

Age - Weight (kg) Age Weight (kg) Age Weight (kg)
Day 4 26.2 5 manths 117 8 months 214

Day 33 a7 Day 132 REY Day 225 224

2 months 68.5 6 months 147 9 months 249

Day 70 75.8 Day 163 162.5 Day 255 | 261

4 months 91 7 months 180 Day 275 280.5

Day 101 1005 Day 192 192 Day 291 208

Growth of the black rhino female Jaga

800
800 —l N Weight (kg)
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600 |
500 |
400 ¢
300 ¢
200

4 5 6 7 B 9 10 11 12 13 14 15 16 117 151920.535455555?585&
Age (months)

Comparison of sizes of young black rhino females at the age of 15.5 months

Body size Jaga Etna

Wither height 114 cm 112 em
|

Body length excl. tail | 281 cm 284 cm

Chest perimeter 202 cm 215 em
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Growth of black rhino females (n = 5) at Dvur Kralove Zoo prior to 31 December 2009
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Weight gain

Regular weighing of young rhinos successfully produced a number of data concerning weight increments during growth as con-
tained in the tables on next page, which implies that the daily gains in both males and females are about 1 kg per day up to the age
of 1 to 2 years: then the growth is getting slower with increments of about three quarters of a kilo per day and in the fourth year this
declines to about half a kg per day. Growth is terminated between 4 and 5 years of age.
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Weight gain in growing males at Dvur Kralove Zoo prior to 31 December 2009

Date Age Weight Weight gain Daily weight gain
Jos - M *21 May 1989 Dvur Kralove

12 May 1989 Day 1 28 kg

18 Nov 1990 . 1 year and 6 months 535 kg + 507 kg in 556 days + 0.91 kg/day
Davu - M *19 February 2006 Krefeld

20 Feb 2006 Day 2 32 kg

19 Feb 2007 1 year 350 kg + 318 kg in 365 days 0.87 kg/day
5 Nowv 2008 2 years and 8.5 months | 787 kg + 437 kg in 625 days 0.70 kg/day
10 Jun 2009 3 years and 4 months 927 kg + 140 kg in 190 days 0.73 kgiday
2 Dec 2009 3 years and 10 months | 1,017 kg + 80 kg in 175 days 0.51 kglday
Jamie - M * 2 January 2006 Dvur Kralove

Birth weight Estimation | 45kg

27 Nov 2008 2 years and 11 months | 1,066 kg 1;1;.521 kg in 1,054 0.96 kg'day
3 Apr 2009 3 years and 3 months 1.155 kg | + 8% kg in 127 days 0.70 kg'day
Jasper - M* 13 September 1991 Dvur Kralove

Birth weight Estimation | 35 kg

& Oct 1893 . 2 years and 1 manth I 720 kg + 685 kg In 753 days 0.91 kg/day
Jacob - M *23 June 1991 Dvur Kralove

Birth weight . Estimation 35 kg

23 May 1984 | 2 years and 11 months . BA0 kg + 855 kg in 1064 days 0.80 kg/day
Jabu - M * 1 February 2007 Dvur Kralove

Birth waight 40 kg (estimated)

30 Nov 2008 . 1 year and 10 months 680 kg + 650 kg In 667 days 0.97 kgfday
19 May 2009 2 years and 3.5 months 826 kg . + 136 kg in 170 days 0.8 kg'day
Dzanty - M * 24 November 2007 Dvur Kralove

Birth weight Estimation 40 kg

4 Dac 2008 1 year 481 kg + 441 kg in 375 days . 1,18 kg/day
8 May 2009 1 year and 5.5 months 668 kg + 187 kg in 155 days . 1.21 kg/day
24 Nov 2009 2 years 819 kg + 151 kg in 200 days 0.76 kg/day
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Weight gain in growing females at Dvur Kralove Zoo prior to 31 December 2009
|

Dato Age Weight  Woight gain Daily weight gain
.ﬁi*F *14 December 1992 Dvur Kralove
18 Dec 1992 Day 4 26.2 kg
14 Mar 1893 _ 3 months 91 kg + 65 kg in 85 days 0.76 kg/day
15 Jun 1883 6 months | 180 kg + 89 kg in 93 days 0.96 kg/day
1 0ct 1993 9.5 months 298 kg + 118 kg in 108 days 1.09 kg/day
1 Oct 1003 Day 291 from birth 298 kg + 272 kg in 287 days 0.95 kg/day as of day four of age
21 Apr 1997 4 years and 4 months 750 kg +452kgin 1297 days | 0.35 kgiday
26 Jul 1998 Syearsand 7 months | B30 kg + 80 kg in 461 days 0.17 kg/day
Sara - F * 24 February 1992 Dvur Kralove
Birth weight E stimation 30 kg
5 Apr 1993 1 year and 1.5 months 510 kg + 480 kg in 405 days 1.18 kg'day
14 Jun 1984 2 years and 4 months T20 kg + 210 kg in 435 days 0.48 kgfday
Jiddah - F * 15 November 1994 Dvur Kralove
15 Nov 1954 Day 1 | 37 kg
30Apr1995 | 5.5months 184 kg +147kgin 166 days 0,89 kg/day
14 May 1996 1 year and 6 months 510 kg + 326 kg in 379 days 0.86 kg/day
Deborah * 11 September 2004 Dvur Kralove
Birth weight Estimation 35kg
29 May 2008 d years and 8.5 months | 930 kg + 895 kg in 1,355 days 0.66 kg/day
10 Apr 2009 4 years and 6 months | 992 ky + 62 kg in 316 days 0.20 kg/day
Maisha - F * 21 December 2005 Dvur Kralove
Birth weight Estimation 35 kg
2B Jun 2006 6 months and 1 week 220 kg + 185 kg in 189 days 0.98 kg/day
12 May 2007 1 year and 5 months 592 kg + 372 kg in 318 days 1.17 kg/day
28 Nov 2008 2 years and 11 months | 954 kg + 362 kg in 565 days - 0.64 kg/day
21 Nov 2009 3 years and 11 months 1,080 ky + 145 kg In 358 days 0.40 kg/day
Etosha - F * 4 September 2006 Dvur Kralove
Birth weight Estimation I5kg
6 Nov 2008 ' 2 years and 2 months 765 kg + 760 kg in 792 days 0.96 kg/day
10 Jun 2008 2 years and 9 months 8849 kg + 124 kg in 217 days 0.57 kg/day
5 Dec 2009 3 years and 3 months 966 ky | + T7 kg In 178 days 0.43 kg'day
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HAND REARING

Astificial rearing was successiully carried oul only once in the black rhino, in the years 1892-1893 (VAHALA et af. 1995, VONDRA ef
al. 1994). This involved female Jaga whose birth weight was only about 26 kg; this calf was the first young of the already 22-year-old
female Jarca, The reason for the hand rearing was the facl thal the call was so waak that it could not stand while his mother pro-
duced iitthe milk.

Because rearing problems had been expected, milk was collected from lactating females, in particular Sall and later on Elvira, and
then frozen. The females were milked during the rearing period by keepers, who this way managed to gain and maintain in the
frozen state about 3.5 Wtres of rhino milk. In cooperation with Hrebcin Slatinany (stud farm) where they keep the Kladruby white
horse, about 8 | of frozen equine colostrum and milk had been prepared for the rearing,

After the birth. which look place smoothly, the keepers tried to help the calf to drink, Because these efforts were unsuccessiul, the
litle Jaga was fed using a syringe 6 hours after birth with 20 ml of colostrum, which the keepers had obtained from Jaga's mother
Jarca. This helped Jaga obtain the necessary immunity from her mother. However, as the calf was still unable to gel up, it was fed
from the bottle for calves for the first time three hours later (VONDRA et al. 1994). Jaga was drinking without problems and as
mather Jarca was very qulet, the calf was hand-reared, separated from the mother only for drinking. Jarca was licking the calf, and
at the same lime, keepers were Irying to pul Jaga lo her mother's udder throughout the first week of rhino’s life, but milk was pro-
duced only from the left teat (VONDRA &f al 1994), Since another female - Elvira - gave birth at the same house only 6 days belore
Jarca and had enough milk, this female was milked by the keepers daily and small Jaga could be fed in part by rhino matemal milk
up to day 50 of her age. Al the same time, the keapers were trying to retain the lactation in Jarca and this female was milked penodi-
cally as wall, During the rearing time, at least 25 | of milk from Jaga's mother Jarca and 70 litres of Elvira's milk could be obtained
this way and administered to Jaga. Because the stock of the frozen milk was not any large, Jaga was given additional feeding con-
sisting of the milk replacement based on the dried cow milk. The exact composition of the milk is shown in the following table.

Composition of milk for artificial rearing of the black rhinoceros at Dvur Kralove Zoo

Laktina 50

Glukopur (409

Germ oil 4mi

Boiled water for bringing volume | To make up 1 fitre
Calcium chiorslum - once per day as ol the day 5 1 coffes spoon
Combinal AD2 - once per day as of the day 5 ml

Combinal E - threa times per weak ag of the day 5 0.2mi

Because Jaga lived with her mother who produced the milk, she began to suck from the mother as well (VONDRA et al. 1994), first
at the age of 20 days (3 Jan 1993), lollowed by daily drinking, which however prabably made no more than 1-2 litres per day. From
the month 4, Jaga was drinking only briefly; within the month 6, Jarca stopped lactating definitely, which was confirmed by the keep-
ers on 23 May (VONDRA et al. 1894),

Hand rearing was carried out without any problems except for one brief diarrhoeic disease (26-27 February 1993), which was suc-
cessfully handled using antibiotics (Chlamoxyl, Duon, Penicilin) and Carbosorb tablels. The physical developmeni and use of pro-
phylactic and medical preparations (VONDRA et al. 1994) 1s summansed in the following table. Jaga went oul into the enclosure
with her mother for the first time at the age of 3 months (VONDRA et al. 1984).
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Trutmom, prophylaxis and physlr..‘.ai development of the black rhino Jaga at Dvur Kralove Zoo

and a — Comments
1 mmmmmwumm MNatural action &gﬂinltMunknn_w_n
2 ] 1uurhltm Hhﬂﬂflﬁh mm 40 hrs after birth :meﬂhm
_3 Axetocal, Erevit, Sahvlct ]wnnihnﬂﬂhsarum Prevention |
7 | Tetanus serum ' Provention
14 Juvenile Mﬂnwun already regular dafncaﬂnn (once per day) mm?‘;.ggnw: ﬁ;ﬁ; :lf'lh él_:* 3::2 plle
1418 ‘mm_ ‘Durhnu_w
18 | Tetanus serum Prevention
31 | Axetocal, Erevit  Provention
42 Juvenile arthritis vaccing Pravention
a8 | First ovidence of grain feed intake (femnants afler her mother) 31 Jan 1993 )
56 " Juvenile arthriis vaccine Prevention
60 | Began lake hay as a supplemental feed - | 12 Feb 1903
G5 | Began take carmots {unalmud} 1? Feb 1993
7578 ' Chiamoxyl, Duon, Penicilin ' Diarrhoea treatment - 5 days
86 Telanus vaccine Pravention
9  Outdoors with the mother for the first time | 18 Mar 1963 at14"C ol
107 Tatanus vaccing Prevenlion B
129 Leptospirosis vaceine  Prevention =~
150 Leplospirosis vaccine Prevention
453  Weaned and separated from the mother. united with Etna 10 Mar 1904

Undoubtedly, such feeding was the foundation for successful artificial rearing. What's more, Jaga lived with her mother all the time,
separated only for feeding. The very posilive relationship between the keepers and Jarca played a vital role. In ils 45 days of age,
Jaga would drink 12 litres of milk per day, increasing her weight with 1 kg per day, The following preparations were added to the
milk: Calcimag and Glyphostan from the day 58 over the period of 2 months and Vubimag and Farmaferr from the day 97 up to
weaning in the manth 15.

Jaga was fully weaned in the month 15 of her age - on day 453 (10 March 1894), fed with 3.5 litres of milk for the last time, and sepa-
rated from the mothaer. Al the same time, she was uniled with the daughter of Elvira, which was female Etna, only 6 days old. The
original intention to continue on Jaga's bottle-feeding was cancelled because Etna also wanted her bottle of milk (VONDRA ef &/,
1894). Al the time of weaning, both famales were aboul the same size, which is suggested by their physical dimensions oblained on
1 April 1994 (more details are avallable in the table - VONDRA et al. 1994).
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Jaga was weighed from day 4 up to 291, when her weight was already
208 kg The following charl shows the growih of Jaga and is supple-
mented by the data obtained in her adulthood at Port Lympne Zoo.
England (ARKS).

Al the end of her second month, Jaga kepl growing 750 g per day, in
manth 3 to 5 it was 0.9 kilograms per day, and later until the end of
weighing (after 9 months of age) it was nearly 1 kg per day (VONDRA
el al. 1994)

As part of prevenlion, Jaga was admimistered with the following: juve-
nile arthritis serum (day 3 and 14), tetanus serum (day 7 and 16), juve-
nile arthnlis vaccine (day 42 and 56), tetanus vaccine (day 86 and 107)
and leplospirosis vaccine (day 129 and 150),

The second Jarca's young - male Jonas - was born very weak. Jonas
waighed only 23 kg and unfortunately was even unable to stand, unlike
Jaga. Despite all efforts we failed fo keep him alive and the male died
when B days old, weighing 25 kg

Zoanek Vondra bofiie-feeding Jaga DK 14 (za)

The composition of maternal milk in the black rhinoceros (VAHALA 1995, GOLTENBOTH et al. 1995):

Details not Jarca, lactation | Elvira, lactation = Lactation Lactation day

specified day 57 day 65 month 19 30-330 milk in DK
Dry matter 8.3% 10.18% B.1% B8.8% 8.73%
Fat 3.2% 1.3% 2% 0.2% 0.3%
Lactose 4 T% 8 29% 6.83% 6,06% I 6 .6% 8.43%
Protein 33% | 0.986% | 1.023% | 1.54% 1.4% 1.452%
Ashes 0.451% 0.493% 0.34% 0.3% 0.825%
Ca | 0.53% 0.49% 0.06% | 0.36%
pH 63 6.0 ' 6.4

Diet composition of the black rhino Jaga until 60 days old

Milk/Day 1. |2 3 |a s |10 (15 20 25 (30 35 40 45 0. 55 6o
Rhino milk Elvira 730 1680 &10 1350 70 (330 1800 T80 1,10 ‘ 1640 @850 1600 1710 1400

Rhinomilk Jarca 20 M5 (80 50 80 105 S0 (200 (610 580 600 100 200 380 |7

Rhino mitk Sall 460 % ' ' ' |

Horse coloatrum |[530 | 1880 (2000 |14 (e |- |- | 2 w = | . . : :

Replacement milk 120 [1505 175 (5700 (5510 7020 7280 BOAD TES0 003 10450 11210 11700 13800

Total (ml) (1730|3806 [4UD (5250 5205 1020 7AS0 G000 000 | 10300 A900 11730 12050 12960 13770 | 13,800
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Information on bottle-feeding of the black rhine Jaga (VAHALA et al. 1995, VONDRA et al. 1994)

Day 1 | B0-90 min 2.5 hrs - before the dawn  As required by Jaga | Since 8 am 8 | 1.731
Day 2-9 1.5 hrs 4 hrs (12 pm - 4 am) 270-370 mi 1 388975
Day 10 | 2 hrs 4 hrs {12 pm - 4 am) 1,400 mi 9 [ 10-11 1
Day30to 60 | 2.5hrs 6hrs (12pm-Gam) | 1,400-2,000 mi 7 1014 |
Month2to 6 | 3.5hrs 8 hrs (10 pm - 6 am) 3,000 mi | & j.‘IIEI
Month 6t0 10 | 3.5 hrs . ' 3,000-3,500 mi 4 12-14
Manth 11 8 am, 2 pm, ¥ pm . 3 101
Month 13 to 14 | 9 am, 3 pm 3,500 mi 2 7l
Month 15 12am 3,500 mi 1 351

Feeding and growth of bottle-fed black rhinos Jaga and Jonas
® Jaga feeding (I} ® Jaga weight (kg) I Jonas feeding (1) Jonas weight (kg)

40

35
30

25

20

15

10 —

5

1

Changes in the composition of maternal milk during lactation

o nel D11

2 3 4

Age (days)

' J ] J I ll
B ) 10 11 12 13 14 15

In 20086, following the first birth given by a very quiet female Musso (21 December 2005), we managed to obtain milk samples for
analysis, taken regularly every week over the period of 3.5 months (from 16 January to 26 April 2006). The laboratory analysis of
the samples was carried by EKO-LAB Zamberk; the data oblained are summarised in the table.
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Changes in the composition of maternal milk in female Musso, Dvur Kralove Zoo, in 2006

Sampling date | Lactationday | Dry matter | Ash Fat ‘Lm Milk protein
%) o) (wiv) (%) )
16 Jan 26 10.46 | 0.24 2.0 5 .B6 1.76
23 Jan . 33 9.36 . 0.21 0.40 7AT 1.54
30 Jan 40 .86 0.16 0.50 6.80 1.80
January (mean) 9.56 0.20 007 6,61 1.70
6 Feb 47 8.55 . 0.15 . 0.30 . 6.75 1.78
13 Feb 54 9.19 . 0.01 . 0.50 . 7.29 130
20 Feb 61 a7 011 0.50 AT 1.38
27 Feb 68 8.77 0.03 | 0.50 | 7.48 151
February (mean) 881 0.08 0.45 7.16 149
& Mar IEi B.BS 0,01 1.00 5.99 1.37
13 Mar 82 8.72 0.06 ' 0.80 583 120
20 Mar 89 8.39 0.12 050 5.83 114
29 Mar 98 8.60 0.13 0.40 6.07 130
March (mean) 8.66 008 0.68 593 128
& Apr | 105 | 9.17 013 0.70 5.96 1.51
10 Apr 110 8.68 0,10 0.40 6.28 146
20 Apr 120 8.60 0,09 0.70 6.44 113
26 Apr 126 7.94 | 0,15 0.60 6.40 106
April (mean) 8.60 012 0.60 6.27 1.29

Maximum longevity

Al Dvur Kralove Zoo, female Jimmi, a wild-caught rhino from Kenya, achieved the highest age, i.e. more than 38 years. Males Isis
(born maore than 32 years ago in the U.S.) and Jimm (born over 28 years ago in Dvur Kralove) are still alive. Information about the
oldest animals is summarised in the table, The highest age recorded in black rhinas in captivity fram 1856 to 1990 was 45 years in
one of females and 36 in one of males (KLOS and FRESE 14981). At Detroit Zoo, the U.S., wild-caught male Rudy was euthanised in
2001 at the age of 49 years (FRADRICH and OCHS 2001). JONES (1993) gives the highesl recorded age at the eastern black rhi-
noceros in captivity: 45 years and 10 months (the animal died in 1980). According to the International Studbook (GOLTENBOTH
and OCHS 1997), the cldest males that lived in 1996 were 44-46 years, while in females the oldest age category was 40-42 years.
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Maximum longevity in black rhinos at Dvur Kralove Zoo prior to 31 December 2008

Neo. Name Sex Date and place of birth Date of death  Age

TTOKIO Jimima F February 1970, Kenya 21 Aug 2009 39 years and 8 months
18M14/DK/I0 Isig M - 7 Nov 1877 Cincinnali, US Alive 32 years and 2 months

170/ DK I Jimm QK3 M 18 Mar 1879 Dvur Kralove Alive 30 years and 9.5 months
15/0/DKf2 Sali DK 2 F 5 Jul 1978 Dvur Kralove 25 Feb 2006 27 years. T months and 22 days
10100 Jarca F Fabruary 1870 Kenya I B Sep 1880 26 years and & months
1HODK/S Jessi DK & F B Dec 1964 Dvur Kralove Allvi 25 years and 1 month
20M5/DKM0 | Cody M | 20 May 1875 Sydney. Australia 19 May 1989 23 yaars, 11 months and 29 days
14/0/DKS : Elvira DK 1 F 2 Oel 1877 Dvur Kralove 25 Fab 1998 - 18 years, 4 months and 23 days
JONGDKO  Mabu M 23 Jan 1878 Magdeburg, Germany | 11 Apr 1884 17 years, 8 months and 26 days

e, 30 s and 1 monffis old on 16 May 2009 (dh)



Nutrition and feeding

In tarms of zoo husbandry, the black rhinoceros is a food specialist thal feeds particularly on leaves of various shrubs and herbs,
and occasionally grass. Therefore, determining a correcl diet is the most critical and also most difficult in breeding this species.
Moreover, there are considerable animal-specific differences in slze and the correct estimate of the individual weight withoul the
use of scales is very difficull.

Feeding black rhinoceroses has evolved considerably at Dvur Kralove Zoo through a number of changes during the breeding his-
tory, Fallowing the young rhino imports from the wild up to their adolescence, there were in fact no difficulties in rhino management
The basic components of feeding over the years are summed up in the following tables. Water was available to animals in every

type of diet.

Mush; wice per day | Malze Hay - ad libitum Hay - ad libitum Hay - ad libitum
{Except summers since 1975)

Pullnlall:bnc allatfa Pellels - 1 kg/amnimalts  Summers: Grass: somelimes  Summers' Grass | Summaers, Grass

(incl. alfalta pellets) alfalfa and clover Winters: Carrots

Milk Milk - 3 Vanimal | Alfalfa peliets | Alfaifa pellots Pellets
Pellats VD-P2 pellats

Glukopur | Oats Milk Dried milk Dried milk

Alfalla hay - ad libitum Sugar-beet pomace, J imes  Oats Sugar-beet pomace
PET Wik

Winters: Carrots, 2-4 times par weak Carrots, once per waak Bread

Sugar-beet pomace, 2-4 times per week |

Summers: Browse, 2-4 times per week Pra-germinated cereals, once | VITASA, =all Winters: Daily - apples, pears,
per woek carrols
From time o time: Mash, Browse Browse
VITASA, glucose, beel. sall Winters: Somatimes browse and

| fresh-frozen twigs

From Juty 1975, the summer diet was simplified to concentrated feedstuffs, browse and green fodder. From July 1876, the summer ra-
tion was again simplified to concentrated feedstuffs, green leed and browse. In January 1977, the basic diet composed of hay, concen-
trated feedstuffs, browse and preserved twigs, sometfimes accompanied by carols, apples and beets. In summer, grass was fed
alongside seasonal fruits and vegetables, like cucumbers, Savoy cabbage, lomatoes, cabbage, caulifiower, apples, pears and plums),
The oversimplification of the ration could probably have an effect on worsening health in adolescent black rhinos. In terms of man-
agemenl, the rhinos lived in their own house, and the space conditions could be considered better than ever before, The maore sur-
prising was the unexpected death of the first breeding female Elsa in April 1978, who then nursed her six-month calf.

In the second half of 1878, after the death of another female (Zina), the diet of all animals was completely changed, and the then
served concentrated feed was replaced with other types of feedstuffs, which had proved following the arrival of the black rhinos in
the early 1970s.

After the death of Ken in November 1979, there was another change in diet, now consisling of hay, oals, vegelables, browse, clay
with sea salt and Plastin, ground maize, VITASA and browse twice a week

The following table documents the difference in the diel of the lactating female Elsa (died on 7 April 1978) and Jimmi, who survived
almost 40 years.
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Comparison of the diet of two female black rhinoceroses at Dvur Kralove Zoo

Elsa + Elvira DK 1 (born 1977)

Concentrated feadstuffs
Dﬂlﬂnﬂ: mammﬂm1mmmmmumim
Frults - plums, pears, apples, bananas

Concentrated feedstuffs 15 l/day
Dried milk - 1.5 Vday
Fruits and vegetables - 20 Uday

Green fodder in summaer; hay only in winter
D.CF. - Irom tima 1o time
Glukopur - from time to tima

Vegetables - cabbage. Savoy cabbage. celery, peppers, cauliflower. carrots, mm‘

As of 22/12/1978: vitamin treatment as follows: B-komplex 1 spoon/day
Ferronal 10 tablats/day

Rice mash - 3 liday
Hm,HEd libitum

Yout

 Sal
Farmaferr 10 tablets/day

- 1 spoon/day

In tha lata 1970s and early 1980s, with regard lo savemt deaths of adult black rhinos, a number of distary components were axperi-
in a formulation of pellets developed by the Dvur Kralove Zoo research in-
stilute, called ZOO A and ZOO B pellets (SPALA 1986). The modification of the diet in the 1980s are summansed in the following

mentally tested and diet composition evaluated,
table,

Comparative overview of black rhino diets at Dvur Kralove Zoo in the 1980s

Apples, somelime lemons, fruil pomace

Celary, root parsley, kohirabi, gianl kohirabi, so-

metimes camols, onions, leeks, caulifiowsr, pap-

gara. tomatoes, cucumbers, polatoes, cabbage.
avoy cabbage, red beats

From fime to time:

ground or crushed barley,

alfalfa peilets, oats, Sotamyl,

bran, Hippovil, bread. brewer's yeast

Temporarily; Plastin, marine salt, clay,
Glukopur, Farmaferr

Browse

 Alfalta peliets - 1.6 Uanimaliday

Vitasa - 3 spoons/animal’day
Farmalerr - 3 spoons/animal/day

-appho.nbbngn.mm.mmm
Carrots in winter

Summurs - green fodder

Browsa

| Nursing femaies: dried milk

Hay - ad libitum Hay - ad libilum _Hay-adiibmm
MKP pellets ' Oats - 6 Vanimaliday  Summers - grass (green fodder)
Rice mash Crushed pats - 2.3 Vanimal/day 200 A pellets - 1.3 measur. cup

200 B - 1.4 measur, cup

| Oals - 4.0 measur. cups

VITASA - 10 spoons
Farmaferr - 2 spoons

- Browse

Nursing females: dried milk
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An integral part of the black rhino diet is browse, which since 2002 has been served inside the enclosure In upright position, |.e. the
branches are mounted in brackets embedded in the ground lo simulate the real bush, Al the same time, such feeding is a part of
rhino ennchment (TOMASOVA 2004).

Fundamental reassessment of diets took place in 1999, when the condition of Isis was so poor that the male's death was expected. Be-
cause the rhino was only 18 years old and thin-bodied, his ration was recalculated and found to have a deficit of about 14% nitrogen sub-
stances (PTACKOVA - pers. comm.) against the male's weight. Subsequent inspection revealed that mabes and females without calves
were the most lightweight, which could be because offspring and pregnant and nursing females were provided with added milk powder and
other feeding improvements. Because a good condition was known 10 be that of the rhinos based in Port Lympne, London and Bertin, those
zoos were contacted and diets compared. The diet was subsequenlly modified, and the condition of females without calves and males Im-
proved. The diet has since included bananas, potaloes, etc. Isis got better, but Elvira, less than 19-year-old fermale, died. Because at that
time it was already discussed that very similar symptoms as those of haemolytic anaemia, which our animals suffered particulary in the
past, can be assigned lo the excess of iron, which used to be served lo suppress haemaolytic anaemia), samples of Elvira's organs were
sanl lor testing whether they contalned iron or nol. As it tumed out, Elvira had haemosiderosis of all organs (iron-containing medications be-
gan to be administered in the late 1970s), and therefore all supplements containing iron were excluded from the diel. In 2002 and 2003, four
animals were treated with potassium humate, which was intended to help flushing iron from the body based on colleidal minerals. These in-
volved males Isis and Jimm, and females Jimmi and Eimi. The treatment consisted in administenng 1 tablespoon of the solution in bread 3
bimes a day for 3 weeks, one-week break and another three weeks of administration. Male Isis completely recovered and became a father
again in 2007, Unfortunately, female Eimi died unexpectedly of bacteral Infection in 2004, while axamination of organs showed continulng
haemosiderosis. Eimi's death was sudden and surprising, because the female had a very good physical condition, weighing more than
afonne. The remaining three animals became the oldest ones in the breeding history. Unfortunately, organ haemosiderosis tumed out to be
the cause of death of Sauron, a relatively young male (less than 13 years) in 2007, and therefore we proceeded to the potassium humate
treatment on the remaining rhinos, who had been using Ferrone in the past (Le. untl 2001). Determining whether iron had been flushed
from organs or not is difficult in live animals. As a resull of age, female Jimmi was euthanised in August 2009, where organ examination re-
vealed thal haemosiderosis did persist Thus. the positive impact of colloidal minerals cannol be clearly demonstrated, although some
toxins and iron might have been flushed to some extent (VAHALA pers. comm. ),

The change in the pelleted feed In recent years was also of great importance - at first, black rhinos were fed with two types of peliets
according lo the formula developed directly at Dvur Kralove Zoo (SPALA 1986) and called 200 A, B and C. which were supplemented
with Mazun pellet feeds over a short period. Currently, rhinos obtain ungulate pellets called Z00 A (manufacturer: De Heus,
Bucovice, CR) and rhino pellets called KWANU (manufacturer: FeedNalur Brno, CR) in line with nutritional requirements of the Dvur
Kralove Zoo Nutrition Department (PTACKOVA pers. comm. ). Nutritional composition of the pellets is presented in the foliowing table.

Nutritional values of pelleted feeds in black rhino feeding at Dvur Kralove Zoo (PTACKOVA 2009)

Pellets/contents Z00 A KWANU
Nitrogen substances (N) 155.32 giky 130 g/kg
Fat ' 51.28 gikg 28 ghg
Fibre : 136.43 g'kg | 140 g/kg
Vitamin A 41,221 UiAkg | 8,500 IUikg
Vitamin E 120.10 1U/kg 2,000 U/kg
Calcium (Ca) | 16.95 glkg 12 gkg
Sodium (Na) 1.53 g'kg 1.7 g'kg
Phosphorus (P) 12.26 ghkg  Bgkg
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The basis of feeding black rhinos now is quality grass hay including alfalfa hay, supplemented by meadow grass and fresh alfalfa in
summaer. The basic ration is shown in the following table. In the wintar, carrots are fed instead of grass. From spring to autumn,
browse s made avaiable from willow, fruit trees, elc. In winter, wheal germs are fed. In summer, Inulin Is administered (10 g/ani-
mal/day). In nursing females and growing calves, limestone (45 glanimal/day) and skimmed milk powder (0.6 kg/animal/day) |s
added into the diet.

Base diet of the black rhinucerqnatnvur Kralove Zoo in 2009 (PTACKOVA 2009) _

‘m-_ ‘-mn KWANU | crushed  barloy ‘ | S
Male Ad libitum 2 kg 2kg 03kg  015kg  1kg '3 kg 2kg 5 kg 0.05 kg
Fomale |Adibium 1317ky 13kg | 03kg O4Skg |1kg  2kg  12kg |4kg | 008kg

The diet includes the following supplements: toruta 0.1 kg/animal/day, olive oil 0.02 Vkg/animal/day. feeding salt 3 g/kg/animaliday
{i.e. 1 teaspoon/week), C - Compositum 10 g/animal/day, and vitamine A, B and E once per month

Health issues

Throughout the years, inlemal and external parasites were not an issue in rhinos, except for the period immediately after the arrival
from the wild (STEHLIK 1979). There were rare cases of sligh! tapeworm invasion throughout the years, with the Anoplocephala
genus responsible (VAHALA pers. comm ). The fundamental problem in the black rhino is that they tend to suffer haemolytic anae-
mia In captivity, Following the deaths in connection with the disease above in the lale 1970s, iron-containing preparations were in-
cluded In the diel, as animals were showing low blood levels of red blood cells and haemoglobin both throughout and afler the
period of disorder. As red blood cells disintegrate, iron is flushed into the body and stored in organs in the form of haemosiderine.
When dead animals were eventually examined, haemosiderosis confirmed in all organs and excess of iron in the diet found to even
intensify storage of surplus Iron in tissues - thus increasing haemosiderosis in organs, the zoo ceased to include iron in the diet; in-
deed, efforts followed to flush iron from the organs using colloldal minerals. When the condition of the animals was worsening. this
was usually manifest as a bleeding tail tip and peeling skin. Exposing animals to the UV lamps installed inside the house for about 1
hour per day especially in winter has had a positive effect on the skin. Female Sall DK 2 suffered bloody mucosal erosions in the
mouth a number of years, which was treated using a range of ways. with apphed high doses of vitamin C eventually proving to be
the most effective. In one of the cases, surgery of a purulent molar abscess was performed (Jimm DK 3). The factors having an im-
pact on the deterioration in the condition of animals included diet, especially it animals’ weight was not well monitored, bul rather
only estimated. In one case (Isis), the imbalance of the diet was established because the male suffered around 1998 from worsen-
ing condition, skin problems including the lip of the tail, and following a change In feeding and repeated administralion of colloidal
minerals his condition returned to normal and the accompanying health problems disappeared, Bocause black rhinos tend to be
significantly nervous animals, a preventive calming by Diazepam is practiced, especially at a time before transport or transfer and
capture,

The following tabla lists the causes of deaths as recorded in the post mortem reports (VAHALA 2009). The causes of deaths include
age, repeated haemolytic anaemia, pneumonia including fungal pneumonia and kidney failure. A negalive role in the delenoration
of even relalively young animals might prabably be played by haemosiderosis of organs and possibly in some cases, the imbalance
of the diet as well, Two cases of mortality occurred in connection with anaesthetising rhinos using Immaobilon: male King suffered in-
testinal vohvulus, which occurred following a transfer of the narcotised animal; the second case was heart failure in female Satara
onca the animal entered the stale of narcosis (VAHALA pers. comm.).

According to the International Studbook data for the years 1856-1990, deaths were recorded throughout the year with a maximum
in January and December (KLOS and FRESE 1981).
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Causes of deaths in the black rhinoceros at Dvur Kralove Zoo prior to 31 December 2009

No  Name Sex Died - Age Cause of death

BBDKD Elsa F 7 Apr 1978 | 7 years | Haemolytic anaemia

DK | King | M| 22 Apr 1978 | 7 yoars Died Sollowing immobilkzation - intestinel vohaius

9/9/DKA Tuty F 24 May 1978 7 years ; Haemaolytic anagmia

S5DKO0  Zina F  26Jun1978 Byews  Haemolytic anaemia

212MDKS0 Ken M 8 Nov 1979 | 8 years and 9 months | ;-Ilfgrrggllﬂlc anaemia, mediocalcinosls, haemosiderosis of

131 31DK10 |$aura ‘F ‘mmmi ‘Trm | Died during immobilization - heart failure, haemosiderosis
_ of all organs

J0DKNE  — F o 11Apr1994 0 Premature birth - stillborn on day 427 of pregnancy, 24 kg

350/0K/18 | Jonas -H FEDnni'Hﬁ_ldwl |w-mhﬂﬂm

14/0/DK/ Elvim F 25 Feb 1996 | 18 years and 5 months Pneumonia - pulmonary mycosis - Aspergillus, aortic me-
diocalcinosis, haemosiderosis of all organs

10M1DKG | Jarca ‘F ‘sa-pmﬂe ’mmwsm wm.m.md

| | | @l organs
J030/0K0 | Mabu M 19 Oct 1986 | 17 years and 9 months Pneumaonia, mediocalcinosis, haemosiderosis of all
organs
20290KI0 | Cody | M | 19 May 1999 | 24 years | Preumania, nephritis, enteritis
| |
43/0/DKR2E  — | F 24 Aug 2002 0 Stillborn, complicated birth

23/0/DKID ‘Etrrn‘ 'F MMM_HMM:IGW | Bacterial infection, haemosiderosis of organs

334/DK/0 Sall F 25 Feb 2006 = 27 years and B monihs General exhaustion, aoric mediocalcinosis, haemoside-
rosis of all organs

ITODK20  Musso |F @14.31200? jﬂmmnn-mh Mycotic pneumonia, colic, haemosiderosis of all organs

50/0/DKMA2 | — M 22 Sep 2007 0O Abortion

J20/DKME | Sauron M | 24 Sep 2007 | 12 years and 11 months | wwmw
_ _ is of all organs

TTIDKIO Jimmi | F 21 Aug 2009 39 years Euthanised for age. unable to stand up

J3VDKMT | Jiddah |F 25 Dec 2008 15 years . Euthanised while in agony - kidney failure
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Exports of black rhinoceroses
Throughout the breeding history, 23 (13.10) black rhinos have been exparted from the zoo, where 8 (3.3) individuals were wild caught
and the remaining 17 (10.7) were born at Dvur Kralove Zoo, this included 3 (2.1) individuals shipped to the USA, 17 (9.8) distnbuted

around Europe and 3 (2.1) reintroduced to the country of origin - Tanzania, More details are included in the following table.

Overview of black rhino exports from Dvur Kralove Zoo prior to 31 December 2009 (M - male, F - female)

No Sex Name | Stdbk # Departure Born Asrival Comments
1 |M Lord 160 | 22 Jun 1972 January 1970, Kenya | 22 Aug 1971 Died 1989; number of des-
Jacksonville, US4 Kenya, wild-caught cendants: 1.3
2 |F |Lenka |‘1?E 22 Jun 1972 18970 Kenya | 22 Aug 1971 Died in 1982 without offspring
. Jacksonville, USA | Kenya, wild-caught |
3 |M  Addo 216 | 20 Apr 1976 1971 Kenya 2 Jul 1974 Died in 1978 without offspring
| Lesna, CR Kenya, wild-caught
4 |F Satara | 218 20 Apr 1978 1973 Kenya 2 Jul 1974 Died in 1981 without offspring
_ Lesna, CR  Kenya, wild-caught
5 M Murray | 171 | 29 Oct 1980 February 1970, Kenya 22 Aug 1971 Died in 2009, number of
Wroclaw, Poland Kenya, wild-caught | descendants: 1.0
B |F | Sshi 217 23 Apr 1983 1972 Kenya 26 Jun 1974 Died in 2008; number of
Zurich, Switzerland Kenya, wild-caught | descendants: 2.1
T |M Sado 388 | 18 Oct 1989 26 Aug 1986 Dvur Kralove  Reared in DK Lives in Atlanta Zoo (local
Aflanta, LUSA nama: Boma)
8 | M Jos 33 19 Nov 1890 21 May 1989 Dyur Kralove | Reared in DK Died 2004; number of des-
London, UK cendants: 0.1
8 |F Sany 417 4 Sep 1991 1 Oct 1989 Dvur Kralove  Reared in DK Number of descendants until
| Hannover, Germany | 2005: 1.2
10 |M El 386 1 Oct 1992 15 May 1984 Dvur Kralove | Reared in DK Died 1885; number of des-
Magdeburg, Ger. _ _ cendants: 1.1
11 |M | Jasper |450 6 Oct 1993 13 Sep 1991 Dvur Kralove Reared in DK Exchanged with Berlin for fe-
Leipzig, Germany male Mane on 1 Oct 1953
MNumber of descendants until
2004: 1.4
12 |F Nane |437 23 May 1994 |4 Apr 1991 | Never arived, the | Obtained based on an ex-
, Germany | Berlin, Germany exchange was car- | change with Berin Zoo, never
ried out through arrived in Dvur Kralove, the
| contracts mother of Davu (Stdbk # 970)
13 |M | Jacob |438 24 May 1994 23 Jun 1991 Dvur Kralove  Reared in DK Until 2005 without offspring
Krefeld, Germany
14 |F Sara 481 14 Jun 1884 24 Feb 1992 Dvur Kralove | Reared in DK Died 2001; number of des-
Leipzig, Germany cendants: 1.1
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Arrival

Comments

Elsa Chester, GB

20 (M Jimml | 283 21 Aug 2007
Zurich, Switzerland

27 May 2009 Mko-
mazi NP, Tanzania

21 |F Deborah | 924
2 M Jamie |976
: mazi NP, Tanzania

23 (M Jabu 986
mazi NP, Tanzania

No Sex Name | Stdbk# Departure Born
15 (F Etna 455 16 Nov 1995 B Dec 1992 Dvur Kralove
Port Lympne, UK
16 |F Jaga 456 11 Nov 1889 14 Dec 1992 Dvur Kralove
| | Port Lympna, UK
17 |F Salome | 762 26 Nov 2001 25 Jan 2000 Dvur Kralove
Port Lympne, UK
| | |
8 M Jeremy | B57 11 Apr 2005 25 Jan 2000 Dvur Kralove
: : Chester, GB _
18 |F Ema 898 11 Apr 2005 2 Nov 2002 Dvur Kralove

18 Mar 1879 Dvur Kralove
11 Sep 2004 Dvur Kralove

27 May 2009 Mko- | 2 Jan 2006 Dvur Kralove

Rearad in DK

Rearad in DK

Rearad in DK

Reared in DK

| Reared in DK
Reared in DK
| Reared in DK
Reared in DK

27 May 2009 Mko- 1 Feb 2007 Dvur Kralove  Reared in DK

Mumber of descendants af-
ter 2006; 1.1

Number of descendants until
2005: 1.0

Had one calf in 2009

In 2005 moved to France, in
| 2009 to Zurich

Loan, exchanged for her first
daughter in 2009 (Bashira)

Moved back to Dvur Kralove
on 16 May 2008

Armival in Mkomazi NP on 29
May 2009

I Arrival in Mkomagzi NP on 29
May 2009

Arrival in Mkomazi NP on 29
May 2009

In total, 23 (13.10) individuals were exported, of which 3 (2.1) were returned to the wild in Africa.

Summary

Breeding black rhinos began by capturing Juvenile animals in Kenya in
1971, when first ten (4,6} animals were imported from Tsavo Mational
Park, from which a pair was supplied to Flonda (USA) a year after. In
1974, additional trio (1.2) was imported from Kenya, in the same year, 4
(2.2) animals left to Wroclaw (Poland), Zurich (Switzerland) and Lesna
Zoo in Meravia (CZ). In the beginnings, the animals were managed
without any problems, staying together, which was the reason why the
father of the first calf born in 1977 was unknown because the mother
had been mated by two males kept within the same herd. More two
calves were born in 1978 and 1979, respectively. From 1978 to 1981, &
{2.3) rhinos died, including both adult males. This interrupted the series
of successful breeding for 5 years, as the new male, which was ob-
tained fram the U.S. in 1983 had yet to reach adulthood. Since 1984,
there were already regular births; a total number of rhinos born for the
antire period of holding was 35 (13.22) animals, of which three (2.1)
were born dead and 31 (11.20) calves were successfully reared. In
May 2009, a trio (2.1) of juveniles was rentroduced to Mkomazi MNa-
tional Park, Tanzania, which is a parl of the Tsavo Ecosystem,
Summary data for each year are shown in the following table,
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Numbers of black rhinos at Dvur Kralove Zoo in the years 1971-2009 (1.0 - male, 0.1 - female)

1991

1997
1998
1999
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8 (3.5)

8(38) f
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14 (4.10)

12(3.9)
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YEAR  Statusasperidan  Amival  Departure  Bom Died Status as per 1 Dec
2000 I 12(3.9) : | | 1.1 : 14 (4.10)
2001 14 {4.10) 1.0 | 0.1 . 14 (5.9)
0020 | 149 | | | o2 0.1 15 (5.10)
2003 15 (5.10) : 15 (5.10)
004 | 15(5.10) [T o | 15 (5.10)
2005 15 (5.10) 11 0.1 14 (4.10)
006 | 14(410) | | 1.4 01 | 1510
2007 15 (5.10) 10 3.0 21 14 (5.9)
2008 14 (5.9) . 30 17 (8.9)
2008 17 (8.9) 2.1 0.2 I 0.2 14 {6.8)
Total - 22(139) | 23(1310) | 35(13.22)  20(7.13) -

BASIC GUIDELINES FOR REARING THE BLACK RHINOCEROS
Based on almost 40 years of experience, principles of breeding and management in Dvur Kralove creating optimal conditions for
natural reproduction of black rhinos can be generalized as follows:

1.

Nutrition Is critical, so it is desirable to weigh the animals regularly and respond promptly to the drops in animal weight. In
particular, il is necessary lo increase timely lhe ration of nursing females, or cut the nursing period to about 12 months. The diet
must be vaned and carelully determined to avoid worsening the condition of the mother,

Another problem is nervousness, which may be however often very individual. Therefore, it is necessary nol to expose ani-
mals to unnecessary stress and exploit medicinal sedation. An impartant factor is the quality of keepers who are working inten-
sively with the animals. Timely getting used to changes in young animals is of great importance

Weaning calves at the age of 12 months or earlier does not have an adverse impact on the development and social be-
haviour in the black rhino, including the subsequent breeding potential. If calves are weaned earlier, which results in
more inlense care by the keeper, they seem to be slightly better adapted to the pitfalls of captive breeding than those weaned
later. The least stressful weaning procedure is that when the young or the mother is moved away to another house and the calf
is immediately associated with another young rhino, including those of other rhino specias, At the same time, associating the
calf with an individual about a year or more older or grouping with 2-3 other young animals is not a problem.

The first pairing Is an animal-specific process. It is suitable when an inexpenenced female is introduced to an expenenced male
or sub-adults are left to grow up together, which is again a very individual matter, as sometimes over-aggressiveness of a young
male may be an issue. Therefore, Introducing inexpenenced males to expanenced females and grouping males with a pair or trio of
friendly females has worked well. Keeper's overseeing 1o make sure the male aggression does nol lead to the "betrayal” of the fe-
male is important. Introducing should substantially lake place in the enclosure, within a sufficient area and under supervision.
Monitaring the cycle and pregnancy in females using faeces testing is fundamental, allowing earlier separation of fe-
males from males and thus prevent aggressive behaviour, leaving pregnant females at rest. Males can mostly walk ouldoors
with females every day, even If the female is pregnant; the female will usually become aggressive to the male afler several
months of gestation, through which the uniting is cancelled. Occasionally, 8 male being connected with a female outside her
oestrus period may be unpredictably aggressive and therefore requires an mdividual approach - such males should be associ-
ated with females only during oestrus. If animals are tolerant to each other, leaving them together in the enclosure allows ex-
tending the length of stay outdoors, which is desirable in the perod of the year with a favourable climate.

146



10.

11.

12,

13.

14.

When the female is about to give birth, timely isolation into a separate box is necessary, where a temporary barrier be-
tween the fence openings above the ground is required to prevent the calf lo escape from the box. Monitoring the process of
birth and the behaviour of the female after birth using CCTV with a recording feature is ideal; this will allow evaluating
the behaviour of mother and calf, as well as monitoring nursing. For a better stability of the call when trying lo stand up after
birth, sprinkling little sand around the box is advisable, which depends on the slipperiness of the wet floor,

Health problems include haemolytic anaemia or black urination; however, the latter may have a different cause. The
treatment should not involve iron-containing preparations, which cause haemosiderosis of organs.

Timely introduction of young females who grow adult around the year 4 to 5 to a male, who is ideally experienced and
calm, is important. It is therefore desirable to have al least 2 males, ideally in each of the houses,

Adult males living in the same house must be located as far from each other as possible and use different enclosures;
nonetheless, the presence of two males may positively influence the regular reproduction,

Rhinos should walk outdoors daily, in the summer they should ideally have a permanent access out and in, while in winter
they can be generally released out even in frosts of -5° to -8°C for a short period, but care should be taken to avoid frostbites of
ears. Rhinos like wallowing in the snow; however, staying outdoars may not be too long.

Mud baths should be available to rhinos in summer months; showering is also useful, but that should not be carried out in
the cold months. It is particularly impartant in winter that humidity inside the house is not high; therefore, neither washing the
boxes nor showering the animals is desirable.

In winter, skin problems are manifest, which can be improved through periodic exposure to UV lamps. Any problem
with skin may indicate other health problems, as well as imbalances in the diet,

In hand rearing, the young should be left with the mother and separated only for feeding. Feeding calves by a horse
colostrum after birth and then by maternal horse and rhino milks the first weeks has worked well. In case of hand rearing, mak-
ing a stock of frozen horse and rhino milk is useful. Leaving the calf grow in the company of the mother even if hand-reared may
restore lactation and subsequent nursing,

For some males, especially older and inexperienced or those who have not mated for a long time, a problem with in-
serting the penis may appear; if that is the case, the female should be fed near the fencing so that an experienced keaper
may assist the male with inserting the penis, which is then normally not needed in future mating attempts,

Jane Lee DK 22 {nghl) and Mwer, 11 August 2008 (dh)



The overview contains basic historical information about the individual black rhinos that were in possession of or owned by Dvur

Kralove £oo.

History of black rhino keeping at Dvur Kralove Zoo prior to 31 December 2009 (M - male, F - female)

No Sex ISB/ESB# Born Arrival in DK Departure from Died Comments
Name ARKS # Parents DK _
11DKO M | 169 | January 1979 Ke- | 22 Aug 1971 Ke- | 22 Jun 1972 22 Apr 1978 San
Lord 058001 nya nya, wild-caught | Jacksonville, USA  Antonio
2/2IDKI0 M| 170 | January 1979 Ke- 22 Auql 1971 Ke- B Nov 1979 15t breeding
Ken 058002 |™va@ wild-caught  Dvur Kralove | male
3/3/DK/0 Lt 171 February 1870, 22 Aug 1971 Ke- | 29 Oct 1874, 2009, Tallinn, Loaned from Po-
Murray 058004 Kenya nya. wild-caught | Wroclaw, Poland | Estonia land, Lived in
2 Oct 1980, Wroc- | 23 Apr 1983, Zu- Taflinn Zoo sin-

_ law, Poland rich, Switzedand ce 12 Sep 1988
414/DK/O M 172 1970 22 Aug 1971 Ke- 22 Apr 1978 2nd breading
King 058003  Kenya | nya, wild-caught Dvur Kralove ~ Male
S/5/DKO F 173 1969 22 Aug 1971 Ke- 26 Jun 1978
Zina 058005 Kenya [ WGt | Dvur Kralove
B/6/DKID F 174 1970 Augﬂ;gﬁ Ke- | 7 Apr 1978 1st breeding fe-
Elsa (058006  Kenya ~caught Dvur Kralove ~ Male
TITIDKIO F 175 February 1970, 22 Aug 1971 Ke- 21 Aug 2009 3rd breeding fe-
Jimmi 058008 Kenya nya, wild-caught Dwvur Kralove male
BI8/DK/0 F (178 1970 22 Aug 1971 Ke- 22 Jun1972 | 17 Apr 1982 Co- |
Lenka N58007 Kenya ld-caught Juagisnnvlilﬂ. lumbus, USA
{Bonnie) | _
9/9/DKI0 F|177 1970 | 22 Aug 1971 Ke- 24 May 1978
Tuty (058010 Kenya nya, wild-caught Dvur Kralove
10/10/DK0 F [178 February 1970, zzA 1971 . 8 Sep 1996 7th breeding
Jarca pssoog | Kenya ; Dvur Kralove | female
111 1/DKID (M| 218 (1971 2IJI.IF 1874 Kenya. 20 Apr 1976 31 Jan 78 Les-
Addo 058013 | Kenya wild-caught Lesna, CR na, CR
121 2/1DKI0 F 217 1972 26 Jun 1974 Ke- A‘g\vﬂz 13 Apr 2008 2nd breading
Sabi 058011 Kenya nya, wild-caught | rich arilnd gunm Switzer- | female

d
13M13/DKI0 F 218 1973 2 Jul 1874 Kenya, | 20 Apr 1976 24 Apr 1881 Loanad from
Satara 058013 Kenya wild-caughl Lesna, CR Dvur Kralove Lesna in 1978
- . 14 Jul 1979 Lesna | _

14/0/DKN |F | 244 2 Oct 1977 | Rearad in DK | 25 Feb 1996 4th breeding
Elvira DK 1 058014  Dwur Kralove Elsa/Ken7King? | Dvur Kralove | female
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15/0/DK2 |'F | 282 5 Jul 1978 Reared in DK 25 Fab 2006
Sali DK 2 058015 [ Dwur Kralove SabifKen  Dvur Kralove
16/14/DKI0 M | 268 3 Nov 1977 17 Nov 1977 ; 3rd breeding
Isis (Bubba) 058016  Cincinnati Cincinnati, USA male _
1TIDKSS M | 2B3 18 Mar 1979 Rearad in DK 21 Aug 2007 Sth breedinc?
Jimm DK 3 058017 Dvur Kralove Jimmi/King Zurich, Switzer- male, Breedin

16 May 08, Zu- land }Dal‘l. lRBturn

! rich, Switzerland | bl
18/0/0K4 M | 386 15 May 1984 Reared in DK 1 Oet 1992, 26 Feb 1985, 4th breading
Eli DK 4 058018 | Dvur Kralove Elvira/lsis Magdeburg, ! male
_ _ Germany  Germany Death - infection
19/0/DKIS F ara 8 Dec 1984 Reared in DK | 6th breeding
Jessi DK 5 058019 Dvur Kralove Jimmiflsis | female
20/0/DK/6 M | 388 26 Aug 1986 Reared in DK 18 Oct 1989 Named Boma in
SadoDK6 058020 |DwurKralove | Salillsis Allanta, USA | Atlanta
210IDKST M 39 [ 21 May 1989 Reared in DK 09 Nov 1890 |
Jos DK 7 _ 058021 Dvur Kralove Jimmilsis London, GB
22/0IDK/8 F 417 1 Oct 1989 Reared in DK 4 Sep 1981
Sany DK 8 058022  Dwur Kralove Saliftsis - Hannover, Ger.
23/0/DK/9 F 431 24 Aug 1990 Reared in DK 14 May 2004
Eimi DK 9 058023  Dvur Kralove Elvirallsis Dvur Kralove
24/0/DK/M10 M | 438 23 Jun 1891 Reared in DK 24 May 1994
Jacob DK 10 058024  Dwvur Kralove | Jessi/Eli Krefald, Ger,
25/0/DK/M1 it 450 13 Sep 1991 Reared in DK 6 Oct 1993
Jasper DK11 058025 Dwur Kralove Jimmi/lsis Leipzig, Ger.
2600DKA2  |F | 481 24Feb1992 | RearedinDK |14 Jun 1994
Sara DK 12 058026 Dvur Kralove SalilJimm Leipzig, Ger.
2T10/DKM3 F 455 8 Dec 1992 Reared in DK | 16 Nowv 1995
Etna DK 13 | 058027 Dwvur Kralove Elvira/Jimm Port Lympne, GB
2B/0/DKM14 F 458 14 Dec 1992 Reared in DK 11 Nov 1989
Jaga DK 14 | 058028 Dvur Kralove JarcalJimm | Port Lympne, UK
29/15/DK/0 M 260 20 May 1975 10 Dec 1992 - 19 May 1989
Cody 058029 Sydney, Australia  Berlin Zoo, Ger- Dvur Kralove
~many _
0N6DKO (M| 277 23 Jan 1979 10ct 1992, Mag- - 19 Ocl 1996
Mabu 058030  Magdeburg, Ger- deburg, Germany Dvur Kralove
many
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No Sex |ISB/ESB# Bom Arrival inDK | Departure from | Died Comments
Name ARKS # Parents DK |
JN0DKAMS F 539 11 Apr 1994 Reared in DK - 11 Apr 1994 Stillborn on day
DK 15 058031 Dvur Kralove Dwur Kralove gs?' of pregnan-
I20DKME M | 541 28 Ocl 1994 RearedinDK |- | 24 Sep 2007
Sauron DK 16 058032 Dwur Kralove Sali/Cody Dwvur Kralove
33/0/DKMT F 540 15 Moy 1994 Rearad in DK 25 Dec 2009 Euthanised -
Jiddah DK 17 _ 058033 _ Dvur Kralove JassiMabu Dwvur Kralove | kidney failure
34/0/DK/0 F 437 |4 Apr 1991 Exﬁ;:n mlglla- 23 May 1984 Eaum K?arm in
. & - vur ;
Mane 058034 E_;ﬂni;: Zoo, Ger Tt Baris 88 of rlfryafald. Germa- e ged In
1 Oct 1993 1993 and then
! sold in 1984
A5/0/DK18 M 562 4 Dec 1995 Reared in DK 12 Dac 1995 Died during an
Jonas DK 18 058035 Dwvur Kralove Jarca/Cody Dwvur Kralove E;t:rmgt athand
36I0/DK/19 F|619 5 Sep 1996 Reared in DK |
Elba DK 19 _ 058036 | Dwvur Kralove | EimifCody _ .
ArninK20 F 678 20 Aug 1997 Reared in DK 14 Jul 2007 Full name:;
Musso DK 20 058037 Dvur Kralove SalifJimm Dvur Kralove aﬁl;%‘mng
3810/DK/21 F e85 25 Oct 1997 Reared in DK ‘ '
Jola DK 21 058038 Dwvur Kralove JessiMabu .
39/0/DK/22 F G689 24 Jan 1998 Reared in DK
Jane-Lee DK 22 058039 Dvur Kralove Jimmillsis
A0/0/DKI23 | F 762 25 Jan 2000 Reared in DK 26 Nov 2001
Salome DK 23 058040 Dwvur Kralove SalilJimm EnKrt Lympnia,
41/0DK/24 M 857 |21 Dec 2000 Dvur Reared inDK | 11 Apr 2005 2009 loaned to
Jeremy DK 24 058041 Kralove JessifJimm Chestar, UK Zurich
42117/DKID M | 659 12 Sep 1996 Port | 29 Nov 2001 Port | -
Mweru 058042 Lympne, UK Lympne, UK |
43/0/DK/25 F 8oy 24 Aug 2002 Reared in DK . | 24 Aug 2002 Stillbom
DK25 _ 058043 Dvur Kralove Eimi/Sauron Dwvur Kralove
44/0/DKI26 F |88 2 Nov 2002 |RearedinDK 11 Apr2005 | Loaned until
Ema Elsa DK 26 058044 | Dvur Kralove ElbatJimm Chester, GB 2009; to be ex-
changed for
_ | Bashira
45/0/DKI27 F 924 11 Sep 2004 Reared in DK 27 May 2009 Arrival al
Deborah DK 27 058045 Dwur Kralove Jiddah/Jimm Mkomazi NP, Mkomazi NP,
Tanzania Tanzania, on 29
May 2009
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L Sex ISBIESB# Born wm Departure from Died Comments
e | ARKS# | arents DK
ABIOIDKI28 F 865 21 Dec 2005 Reared in DK -
Maisha DK 28 058046  Dvur Kralove  Mussollsis m—— !
A47/0/DK/25 (M 967 2 Jan 2006 Reared in DK | 27 May 2009 Arrival at
Jamie DK 29 058047 Dvur Kralove Jessi/Sauron Mkomazi NP, Mkomazi NP,
Tanzania Tanzania, on 29
{ | May 2009
48/0DKI30  |F 978 4 Sep 2006 ' Reared in DK I ]
Etosha DK 30 058048 | Dvur Kralove  Elbaldimm I = ol
49/0/DK/31 M 986 [ 1 Feb 2007 ' Reared in DK 27 May 2009 - Arrival at
Jabu DK 31 058049 | Dvur Kralove | Jolaflsis Mkomazi NP, [ Mkomazi NP,
[ [ Tanzania | Tanzania, on 29
| —_ | May 2009
50/0/DKI32 M 987 22 Sap 2007 Reared in DK Ramatvia
DK 32 . 058050 Dvur Kralove Jane Lee/Mweru b.‘
51/0/DK/33 M |088 24 Nov 2007 ' Reared in DK - -
Dzanty DK 33 058051 _ Dwur Kralove Jiddah!Jimm
52/18/DK/0 M | 970 19Feb 2006 | 3 Apr2007 - :
Davu 058052 Krefeld, Germany | Krefeld, Germany
53/19/DK/0 (M | 483 3 Dec 1992 6.6.2008
Baringo Il 058053 Port Lym_p_ne. UK  Port Lympne, UK |
S4/0/0K/ 34 T f Dec 20008 Reared in DK
Eva DK 34 058054 Dvur Kralove Elba/Baringo Il !
56/0/DK/35 F ? 13 Dec 2009 Rearad in DK
Jasmina DK 35 0580556  Dvur Kralove Jessi/Baringo 1|
S6/0/DKI0 F 7 16 May 2008 Kapt in Chester To ba axdwn-
Bashira - Chester, UK o {bﬁ Inan
oncE weana

Explanation for figures: 25/0/0K/11:

25 - Historical (time) serial number of individual at Dvur Kralove Zoo

0 - Historical serial number of import to Dvur Kralove Zoo
DK - Dvur Kralove Zoa symbol
11 - Historical serial number of birth at Dvur Kralove Zoo
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