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SUMMARY

1. At the end of 1995, the black rhino population in Africa was estimated at 2408.

2. In Zimbabwe, the popularion estimate for the black rhino in October 1996 was 324, with

202 in Conservancies and 122 on state land.

-~

3. The black rhino population estimate for the Sinamatella IPZ in October 1996 was 62.
4. The mean annual birth rate for the Sinamatella IPZ from 1992-5 was 13.29%.

5. The mean annual rate of population increase from 1992-5 was 11.18%.

6. The mean births/ female/annum from 1992-5 was 0.27.

7. The mean intercalving interval (n=9) was 42.5£6.64 months with the shortest interval being
21 months.

8. Projections for population growth (based on the exponential with a rate of increase of
11.2%) indicared that the Sinamatella population will be 114 in 5 years, 199 in 10 years and
349 in 15 years.

9. Out of 23 known births from 1992- September 1996, 15 were born in the drv season (May-
October) and eight in the wet season (November-April).

10. From September 1993-September 1996 a total of 71 carcasses were collected from the

IPZ.

11. Carcass recovery rate was estimated at 56%.

12. There have been no known mortalities from poaching activity since the establishment of
the IPZ in September 1993.

13. Ranging patterns of 39 black rhino were determined from visual fixes using the minimum
convex polygon method. Of these. 11 black rhino were shown ro be ranging outside the IPZ.
Extrapolating to the whole IPZ population, it was estimared that there are 18-20 black rhino

on the periphery which range ourside the boundaries of the IPZ.



14. In order to quanrify home range analysis, it was established thar a minimum of 20 fixes

was required.

15. Based on above, mean range size for males (n=5) was 96.24+18.74 km2 (max.=146.12 km?2)
and for females (n=13) it was 87.42+22.18 km2 (max.=282.40 km2).
16. In general wet season ranges for both males and females were smaller than dry season

ranges, the difference being more pronounced in males.

17. From July 1294-September 1996, a total of 839 observations were made of 39 black rhino

in the IPZ. 17 males were observed on 251 occasions and 22 females on 588 occasions.

18. Data on social interactions between sexes, subadults and juveniles was analysed.

19. Of the 23 calves known to have been born to dams dehorned from 1992-5, only three
calves were lost, suggesting that dehorning had no significant effect on calf survival.

20. Preliminary data suggested that intensive management (boma holding, and frequent
immobilisation) compromised the reproductive capacity of female black rhino. Mean number
of calves per female surviving to > 3 mths was 0.14 for the intensively managed group and 0.62

for the non-intensively managed group.

21. There was tentartive evidence that females immobilised in the first trimester of pregnancy

were likely to abort their calves.

22. Overall, abour 60% of all standard radio-collars fitted (strap variety) came off within 12

months. Collar loss was relatively higher in males than females.

23. A cost-benefit analysis was carried out for various options with regard to black rhino

management policy.

24. A 10-year course of action was recommended for the Sinamatella IPZ with the aim of
developing a long-term, sustainable strategy for black rhino conservation and managment, and
one which optimised local expertise. It was suggested that the most important and immediate
action should be the boosting of scout numbers to the recommended one scout/20 km?.

was also suggested that peripheral animals. which are most at risk and are not protected by



anti-poaching patrols, should be radio-collared.

25. Regular aerial and ground monitoring of both collared and uncollared black

rthino should continue.

26. A photographic spoor technique for identification of individual black rhino being
developed by Rhinowatch and DNPWLM should be fully implemented by the end of 1997.

A report on the development of the spoor technique will be published separately.
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1 INTRODUCTION

1.1 THE PROJECT BACKGROUND

In 1970, an estimated 65,000 black rhino were distributed across Africa, extending from
Senegal in the far west to Somalia in the east and covering large areas of East Africa, all the way
into Angola, Botswana, Namibia, Zambia, Mozambique, Zimbabwe and South Africa.
However, by 1987 this population had been decimated to less than 4,000 (Cumming er 4/,
1990), and 1993 estimares suggested thart the world population of this magnificent animal was
less than 2500 (Redmond, 1993). Fig. 1 shows the 1995 world population estimate to be 2408
(Brooks, 1996). Brooks (1996) points out that although this figure is lower than the African
Rhino Specialist Group estimates for 1992 and 1993, the 1995 estimate excludes speculative
guesstimates, which account roughly for the difference. He also points out that while the black
rhino population trend is now stable, this is largely due to a combined increase of the South
African and Namibian populations of 308 rhinos since 1993. The black rhino has been lost from
much of its original range, and only three countries are now thought to have growing
populations - Namibia, South Africa and Kenya. However, Conybeare (1995) reported that

overall the Zimbabwean population was also growing.

The black rhino (Diceros bicornis) is the sole survivor of a genus whose first representatives
appeared on earth abour five million years ago. The use of rhino horn by humans was first
recorded in China around 2600 B.C. (Nowell ez a/, 1992). In the last twenty five years,
representing less than one second in a 24 hour representative history of the species, the demand
for rhino horn, primarily as an ingredient in traditional oriental medicine, has vastly outpaced
sustainable supply. The horn is used primarily in Asian countries as an ingredient in traditional
medicines, but has also been used extensively for making ceremonial dagger handles in the
Yemen. Although the black rhino is protected from legal international trade under CITES
Appendix 1. the black marker value of the African horn to the rerailer is currently as much as
810,286 a kilogramme and there is thus a strong financial incentive to poach the horn (Bradley-
Martin, 1993). A recent haul of poached black and white rhino horn in London (Streeter,
1996) yielded one horn with an estimated market value of US$150.000. The result of the
uncontrolled trade in rhino horn is that this magnificent species is now faced with possible

extinction,

Many different approaches have been used globally, in attempts to protect the remaining
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3

animals. Despite much effort, control of the illegal internarional trade in rhino horn has provec
difficult, partly because of the difficulty in tracing the trade routes and also because the use
rhino horn is culturally-entrenched. Although recently some progress seems to have been made
in this area, it is not sufficient to guarantee the future safety of the rhino. Protecting existing
populations iz situ has proved to be the only successful method of conserving these animals, and
has been most successful where animals have been locally rranslocated to areas small enough to
patrol and fence adequately (Leader-Williams, 1993). Effective protection of a low-density
population in a large area is only feasible if sufficient financial resources are available or the
poaching threar is small. Nevertheless, whether in game reserves, or larger areas, the effective
protection of animals 7z situ is many times more cost-effective than attempts at protection
through captive breeding (Leader-Williams, 1993; Alibhai & Jewell, 1994b). Given thar
attempts at controlling the illegal trade in rhino horn might not succeed before the wild
population has been eliminated, and that captive breeding replacement rates for the black rhino
are running at a value of O% after almost 15 years of attempts at captive breeding (Farst &

Foose, 1996), it is vital thar urgent attention be focused on protection of this species in situ.

In order to implement an effective management strategy for any #n situ population, it is
essential to have accurare, current information on the abundance and distriburion of thart
population. Any strategy implemented without such information could constirute a waste of
valuable and often scarce resources. Despite the threarened status of all five of the rhino species,
relatively little reliable census data for any of these species has been available, and many
conservation policy decisions have been based on “guesstimates” (Cumming et 4/, 1990).
Rhinowarch was established in 1990 with the aim of providing reliable census data for rhino

populations to those authorities responsible for formulating rhino conservation policies.

In 1990 Zimbabwe was thought to have more than half of the world population of black rhino,
1754 animals (Cumming ez 4/, 1990), and was considered the last stronghold for this species.
However, the population has declined very dramatically since then and, although as Table 1
shows, the most significant decline occured from 1991 to 1993, it was evident from field
reports that numbers were already declining in 1988. It is unlikely that this dramartic decline
can be attributed entirely to poaching activity. According to Cumming ez a/ (1990), the
estimares (Table 1) were based on non-specific and generally unreliable surveys, which in some
cases had been carried our many years earlier. It was quite obvious that there was a need for
reliable scientific dara on the numbers and distribution of black rhino in different parts of

Zimbabwe, as underlined by Cumming ez 4/(1990). In 1992, Rhinowatch, in conjunction with



N | Yy % (] B IR | Y e Sl | 5 TR |
P &&’W**%
15 1970 1975 1985 1988 1989 1990 1991 1993 1995 1996
739-1476 860 1605 1532-1682 2026 1740 1845 125 NA 122
102 0 0 159 162 14 150 160 188 202
739-1476 860 1650 1691-1841 2188 1754 2095 285 NA 324
A A A A B C B A NA D

‘TABLE 1. Estimates for the Zimbabwean black rhino population 1970 t01996.

A. duToit, R. 1993. Rhino Conservation in Zimbabwe. Unpubl. pp 45.

B. DNPWLM. 1992, Zimbabwe Black Rhino Conservation Strategy.
G Cumming, D.HLM. et al. 1990, African Elephants and Rhinos - Status Survey and Conservation AL[IOII Plan. IUCN/SSCAfrican
Elephantand Rhino Specialist Group Publ. pp 72.

D. Rhinowatch for Sinamatella IPZ numbers and Matipani (pers. comm.) for resc
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the Zimbabwean Department of National Parks and Wild Life Management (DNPWLM)
underrook a thorough ground census of the black rhino (Alibhai & Jewell, 1993), and othe:
large mammals (Alibhai & Jewell, 1994a) in the Chirisa Safari Area and the Sengwa Wildlife
Research Area. The resulting information on population density and distribution in this area
was then made available to the DNPWLM for the updaring of the appropriate management

strategies.

As a result of this survey the previous black rhino population estimate for the Chirisa Safari Area
of approximately 100 (du Toit, 1989), 130 + 74 (Towindo, 1990) and 350 (Cumming et 4/,
1990, for Chirisa Safari Area and Chizarira National Park) was revised to a dramarically
reduced 15 + 3. This decline in the Chirisa Safari Area population was echoed on many Parks
and Wild Life estates, and as a result the estimated population for black rhino in Zimbabwe in
1992 dropped from 1700 to less than 300 animals (du Toit 1993.) Recent estimates (Brooks,
1996) suggest that the population of black rhino in Zimbabwe may be around 315 animals,
although Conybeare (1995) estimated a figure of 291, but did not correct for the estrimared
population of the Sinamatella IPZ at the end of 1995. The present black rhino population in
Zimbabwe is estimared at 324, with 202 animals on private land and 122 in the IPZs (Fig. 2).

In 1993 the DNPWLM of Zimbabwe formulated an emergency rhino action plan
(Department of National Parks, 1993) which designated four areas as intensive protection
zones (IPZ) for black rhino. The emergency plan proposed that all black rhino on the Parks and
Wild Life estate be translocated into the four newly created IPZ’s where they would be
intensively protected. The four designated IPZ’s are; Matobo, which lies within the boundaries
of Matobo National Park; Matusadona, which lies within Matusadona National Park:
Sinamarella, which lies within Hwange Narional Park and Deka Safari Area;: and Chipinge,
which lies within the Chipinge Safari Area. The Sinamatella IPZ, in Hwange Narional Park and
Deka Safari Area. is the largest designated IPZ at approximately 1,500 km2 | has the single
largest black rhino population in Zimbabwe and is one of the three IUCN rated key black rhino
populations in Zimbabwe. It is also the only IPZ with the potential for IPZ size increase - which
could rake place within Hwange National Park, Deka Safari Area and Matersi Safari Area. In
1992/3 12 animals were translocated into the Sinamatella IPZ from various outlying areas,
including Chizarira National Park and Sikumi Forest Area, to consolidate the population

already present.

In 1994 Rhinowatch, in conjunction with the DNPWLM, carried out a systematic ground
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Fig. 2. October 1996 estimates of black rhino numbers in conservancies/private land (Matipani pers. comm.) and on
state land in Zimbabwe. Total population estimate = 324 (the estimate does not include the few rhinos on state land
outside the 1PZs).
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survey of black rhino in the newly formed Sinamatella IPZ to establish a baseline figure for the
population from which demographic indicators could be taken in future to monitor the succe

of the IPZ concept (Alibhai ez al, 1995). The estimated population of 55+5 animals for this [IPZ
showed it not only to be the most significant population of black rhino on Narional Parks
Estarte, burt also the largest contiguous population of black rhino in Zimbabwe. Furthermore,
no recent evidence of poaching of rhino was found which was consistent with the increased
protection afforded to the population through the implementation of the IPZ concept. In the
same year a census was undertaken of che other large mammal species in the IPZ (Alibhai ez 4/,

1996)

In an attcempe to protect and monitor che Sinamatella population the DNPWLM dehorned
and radio-collared black rhinos on several occasions over the period 1992-5. In
September/October 1992 the Veterinary Unit of the DNPWLM undertook a dehorning
operation in the Sinamatella IPZ. Sixty-nine black rhino were immobilised and, of these, 58
animals dehorned (Kock & Atkinson, 1993) and in September/October 1994 (Veterinary Unit
report 1995) they repeated the de-horning operation during which 35 animals were radio-
collared primarily for the monitoring and protection of the animals by the anti-poaching units.
However, this also afforded an opportunity to study the ranging and distribucion of the
population in greater depth than had previously been possible. In November/December 1995
(Veterinary Unit report 1996) the Veterinary Unit immobilised 32 animals and fitted 27 new
radio-collars. However, none of these animals were dehorned and since then no further

dehorning and/or radio collaring has taken place.

In 1995 Rhinowatch, in conjunction with the DNPWLM, began a long-term study of the
ecology and behaviour of the black rhino in the Sinamatella IPZ. Initially it was considered
most urgent that data was gathered on the distribution and ranging behaviour of the animals in
order for the DNPWLM to be able to assess the security of the population and the success of
the IPZ stracegy.

1.2 THE PROJECT AIMS

The primary and immediate aim of the Rhinowatch project in 1995/6 was to monitor the
distribution and movement patterns of the black rhino in the Sinamarella IPZ. This was donc

for two equally important reasons. First, it was imperative thar this information was available to
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the Warden ar Sinamatella so that the anti-poaching patrols could be deployed in the most
effective manner. Second, it was important from a scientific and management point of view,
and for the purposes of future management, to begin to provide information on the spatial
distribution patterns and habirar utilisation of this young and growing black rhino population.
By doing this, the project was artempting to meet with management requirements, whilst at

the same time fulfilling research aims.

The third aim was to begin to gather dara on the biology of this endangered species in the
Sinamarella IPZ, in particular data on reproductive ecology (birth rates, calf survival, inter-
calving intervals etc.) and general aspects of population dynamics (population growth rates,
recruitment rates, dispersal etc.). Also, since a number of animals had radio-transmirtter collars,

it was hoped that it would be possible to collect data on social interactions berween individ uals.

A third aim was to begin to develop a non-invasive, cost-effective and sustainable technique for

the identification and monitoring of individual black rhino using spoor analysis.

1.3 THE STUDY AREA

The Sinamatella area was gazetted as parc of Hwange National Park in 1952, before which
parts of the area were commercially farmed (Tafangenyasha & Campbell. 1995). It was
identified as a primary site for an Intensive Protection Zone (IPZ) in the Black Rhino
Emergency Plan of 1993 (DNPWLM, 1993). It was also recognised in the Hwange National
Park Plan (Jones, 1992), as an area in which a study was required on the density and

distribution of rhino because of the very limited data available.

The Sinamatella IPZ lies within the Hwange National Park and adjacent Deka Safari Area in
North Western Zimbabwe (Fig 3).

Sinamatella Intensive Protection Zone is an area of 1530 km?2 which extends from
approximately 18° 23’ to 18° 48’ S and 26° 05" to 26° 40’ E, and incorporates northern parts of
Hwange National Park and western and southern parts of the Deka Safari Area. Alrirude
ranges from 840m on the Deka river to 1153m at Bumbuzi, and the area has a mean annual
rainfall of 572mm. ranging from 138 to 955mm (Tafangenyasha & Campbell. 1995). The

area contains several geological types including pre-cambrian rocks, karoo sediments, kalahari
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sands and batoka basalt. Woody vegetation types (Rogers, 1993) include Combretum sp. and
Boscia angustifolia open scrub and thicket on Lower Karoo sandstone, Colophospermum maopan:
and Terminalia prunioides woodland on mudstones, Colophospermum mopane and Acacia sp.
woodland adjacent to riverine vegetation, Diospyros mespiliformis and Combretum mossambicense
riverine vegetation, Colophospermum mopane and Commiphora marlothii mixed woodland on
scree slopes and Combretum elaeagnoides and Diospyros quilioensis thicket on the escarpments
(Rogers, 1993). The IPZ is drained primarily by the Deka river on the northern and western
boundary, the Lukosi centrally, and the Inyantue river on the eastern boundarv. The rainy
season runs approximately from October until March, and rivers and watercourses are usually
dry 2-3 months after the end of che rains. Water is then only available in the natural springs

and man-made dams and waterpoints.

Rhinowatch is based at Sinamatella Camp which is centrally situated in the IPZ (Figs. 4 & 5).

1.4 THE HISTORY OF THE BLACK RHINO IN THE STUDY AREA

The black rhino is indigenous in the study area, where it was recorded by many early European
hunters and explorers. Balfour (1991) writes that Selous recounted thart black and white rhino
were “practically exterminated” in all the countries between the Limpopo and Zambezi rivers
between 1872 and 1890. This was due partly to sport hunting and partly to the trade in rhino
horn. This was undoubtedly greatly increased due to the appearance of firearms bought into
Africa by Europeans in the 1800’s. The population began therefore to decline dramatically
from the latter half of the 19th century. There were a few sightings in the 1940’s of black rhino
in the area which is now the Sinamarella IPZ, although one of these animals was shot by a local
farmer who apparently mistook it for an eland. The first actempts to re-establish the popularion
were made in the 1960’s and early 1970’s. (Herbert & Austen, 1972, Booth er al, 1983). In
1961 Operation Noah began a translocation of animals out of the newly flooded Lake Kariba.
Further translocations were made throughout the 1960’s and early 70’s from other parts of
what was then Rhodesia (du Toir, 1989b). This strategy appeared to be successful, because in
1988 the black rhino population in Hwange NP, the Deka SA and Matetsi NP was estimated
to be 250 (Tatham & Taylor, 1989). However, in 1988 a renewed wave of poaching for horn
began in earnest in the region. after the population in the Zambezi Valley had been
dramatically depleted. 78 animals were reported poached from the region between 1988 and

1993. Using the estimated carcass recovery percentage of 56% for the Sinamartella IPZ
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(see below) this would suggest that more than 140 animals were actually poached during chis
period. Since the creation of the Intensive Protection Zone at Sinamatella there has bee: -
reported poaching, and animals have been introduced from other areas of the country - in

1992/3 12 animals were introduced from outside the current IPZ, primarily from Chizarira
and Sikumi Forest Areas.
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2 METHODS

Several methods were used over the period 1994-6 to gather data about the demography,

distribution, ranging behaviour (movement patterns) and social interactions of the population.

2.1 RADIO-TRACKING
2.1.1 Collaring and telemetry equipment

The radio-collaring of black rhino in the Sinamatella IPZ was carried out by the Veterinary
Unit of DNPWLM using a helicopter, a fixed wing plane and ground support, on three
different occasions in 1992, 1994 and 1995 (Kock & Atkinson, 1993; Veterinary Unit 1995 &
1996). Several translocated animals were radio-collared and dehorned in 1993. Resin housed
Telonics transmirtcers were fitted on the rhinos using two different designs of collars, strap
(1992, 1994 & 1995) and hose (1994). The transmitters which emitted signals continuously,
were equipped with mortality indicators which started trasmitting signals more rapidly when
inactive for 5-6 hours. The radio signals were picked up using three Telonics receivers, one TR4,
and two TR2 receivers equipped with scanning units. Both vehicle-adapted omni-direcrional

antennae and heavy duty directional antennae were used for signal detection. Small portable

and flexible mono head phones were used which enabled the tracker to keep one ear open for

environmental cues. In October 1996, there were 17 black rhino with effective radio-collars in
the Sinamarella IPZ.

2.1.2 Aerial tracking method

Approximately every three to four weeks (variable) during the study period, the DNPWLM
conducred an aerial census using a fixed wing light aircraft or small helicopter with fixed
antenna to collect locstats for collared rhino on the ground. This data was included in the
radio-tracking database. Animals were occasionally sighced which had no collars, and were
recorded. Collars which had fallen off were retrieved. During aerial tracking, locstars were

recorded by the observer using familiarity of the terrain and at times using Global Posirioning

Systems (Trimble Ensign or Garmin).

2.1.3 Ground tracking method



Rhinowatch tracking teams together with DNPWLM Scouts operated each day from the
Sinamatella base throughout the study period. On occasion, fly camps were established to
enable ground coverage of the more peripheral areas of the IPZ. Teams operated from trucks
using omni-directional antennae where appropriate and the direction of the signal ascertained
using the di;ectional antenna and a compass. A fade-out technique was used to increase the
accuracy of the directional estimare. Using this technique, the highest signal intensity and
therefore the most accurate estimarion of the direction of the animal, was taken to be mid-way
between points at which the signal faded our either side of the range. The compass bearing
was read and recorded. Several different bearings were taken from different positions, until a
field triangulation calculation could estimate the position of the animal. The angle of
declination (8°) was subtracted from the bearing reading for plotting on the map. Readings

were taken as close together in time as was practicable.

For purposes of visualising the animal, proximity could be accurately gauged by the intensity
of the signal, generally a very loud signal being received when within approximately 1 km of
the animal. The animals were always approached quietly from downwind, with the aim of
causing them minimum disturbance and making good behavioural observations. Ar all bearing
and observations points, locstats were recorded with Trimble Ensign Global Positioning

Systems accurate to +60metres.

2.2  ESTIMATION OF RHINO POSITION BY TRIANGULATION, AND
ASSESSMENT OF ACCURACY BY COMPARISON WITH OBSERVED POSITION.

Because many animals were initially radio-collared after the operations in 1994 and 1995, and
radio-tracking was also fairly time-consuming (the location of a signal and subsequent tracking
of an animal often took several hours depending on terrain) it was imporranc char an
appropriate technique be used for the rapid and reliable estimation of animal position. For the
preliminary investigation in 1995/6 this was done using simple geometric triangulation on
1:50,000 maps. Controls on accuracy were made by placing transmirtcer collars at known
locations and estimating position from a minimum of three different locations. Bearings
received from the transmitter were plotted on maps. making a deduction of 8° from each
bearing before plotting to allow for the angle of declination, and calculations of estimated

position of the animal made as follows:
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1. Where three or more bearing lines intersected exactly, the point of intersection was taken as

the estimated position.

2. Where three or more bearing lines came together to form an approximately equilateral
triangle, the mid point of the triangle was taken as the estimated position. Where the shortest
side of the triangle was less than half the length of each of the two longer sides, the Priddel
Method was used and the mid-point of the shortest side was taken as the estimated position

(Pyke & O’Connor, 1990).

3. Where more than three bearing lines produced more than one triangle, or polygon of
intersection, the smallest shape produced by the most lines was raken and the midpoint used as

the estimated position

4. Where the lines did not intersect, or where insufficient bearings were available, no estimared

position was calculated.

To estimate the reliability and accuracy of this triangulation method, an estimated position was

compared with the known (observed) position of the animal from radio-tracking. The accuracy

of the estimated position was classified as below:

A = Estimated position was = 1 km of observed position.
B = Estimated position > 1 km but £ 2 km from observed position.
C = Estimated position > 2 km from observed position, or no estimated position obtained

because bearings did not cross.
Dara was further analysed to test the significance of other variables:

a  different animals, to allow for possible differences in the transmitter strengeh, and the
variability of terrain occupied by different animals

b different trackers, to allow for individual expertise.

¢ means of the distances berween all the contributary bearings and the estimated position of

the animal. to allow for the proximity to the animal when bearings were raken.
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2.3 HOME RANGE ANALYSIS

The minimum convex polygon technique (Harris ez 4/, 1990) was used rto calculate home
ranges for collared animals, using visual fixes acquired from aerial and ground radio-tracking,
and ground spoor tracking. This technique was chosen because it is the only home range
technique which is easily comparable between studies. It is also more robust than other

rechniques when the number of fixes is low, as was the case for several animals.

Ranges which included all fixes obtained over the study period were plotted by size, for all
animals. The increase in range size by number of fixes was calculated for the population in an
attempt to ascertain at whar number of fixes a reasonable estimation of range could be made.
Range sizes in wer and dry seasons were calculated for males and females and comparisods

made. Range overlaps in wet and dry seasons were calculated to ascertain whether there was

significant drift in range between these seasons.

Wild trak software for the Apple Macintosh was used for the analysis (Todd, 1993).

2.4 SPOOR ANALYSIS
2.4.1 Tracking by spoor

It became clear throughout the study period that radio-collars were a temporary solution to the
problem of monitoring the population. The number of animals with radio-collars represented
up to 50% ar maximum of the total estimated population, and declined rapidly over the
research period, either through failure of the transmitter, or, more commonly, loss of the collar
from the animal. It was evident that it would be necessary to develop other techniques for
locating the animals, which could be complementary to the radio-collaring programme, or

operate alone if no collars were available. First amongst these was the tracking and subsequent

identification of animals by their spoor.

Rhino spoor was located and tracked using the field skills of the scouts of the DNPWLM. In

favourable conditions. there was little difficulty in locating and following fresh spoor.

2.4.2 Identification of individual animals by spoor recognition
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du Toict (1989) described the identificarion of individual rhino by analysis of spoor, on the basis
that each animal had a unique spoor print. Provided the same foot was used to compare prints,

it was shown to be possible to identify animals in the field by means of their spoor print.

In 1992 Rhinowatch began to develop a new technique for the identificarion of animals using
spoor analysis (Alibhai & Jewell, 1993). This technique was refined in 1994 (Alibhai ez 4/,
1995) and further refined in 1995/6 for development of a photographic spoor analysis
technique for censusing and monitoring of individual black rhino. Initial trials are very

promising and the results will be published in a separate report.

Spoor seen were recorded in one of the three designated age categories, but only fresh and

more detailed spoor, predominantly category A , were used. (Towindo, 1990).

2.5 DEMOGRAPHIC DATA COLLECTION

During each of the radio-collaring operations, data recorded by the Veterinary Unir and
collated by Rhinowatch formed the initial basis of population data subsequently gathered on
the ground through radio-collaring and spoor work by Rhinowatch and DNPWLM staff.

Specific information about the sex and approximate age of individuals in the population, and
the reproductive status of females was collected over the entire study period by aerial and
ground radio-tracking and by spoor tracking. An estimated age of some adults was made by
the Veterinary team according to dentition (Hitchins, 1978) although some doubts have
subsequently arisen about the accuracy of these estimations. The rime that a new calf was first
seen was recorded and the ageing of the calves and sub-adult animals was based on the system
of measuring the animal against the dam when standing side by side after du Toit (pers.
comm.) who modified the method previously devised by Hitchins (1970). Adcock (1996)
devised a modified system of ageing based on Hitchins (1970), bur this relied to a greater

degree on horn shape and size, and was impracticable in the dehorned Sinamatella population.

Estimares were made of the annual races of increase and the mean annual rate of increase for the
period 1992-1995. The value of the mean annual rate of increase was then used to make

projections of the rates of population growth based on the exponential model. Estimates for the
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“carrying capacity” of black rhino in the IPZ were made using densities from published studies.
For the purpose of future management, the rime raken to reach the “carrying capacity” was
estimated. For populations occuring in confined areas, such a projection would be based on the
logistic model, assuming that as the population approaches carrying capacity, the rate of
population growth would slow down until the asymprote is reached when the growth rate
would be zero. However, the Sinamarella IPZ lies within the Hwange National Park and Deka
Safari Area. There are no fences to restrict the population which means that as the population
expands, it is likely that animals will begin to disperse into areas outside the IPZ. The logistic
model is inappropriate in this situation hence, the calculation of time projections to reach the

“carrying capaciry” were based on the exponential model.

2.6 BEHAVIOURAL AND ECOLOGICAL DATA FROM DIRECT OBSERVATION

Animals were observed in the field for as long as possible withourt disturbing them. Notes were
made of the different categories of activities. When individuals were seen with other black
rhino, in each case an actempr was made to identify the rhino. Dara on social interactions was
recorded in the field and then put on a data base at Sinamatella. Where animals were found

resting during the middle of the day, as was often the case, observations on behaviour were

limiced.

2.7 CARCASS DISTRIBUTION

During the field work, rhino carcasses found in the field were brought back to Sinamarella. The
exact location of each carcass was determined using GPSs. Information about carcass location,

approximate age of the animal and the age of the carcass was recorded on a dara base.

2.8 COLLECTION OF DATA ON ECONOMIC COSTS OF VARIOUS
MANAGEMENT OPTIONS FOR PROTECTING AND MONITORING THE BLACK
RHINO IN THE SINAMATELLA IPZ

An artempt was made to assess the economic costs of the various options for protecting and

monitoring the black rhino in the Sinamatella IPZ. A table was then compiled to compare the
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costs and benefirs of the merhods, and a 10-year plan designed to incorporate the best options

over that time period.

2.9 METHODS OF DATA ANALYSIS

All information was recorded on observation sheets in the field and entered into 4D 1st
relational database on a computer at Sinamatella. Each animal was identified as far as possible
using a base code adopted by the Veterinary Unit in 1992 and 1994 (Veterinary Unit, 1993 &
1995). To facilitate the recognition of maternal lineage, Rhinowatch developed a new code.
Statistical analysis was done using JMP sofrware (SAS Institute), graphing using Delragraph
Pro, and mapping using Aldus Freehand and Wildrrak, ail designed for Apple Macintosh.

Analysis of demographic projections was carried out on an ICL computer at Sinamatella.
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3 RESULTS

3.1 DEMOGRAPHY AND REPRODUCTIVE DATA ON THE BLACK RHINO
POPULATION IN THE SINAMATELLA IPZ -

3.1.1 Population composition 1992-5

Fig. 6 shows the population composition from 1992 - 5 based on known animals as idenrified
by Rhinowatch and the Veterinary Unit. During the collaring operation, the Veterinary Unit
immobilised a certain proportion of the IPZ population which constitures a sample of the entire
population. The sample size varied each year according ro the amount of time spent by the
Veterinary Unit at Sinamarella. Hence, the actual number of animals in Fig. 6 (and Table 2)
does not indicate a trend in population size of black rhino in the IPZ. However, the
composition of the known population remained fairly consistent during the study period and,
although adult females consistently out-numbered adult males in each of the four years, the
overall ratio was not significantly different from the expected 1:1 & chisquare = 5.98,df = 3, p
> 0.05). The composition of the population indicates that the male: female ratio varied from a

maximum of 1:3 in 1993 (small sample size)to almost parity, 1:1.19 in 1992.
3.1.2 The % mean annual birth rate and % mean annual rate of increase 1992-5

The % annual birth rate was calculated as the number of calves born in one year as a percentage
of the toral known population art the beginning of that year. The % annual rate of increase was
calculated from the annual birth rate adjusted for known mortalities occurring in thar year
(Caughley, 1977). The mean rate of increase and the mean annual birch rate were calculared
for the period 1992-5. Table 2 shows a mean annual birth rate of 13.29% and a mean annual
rate of increase of 11.18% in the known Sinamatella IPZ black rhino population in the period
1992-5. The mean annual rates of increase varied from 4.87% in 1994 to 15.15% in 1995.
This wide variation was partly due to the fact that in some years the sample size was very small,
particularly in 1993 when the collaring/dehorning operation lasted a very short period.
Obviously it is not appropriate to place emphasis on a single population growth rate for any one
year in a species which has such a long inter-calving interval. Racher. a mean should be taken

from several years.
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3.1.3 Number of births per mature female 1992-5

Table 3 shows the number of calves born per mature female per annum for the years 1992-5
and the mean over that period. The figure of 0.27 mean births per mature female per annum
indicates that out of every 100 mature females in the populartion, an estimated 27 would be
expected to give birth each year. This is a more accurarte indicator of reproductive performance
than population growth, which does not take into account sex ratio or the reproductive state of

all the females (i.e. ratio of marture/immature) in the popularion.
3.1.4 Age at maturity of females

There were only two occasions on which it was possible to get a reliable estimare of the age ar
which a female first produced a calf. On both occasions, these females were still with their
mother when first idenrified. One female was aged at 42 months on 28/08/92 and was
observed with her calf on 02/08/95. If the ageing of both the mother and calf(carried out by
the staff of the Veterinary Unit of DNPWLM) is assumed to be correct, then allowing for a
gestation period of 15 months, that female conceived when she was 63 months old. The second
female was also identified as being approximately 42 months old and its estimated age of first
conception was 60 months. In both cases the animals were aged as sub-adules whilst still wich
the dam, and estimating the age of a sub-adult is acknowledged to be difficult, especially in a
dehorned population. Nevertheless, it is likely that these estimated ages of conception are

accurate to + 6 months.
3.1.5 Inter-calving intervals for females in the Sinamatella IPZ 1992-5

Inter-calving interval is a demographic feature which is an indicator of the rare at which the
population is growing. Generally the lower the figure the faster the population growth. Table 4
shows the inter-calving interval in months berween births for those animals for whom reliable
calving dates were available in the Sinamatella IPZ. The black rhino has a gestation period of
approx. 15 months. The mean intercalving interval recorded was 42.5 + 6.64 months, ranging

from a minimum of 21 months to a maximum of 80.

3.1.6 Projected growth rate and times to reach estimated “carrying capacity” of the black

rhino population in the IPZ
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48

64

80

25

24

21

Table 4. Inter-calving intervals identified in the
Sinamatella IPZ from nine females 1992-96
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Table 5 shows the projected growth of the population based on different estimated rates of
annual increase. The examples taken are based on the current mean annual rate of increase ir
the Sinamatella IPZ (11.2%) and the maximum annual rate of increase recorded during this
period (15.2%). Lower rates of 5% and 7.5% are included as being more representative of
other populations in Southern Africa (Adcock, 1996). If the current mean rate of growth is
ma