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ABSTRACT

Seventy-four free-ranging roan antelope Hippoira-
gus equinus equinus (Desmarest, 1804) were cap-
tured by dart immohilisation and successfully trans-
ported under protonged narcosis in a C130 Lockheed
Hercules airfreighler over a distance of 430 nautical
miles to the Etosha National Park. Struggling and
exertion during handling and transport and heat
stress were cffectively controlled by prolonging the
period of immobilisation,

I INTRODUCTION

The former range of the roan antelope, Hippotragus
equinus equinus (Desmarest, 1804) in South West
Africa comprised the whole north-eastern portion of
the country Irom the Ruacana Falls at 14° E to the
Botswana border (including the Caprivi Strip) and
along the castern part, as far south as latitude 21° S.
Within this area roan were widely distribuled, ex-
tending as far as the eastern Namutoni area of the
Etosha National Park (Shortridge, 1934), Pioneers
even came dcross scattered roan herds in parts of the
Kaokoveld, which includes the extreme weslern
Otjovasandu area of the Etosha National Park.

In recent times there has been an alarming decline
in thesc roan populations and they became restricted
to the most north-easterly part of the country, where
surveys revealed that there are no more than 400
left (excluding the Caprivi). Indeed Pienaar (1968Db)
points out that this antelope is now rare throughout
its range in Africa. Any attempi, therefore, to cap-
fure and save it from extinction in South West
Aflrica justified the usc of the most modern techno-
logical aids and the development of new techniques
for immobilisation and translocation procedures. In
September and October 1970 an amnbitious operation
was therefore launched by the South West Africa
Division of Nature Conservation and Tourism for
the capture and transfer ol 74 roan antelope to the
Etosha National Park (Map 1) where the fulure of
these rare animals (Southern Africa’s second largest
anielope) could be safeguarded.

I CAPTURE OPERATION

21 TLocality and description
ol area

The operation was conducted in the dry river-bed of
the Khaudum Omuramba in the north-easiern cor-
ner of South West Africa, some 460 km by road
from Grootfontein (Map 1). The fast 160 jun con-
sisted merely of bush tracks over loose sand and
coutd only be traversed by four-wheel drive vehicles.
The greater proportion of this country is flat and
featureless and during the dry season water is
fimiled to a lew scaitercd pans and drainage systems
(omurambas). The vegelation comprises (ypical



38

HOFMEYR

‘140
Ruacana falls

Otjovasangd

Otjiwarongo®

21°

Namutoni

B 444
¥ x
Grogtfontein

Windhoek
®

Swa

Map 1. The translocation of roan antelope to the Etosha National Parl, South West Africa,

woodland savanna and forest of the northern Kala-
hari. Trees, predominantly Pterocarpus angolensis
DC, reach a height of 20 m. The Khaudum
Omuramba, which is 200 to 1 000 m in width, is
treeless and it was within a narrow 35 km stretch of
this river-bed that the roan were caught.

22 ITmmobilisation

A survey carried oul earlier in 1970 indicated that
the roan were dispersed over a wide area. However
by September, [ollowing a severe drought, water was
limited to pools in the Khaudum Omuramba and, as
roan are very dependent on water, an estimated 240
animals had congregated in the vicinity. Bushmen
had recently burnt the grass, which had sprouted in
the river-bed and acted as an additional attraction

for the animals. Therefore, although conditions were
unfavourable climatologically (Hofmeyr & de Brui- .
ne, 1973), it was possible to launch a capture opera- .
tion.

The work done by Pienaar (1968b) on the immobili-
sation of roan antelope and by Keep & Keep (1968) -
and Pienaar (1968a) on the introduction of the Buty- -
rophenone compounds in the immobilising drug mix-
ture served as most useful guides for this operation.
The animals were darted from a Bell 47G4A heli-
copter. Initially nets were used with unsatisfactory
consequences. The Palmer long range (pneumatic) -
projectar and Palmer 3 cc darts fitted with NC2 -
needles (Paimer Chemical & Equipment Co.) were -
employed and proved to be very effective. Using this -
equipment the dart could safely strike almost any -




atf-'bf the body without inflicting any undue inju_—
y. For the safe and effective intramuscular admi-
iration of the immobilising drugs the projector
ias aimed at a 40° to 70° angle at the rump of the
nimal directly in front of the hclicopter. Accurate
imobilisation times, taken from the moment of
p'éict of the dart uniil the animal became recum-
ent, were recorded with a stop watch.

nitially the roan were easy to approach but they
pon. learnt to make [or the cover of the trees when

ey heard the approaching helicopter and it became
ncreasingly difficult to drive them out into the open
‘again (Plate 1). They therefore had to be darted
‘hefore they reached the forest and, being relatively
‘emall-and fast-moving targets, good co-ordination
hetween the pilot and the gun operator was an im-
“portant requisite.

““Altogether 81 roan antclope were immobilised. in 61
- cases 4 mg Etorphine hydrochloride/M99 (Reckitt)
was used as the narcotic and 200 mg Azaperone
“(Janssen) as the neuroleptic. Similar dosage rates
~were used for animals ranging from 100 to 325 k32
in weight. A parasympatholytic was not incorporated
“in'the drug mixture, The immobilisation time varied
“from: 3 min. 12 sec. to 19 min. 49 sec. (average 7
- min:; 36 scc.). In 20 cases the M99 was replaced
“iyith'40 to 60 mg of Fentanyl (Janssen). The Fen-
‘ tanyl/Azaperone combination took 6 min, 45 sec. to
+21: min. 40 sec. (average 12 min, 7 sec.) to induce
“immobilisation. In the writer’s experience M99 was
- superior. Besides being swifter acting, it produced a
more complele narcosis.

“The: first effects could be ascertained by observing
the'movement of the ears. This was soon followed,
isually within 2 to 4 minutes after darting, by
alaxia. The roan invariably went down in the sternal
_position. Younger animals weighing about 100 kg
‘Ustially ran harder and took longer to go down de-
pife proportionally larger dosage rates, while preg-
fant cows were inclined to become immobilised
more swifthy.

:_Or}- rare occasions the dart struck the vertebrae and
+ this caused the ncedle to become occluded hefore
the drug was discharged. It necessitated the [iring of
~a-second dart and animals that were darted iwice
- usually ran for long distances, often 8 to 10 km,
- before they were finally immobilised.

= D_Ep_ﬁ_‘nding on climatic conditions as many as cight
Toan were immobilised per day. On three occasions
.animals which were considered too old were re-
*: leased.

: Qn_ce the roan became recumbent, the helicopter was
:.'l‘gn__c_l_ed close by, usually within 100 m, so that
Immediate attention could be given to the animal. In
order 16 guide the vehicles to the capture site, close
- contact with the aid of radio iransceivers was main-
: tam?d between the helicopter and the ground staff.

Once. immobilised the majority of roan could be
capproached almost immediately. They were most
fractable when immobilisation had taken less than
1_.0'Z:_H11I1. On the whole, their rcactions were very
similar to those described by Pienaar (1968b).
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23 Post-capture care and clinical
observations

Post-capture care proved to be the most significant
aspect of the operation. Of the first six roan darted,
four died as a result of overstraining or capture myo-
pathy. Roan appear to be particularly susceptible to
this condition and losses were encountered despite
the prophylactic administration of drugs such as
Catosal (Bayer), Vecortenol (Ciba} and Thiamine
hydrochloride (Peterson).

The maost significant clinical signs shown by the
affected animals were the development of torticollis
accompanied by general muscular weakness. The
syndrome was noticed as soon as 2 hours after cap-
ture and once it was manifested clinically it became
an irreversible condition which was refractory to
treatment. Qver-exertion, hyperthermia and psycho-
logical stress appeared to be the main aetiological
factors involved in precipitating the condition. It
was therefore particularly evident in roan which
ran excessive distances and where excrtion was
Further aggravated when they were transporied by
conventional methods using crates, in which the
confined space subjected the animals to Further
overheating.

It was clear that, if further losses were to be avoid-
ed, radical changes in the modus operandi were
called for. Therefore, once an animal was immohilis-
ed, every attempt was made to prevent additional
exertion, alleviate and prevent hyperthermia and
eliminate psychological stress. A different method of
transportation which obviated the use of crates was
developed and proved to be of paramount import-
ance. In addition the prompt administration of
various prophylactic and therapeutic agents, in par-
ticufar the use of a vitamin E-selenium preparation,
appeared to be helpful. The following regime of
care and therapy prevented further clinical mani-
festations of the syndrome.

231 Drug administration and
handling

Drugs such as vilamin E and selenium (E-SE S.A.
Cyanamid) at the recommended dosage rate, Thiami-
ne hydrochloride {200 to 400 mg) and Catosal (3 to
10 ml) were promptly administered iniravenously.
Vecortenol (75 to 150 mg according to the weight of
the animal} and a long acting antibiotic were injected
intramuscularly. On account of the poor nutritional
value of the grazing at the time, some individuals
were not in optimum condition. The injection of a
vitamin ADE preparation was thercfore considered
advisable for all pregnant cows, animals in poor
condition and in over-exerled cases while a vitamin
B complex was administered lo roan in poor condi-
tion. An antibiolic mastifis ointment was inserted
into the dart wound.

Ape was estimated by examining the tecth. Three to
six centimelres of each horn tip was sawn off lo
prevent serious injurics should the roan fight in their
captive enclosure. An ophthalmic ointment was
placed on the cornea to prevent infection and de-
siccation and the roan were all blindfolded to pro-
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“rable 1. Observations on rectal temperalures, pulse and respiration rates in roan antclope.

Rectal Temperature

Pulse/Minule Respiration/Minute

Exercise -
Min. Max, X

, Range lMin. Max. X |Range| Min. | Max.

=1

Range

e
"

Roan captured
by immaobilisa-

37,8°C | 42,5°C

tion (100,0°F) | (108,5°F) [{103,4"F) | (8,5°F)

(81 animals)

39,7°C 4,7°C

87 | 208 | 140 {121 | 10 74 31 64

Wk

Roan immohil- | 354°C | 40,5°C | 37,6°C 51°C
ised tor ‘
translocation (95.8°F) |(104,9°F)| (99,7°F)

(74 animals)

(9,7°F)

42 77 60 | 35 14 | 44 27 30

cpulse and respiration rates of captured roan are wverages for 45 animals,
=wClinical observation done during transporl approximately 1 hour alter darting,

tect their eyes against dust and the glare of the sun.
Rectal temperature, respiration and pulse rates were
recorded in the majority ol cases and the conjunc-
tival mucous membranes were examined. The pulse
was casily felt on the middle coccygeal artery at the
base of the tail. The clinical findings from 45 ani-
mals are summarized in Table 1. These findings,
especially rectal temperature, were closely related 1o
the degree of over-exertion. Markedly clevated body
temperatures were usually a sequel to prolonged
immobilisation {imes and/or high environmental
temperatures. To minimise hyperthermia, roan were
therefore captured during the early hours of the
morning and in the late afternoon shortly before
stunset.

232 Transportation and
off-loading

As crates had proved to be unsatisfactory for trans-
porting the roan, it was decided to convey them to
their holding boma (enclosure) on the hack of ve-
hicles while they were still ommobilised (Plate 2).
For this purpose two open, light 14 ton four-wheel
drive vehicles were used. Employing this method
struggling was eliminated during transport and ani-
mals with elevaied body temperalures soon returned
to normal through convection as a result of the mov-
ing vehicle and evaporation in instances where water
was poured over the animal. Thus it proved possible
to successfully capture roan which had run long
distances and greatly cxerted themselves. In one in-
stance a roan which received a second dart after the
needle of the first had become occluded showed no
ill effects after it had run an estimated 10 km. [ts
recorded rectal temperature was 42,5° C.

The majority of adult females were pregnant and
great care was taken not to injure such animals dur-
ing loading, transportation and off-loading. At lcast
five men were required to firmly [ift, load and off-
load an adult roan.

During transport constant supervision was main-
tained over the animal, which was kept in the
sternal position. It was important for the head to be

held upright to allow eructation te occur and pre
vent the anset of tympany with possible complica-
tions of regurgitation, asphyxiation and aspiration
pneumonia.

Roan were usually delivered at the holding boma
within an hour after immobiiisation and in some
instances they remained immobilised for up to 3
hours. After off-loading the specific morphine anta-
gonist was administered intravenously into the ear
vein, either using 125 to 150 mg Nalorphine hydro-
bromide (Burroughs Wellcome) or 10,00 to 10,25
mg Cyprenorphine hydrochloride/M285 (Reckitt).
Recovery following Nalorphine was the smoothest
and quickest and, as it was advisable to get the im-
maobilised animal to rise as soon as possible, this
was preferred to M285,

Immobilised animals were placed well away from
obstacles which might cause injuries and were posi-
tioned facing the far end of the boma where the
rest of the herd congregated. Upon regaining con-
sciousness they never dashed away blindly, buf;
though still tranquillised, wallked or trotted over pur=
posefully to join the rest of their companions (Plaie

3).

233 The captive period before
translocation

The holding boma or enclosure was erected within
the catching area. It was 110 m in diameter and con-
structed of white opaque tight plastic sheeting 2,5
m high reinforced with netting on the outside
(Plates 4 and 5). Ample shade and drinking water
were provided and the roan were fed baled lucerne
and natural veld hay which were well distributed
into several feeding lots. Anielope cubes (Epol) were
provided ad [ib.

Apart [rom veterinary quarantine measures it was
essenfial for the roan fo recover from the initidl
shock of capture. They settled down remarkably
quickly in their holding pen but it took them somg
time (approximately 24 to 48 hours) to siart feeding
on lucerne. However, they fed on the grass provided



[most immediately. Once the quota of 74 roan was
:aught, the animals ‘c.onsumcd 20 to 30 bales of
weerrie a day in addition to the natural grass.
fielope cubes were mu.Ch sought alter and during
ot days water consumption was considerable. Roan
: iFferent age groups and both sexes derived from
‘weveral herds readily accepted onc another. No
arions injuries were inflicted during their mild
images, which only occurred to a limited extent
mainly when the animais became excited and
— “¢losely grouped while humans were present in the
nclosure.

i THE AIRLIFT OPERATION

“From the outsef il was clear that the translocation of
peroan by road to Otjovasandu in the western part
fthe Etosha National Park (Map 1), a distance of
ei1 000 km by road, would have been disastrous.
as originally intended to airlift them from a suit-
ble landing strip siluated 150 km from the Khau-
‘After transporting the first two animals captur-
1o this strip on an exceedingly poor, sandy bush
; bom ¢l it was obvious that this could nol be dane.

‘heonly alternative was an airlift from the Khau-
m: Omuramba, The rainy season was alrcady at
hund and the possibility of a giant airfreighter land-
ing in a river-bed not only proved io be a staggering
exercise in logistics but could only be contemplated
‘hile the river was dry. A senior captain of Suidwes
Lugdiens {South Wesi Airways). Windhock, was
lowir in (o investigate and select a possible landing
al T®

Resp /min
asg
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site. After a thorough investigation a landing strip
1800 m in length was located 5 km from the roan
enclosure.

Once it was established that an airlift was possible
an experiment was conducted to determine the
cffeet ol prolonged itmmobilisation on the roan
antelope. 11 was estimated that during the transit
operation they would have to be immaobilised for as
long as 5 hours.

After being darted from the helicopter. three cows
were refained fer clinical obscrvations and placed
under the shade of a canopy (Plaie 6). Body tempe-
ratures, respiration and cardiac rales were laken at
30 min. intervals. The resulis from one animal
(HE74) are plotted in Figure 1. A marked correla-
tion was lound belween the respiration rate and
body temperature. The latter decreased during trans-
porl to the boma, but later increased with a rise in
ambient temperature,

While immobilised the animals were moved over
every 30 min. from one side to the other, maintain-
ing a siernal position, to relieve the pressure on their
tcps. Roan HE75 remained down for a period of
Shours alter which she stood up ol her own accord
and joined the rest of the herd. HE76 and HE74
received Nalorphine after 5 and 6 hours respectively.

Ptyalism was the unly side effect noticed during im-
mobilisation, These resulls were most favourable
and it was felt that il would be perfectly feasible to
transport the roan by air while they were under deep
narcosis. Fur ransit it was important to dart the
animals al dawn when it was still cool, to minimise
the effects of heat stress. [n addition the pay load of

Pulse fmin
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NN 150
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lgur:g_;._ The effect of pralonged immobhilisation on respiration, pulse and bady temperalare in a caplured roan antelope( HE 74).



considerably reduced when it is ope-
environmental temperatures, especially
E off from a makeshlll landing strip.

es airfreighter touchecl down in a cloud of dust
in: the dry river-bed. The roan were reimmobilised
21 masse after groups of 10 to 15 animals had been
herded inte a smaller, specially constructed
enclosure (Plate 3). Darts prepared with 4 mg M99
and 200 mg Azaperone were [ired through slits made
in the plastic sheeting. Once all the animals were
down they were immediatcly placed on the hack of
open vehicles. As many as four animals per vehicle
were conveyed to the plane. There they were placed
three to four abreast on pallets lined with plastic and
containing a layer of sawdust overlaid with hessian.
Once loaded each pallet was moved into position on
rodlers and secured. The horns of the animals were
loosely tied with ropes to suspended cross chains
(Plate7) specially constructed for the purpose. This
prevented the animals [rom accidentally injuring
one ancther and, with their heads raised, the air
passages were kept open with no danger of bloat and
asphyxiation. Nets were placed over the roan to
secure them during take-off and landing. Moreover,
attendanls were stationed at strategic points to
supervise specific groups of animals and rectify their
positions whenever necessary. Ventilation and the
temperature inside the aircraft could be regulated
as required.

With 26 roan on board and loaded to capacity the
airfreighter took off with its precious cargo. The
animals only showed a temporary response to the
aircraft's engines when these were started, The
journey of 430 nautical miles took 1 hour 10
minutes and the roan were immobilised for a period
of 3 to 5 hours. On occasions it was necessary, par-
ticularly with the animals which had been immo-
bilised first, to administer an additional 1-2 mg
M99 and/or 100-200 mg Azaperone. During transit
clinical observations were made which indicated
that the majority of roan were not subjected to any
marked degree of stress {Table 1). They all received
an intramuscular injection of 3 ml Catosal plus a
long acting antibiotic (Compropen, Glaxo-Allen-
burys) and 100 mg Thiamine hydrochloride. Eye
ointmen{ was once again applicd.

On arrival at Otjovasandu vehicles were standing by
to transport the roan to their new cnclosure. After
the intravenous administration of 150 mg Nalor-
phine the disembarked animals soon returned to
their normal state of consciousness (Plate 8).

In order to airlift the 74 roan, three flights were
made. There were four losses shortly after delivery
— two being the victims of capture myopathy, and
two as a result of injuries sustained in the delivery
boma.

The roan were released into a specially constructed
765 ha paddock a month later, following the termi-
nation of the velerinary quarantine period. During
this period a remarkable event occurred in that a
cow gave normal birth one week afler the animals
were L1anslocated Furthermore during the ensuing
three months a total of 26 calves were born. The

roan have successfully adapted to their new environ.
ment and are steadily increasing in numbers (Hof-
meyr, in press). In August, 1973, 159 roan Wcre
counted during a helicopter game census.

IV DISCUSSION AND
CONCLUSIONS

During capture any animat is undoubtedly sub]ected.
to sume degree of exertion and often hyperthermia
when pursued by a helicopter. Although cvery at-2
tempt was made to limit cxertion in the roan by:
inducing rapid immobilisation and by limiting dart-:
ing to the most favourable part of the day it could:
not be entirely avoided. The effect ol exertion is:
often aggravated during the handling, fransport and:
caplive phases and becames cumulative, soon lead-
ing to an irreversible shock syndrome which cannot;
be treated. In the roan this was particularly evident:
when crates were used. Prolonging the period of.
tmmobilisation to eliminate struggling during hand-
ling and transport, and combating hyperthermia by
convective and evaporative cooling, therefore proved.
to be most effective aids for the successful capture-'
and translocation of the roan anlelope.

The Etorphine/Azaperone combination was effective
in prolonging the immobilisation period, although:
additional drug administration was necessary on:
occasions. More recently Picnaar (1973) recom-:
mends an Etorphine/Xylazine drug combination:
for the immobilisation of roan anlelope. Experi-
ments on gemshok Oryx gazella gazelln in the
Etosha National Park using this drug combination
showed that Xylazine has a very prolonged effect
(up to 8 hours). Should the same apply to roan;
this combination may be useful where prolonged
immobilisation is indicated provided the animals:
arc altended to until fully recovered.

Although several anti-siress agents which appeared
to be of value were routinely administered prophy-
tactically little is known of their reat effect in limit-
ing the onset of the shock syndrome. Until further |
research is done on the blood chemistry of w1!d§
ungulates in relation (o stress and the use of prophy-
lactic anti-siress agents, no definite conclusions can%
be drawn.

Where hiph environmental temperatures prevail ai
movement is important in regulating body temper
turc. In addition the effect of psychological stress [s
not always recognised. The provision therefore, of
large enclosurc in which the roan could move aboul
freely was a most important factor in the mainte
ance of their health and recovery from the initi
shock of capture. Unless proper facilities arc provi
ed for the keeping of animals, managsement ma
become the most difficult part of the operatio
Plastic sheeting proved to be most cflective for con
tining the roan antelope. 1t was most unlikely th
an animal would injure itself should it dash again
the side.



ndoubtedly the most remarkable feature of the
peration was the airlift of the roan. Indeed their
ranslocation by plane over a distance of aver
00 nautical miles while under deep narcosis is
obably the first example of its kind involving large
i1 ruminants. It obviated the use of crates which
Td have increased the weight factor and necessi-
ed additional Flights and increased expense. Be-
of the fragility of the landing strip in the
¢d, a lourth landing and take-ofi could not
ve been considered. Although the roan were not
dversely affected by ptyalism, it should be effect-
fvely controlled by incorporating 10 mg Hyescine
ato.the drug mixture. Pienaar (1973) recommends
“promethazine {Phenergan, M&B) for this purpose.
teworthy too was the successful calving of preg-
ant cows shortly after translocation. Tt shows that
jarfing the animals twice and immobilising them
or long periods had no adverse influence on either
r full-term pregnancy and parturition.

peration clearly emphasises both the need for
pecialised equipment and the role that modern
echnology can play in certain capture and transloca-
jon procedures. It can probably be justifiably claim-
- iat this operaticn was one of the most costly
.shori-term game catching operations ever to have
een launched in Southern Africa, as expenses were
the region of R40 000. However, in terms of sav-

These immobilisation procedures for roan can be
“applied to other species and should provide greater
cope in wildlife capture and translocation opera-
is;. Indeed they have already been successfully
ed’ for eland Tawrotragus oryx plains zebra
Equus burchellii and mounlain zebra Equus zebra
hartmannae in South West Africa.

SUMMARY

evenly-four roan antelope Hippotragus equinus
quinus were transported successfully under nar-
0sls. in a C130 Lockheed Hercules airfreighter over
@ distance of 430 nautical miles from the Khaudum
iIiver-bed in north-eastern South West Africa to the
- Etosha National Park.

The roan were captured by dart immobilisation from
helicopter. Post caplure husbandry and various
_ _Sful'ess agents administered, are discussed. While
h:emlcally restrained the roan were conveyed on the
back of open vehicles to a large holding pen con-
iirtcted of plastic sheeting, reinforced with netting
on he outside. To transfer the roan hy plane, they
- . immobilised with Etorphine hydrochloride/
[(Reckitt) and Azaperone (Janssen) for a period
£:3:t0 5 hours. Twenty-seven calves were horn in
he f 15t 3 months after translocation.

Prolonging the period of immobilisalion to obviate
-'ﬂl_ﬁ'*-'u_se of crates and thereby eliminate struggling
exertion during handling and transport, and
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controlling heat stress by convection and evaporative
cooling, proved to be most effective aids for the
successful capture and translocation of roan ante-
Iope.
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Trees 16 10 15 metres high fringing lhe Khaudum Omuramnba (dry river-bedy with the helicopier herding roan into
upen terrain,

CA narestised roan an the back of an open vehick ready 0 be conveyed to the Bolding coclosure. Aote that it is
h!mdt(_lldcd. placed in o sternal position un a laver of hesstan and the head s held erect, The water container was
-lI_bed lur wetting hyperthermic animals.



4 6 HOFMEYR

Plate 3. A newly iniroduced tranquillised roan

the animals.

Piate 4. The roan enclosure under comstruction illustrating the white opague plastic sheeting on the inside reinforced witlh
netting on the outside.







48 HOFMEYT

Plate 7. Attending to roan anielope usder deep narcosis inside the aircraft. They were secured with cargo nets and il

Fusrns were Inosely tied o suspended cross chains, {Phate 3. van der Hee

Plate 8. Foilowing a 3-5 hour bmmobilisation perivd the disenibarked  roan recovering [rom narcosis within 2 minules fol
lowing intravenous injection of 150 mg Nalorphine hydrobromide.
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