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ABRSTRACT

A study of the diet and food prefercnces of the rock hyrax was
conducted on rangeland in southern South West Africa in response
1o complaints by Karakul shecp farmers that the species was
competing with livestock for grazing. The botanical composition
of the diet was quantitatively determined by analysing stomach
contents using lcal epidermis anatomy o identify Monocotyledons
and gross morphology to ideniify Dicotyledons. The diversity of the
dict and the role of moisture content in the sclection of forage
speeics is gxamined. Food preferences were determined by com-
paring the relative availability of herbage species with principal
foods. The results show that the rock hyrax is an intermediate.
opportunistic feeder. An evaluation of the hyrax problem indicates
that a small proportion {estimated at about onc per cemt) of the
potential agricultural yield of the studv areas i ost annually.
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I INTRODUCTION

In the anid regions of the Cape Province of South Africa
and in southern South West Africa where cxtensive
sheep farming is practised, the rock hyrax, Procavia
capensis (Pallas 1766) (Mvracoidea: Procaviidue), oc-
curs commonly in mountainous and rocky terrain, This
animal has been the cause of concern to farmers
because i1 is said to compete with sheep for forage in the
sparse vegetation characteristic of these areas and in
South West Alricu the species is a proclaimed problem
amimal in accordance with the provisions of the Nature
Conservation Ordinance, no. 4 of 1975.

As carly as 1946 an increase in the hyrax population in
the Cape Midlands was documented by Thomas (1946).
He stated that this increase was caused by the extensive
predator control programmes (Jackal-proof fencing etc.)
which became effective at the time and that hyrax “pick
out the best grazing... and eat everything beforc
them.™ The Department of Nature and Environmental
Conservation of the Cape Provincial Administration
subsequendy initiated research on the hyrax (Hanse
1962) and various reports were produced. Several
aspects werce dealt with including a general study of the
problem (Hanse 1962). reproduction (Millar 1971,
Miltar and Glover 1970 and Millar and Glover 1973),
reproductive physiology (Millar 1972 and Millar and
Fairall 1976) and a description of a light-shielding struc-
ture in the eye of the rock hyrax (Millar 1973).
However, no attempt has been made to define the
problem precisely and its extent in the Cape Province
has not been studied. '
Although several species of hyrax occur in East Africa,
all of which have received attention from biologists, no
mention is made in the Jiterature of their being a threat
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to farming activities. Reports have been published on
research conducted into the feeding of hyrax in East
Africa by Coe (1962), Sale (1965a, 1965b and 1966),
Turner and Watson (1965) and Hoeck (1975). These
results have provided useful background information
pertinent to the Southern African problem.

An assessment of the extent of the hyrax problem in
South West Africa from a farmer-questionnaire survey
(Lensing and Joubert 1977) indicated that the problem
is localised and does not occur to any appreciable extent
north of 26°S. It is strictly limited to mountainous areas,
namely the Karas Mountains, the Schwarzrand and the
escarpment.

The present study was aimed at defining and evalu-
ating the hyrax problem (sic} in southern South West
Africa by investigating the species’ feeding habits. The
large numbers of hyrax present enabled a population
sample to be collected which made it possible to em-
ploy the technique of stomach content analysis. Sto-
mach content and faecal analysis was pioneered by
Baumgartner and Martin (1939) and Dusi (1949) and
stomach content analysis has since become a popular
technique for ascertaining the diet of herbivores (e.g.
Martin 1955, Chapman 1957, Hewson 1962, Carleton
1966, Hayden 1966, Sparks 1968, Field 1970 and 1972
and Turkowsky 1975). It has also been used by South
African workers for a variety of species (e.g. Bigalke
1972, Liversidge 1972, De Graaf, Schulz and Van der
Walt 1973, Hall-Martin 1974 and Wilson, Hirst and
Ellis 1977) but, as far as can be ascertained, not for
rock hyrax.

This paper is the third in a series of three, the first
and second of which (Lensing 1980 and Lensing and
Le Roux 1982) respectively described the abaxial leafl
epidermis anatomy of the Monocotyledon species en-
countered in the study and the technique used to de-
termine relative herbage availability. It describes the
results of the stomach content analyses and the food
preferences of the rock hyrax.

2 STUDY AREAS AND METHODS

2.1 Study areas

Almost the whole of the Groot Karas Mountains,
where the study was conducted, is utilised for extensive
stock farming. Due to a lack of arable land, crop far-
ming is not practised and the main product is Kara-
kul pelts. Farms vary in size from approximately 4 000
ha to over 15000 ha. Landowners keep large flocks of
Karakul sheep and many farmers also keep small flocks
of goats and dorper sheep. Farms are well-fenced with
jackal-proof fencing and rotational grazing systems are
in use.

The locality, climate and vegetation of the two study
areas, the farms Sandmodder no. 73 (26° 57'S; 18°
55'E) and Warmfontein no. 280 (27° 7'S; 19° 15’E),
Keetmanshoop District, southern South West Africa
have been adequately described in previous papers

(Lensing 1980 and Lensing and Le Roux 1982). Both
farms were selected because of their high density hyrax
population and because they represent the most typical
hyrax habitat of the region.

2.2 Materials and methods

2.2.1 Population sampling

At Sandmodder monthly population sampling was con-
ducted from March 1975 to July 1976 from the more or
less continuous hyrax population along the Leeu River
which traverses the farm in a ravine. S8ampling com-
menced at a ford in the river opposite the homestead
and was continued progressively upstream each month
up to the confluence of the tributaries of the Lecu River,
namely the Klip-Gosub and Sand-Gosub. At Warm-
fontein a similar systermn was applied, sampling being
conducted progressively along the low rocky ridges on
either side of a dry, sandy watercourse running
parallel to the main road between Narubis and Aroab.
By sampling in a different locality each month possibie
bias in the sample caused by the effects of certain
individuals becoming wary of gunfire was avoided.
However, possible subpopulation differences could not
be avoided.

A 0,22 Magnum rifle fitted with a 3 x to 9 x tele-
scope was used to collect the animals. The randomness
of the sample was ensured by selecting animals accor-
ding to random numbers which indicated their positions
relative to an arbitrarily chosen reference point on the
clif face or ridge.

Sampling commenced 40 to S0 minutes after sunrise
after or during the morning feeding period (Sale 1965a,
Turner and Watson 1965 and Hoeck 1975) and after
five animals had been shot they were retrieved. The
investigator then either remained at the same place or
moved to a new position and continued sampling until
10 animals had been collected. This procedure was re-
peated for four days every month at each study area.
Sometimes, however, adverse weather conditions made
it impossible to collect 10 animals.

2.2.2 Composite samples

The stomach contents of each animal were removed,

their wet mass determined and placed in an F.AA.

solution. Composite samples were prepared by placing

the {irst 10 samples collected or as many as were avail-
able for each month in a single plastic container with

a tight-fitting snap-on lid. The F.A.A. was not poured

off. The wet masses of the composite samples were

determined to the nearest 25g.

2.2.3 Size of aliquot samples (pilot analysis)

In Tables | and 2 the number of samples comprising
each monthly composite sample, their mean wet mass
as well as the wet mass of each composite sample are
presented. Using the two smallest monthly composite









TABLE 5: Results of analyses of monthly aliquot samples of rock hyrax stomach contents from the farm Sandmodder No. 73, Keetmanshoop District, South West Africa for the period March 1975 to July 1976,

Category March April May June July August September  October  November  December  January February March April May June July
Mass* Per Mass Per Mass Per Mass Per Mass Mass Per Mass Per Mass Mass Per Mass Per Mass Per Mass Per Mass Per Mass Per Mass Per Mass Per Masg Per
cent cent cent cent cent cent cent cent cent cent cent cent cent cent cent cent
Not retained 18,099 14,512 20,125 14,885 33,847 22,363 4,475 42,886 31,414 42,727 18,586 26,082 18,017 34,886 12,214 26,690 20,805
Total Monocots 3,541 53,2 0,33¢ 5,1 0059 1,4 0078 3,6 0,039 09 0,09 1.80083 29 0,098 08 0243 34 10,187 753 5678 609 0,631 5,1 1,266 29,1 0,852 17,6 0029 1,5 0,475 83 0,022 1,7
Total Dicots 3,112 46,8 6,183 94,9 4,192- 98,6 2,079 964 4,072 99,1 5,138 98,2 2,813 97.3 11,532 99,2 6,934 96,6 3,341 24,7 3,640 36,1 11,666 94.9 3,087 70,9 3,986 824 1,860 98,5 5270 91,7 1,240 98,3
Unclassified 1,049 0,481 0,094 1,072 2,455 4.499 2,640 1,946 0,778 0,641 2,049 10,135 1,310 3,651 1,209 1,958 0,852
Monocot stems ele. tracet trace 0,003 0,006 0,254 0,795 0,452
Dicot steras 0,089 0,481 0,094 0,096 0,593 0,399 0.086 0,727 0,778 0,181 0,124 0,383 0,385 0,173 0,135
Dicots too small 0,960 0,976 1,862 4,100 2,554 1,219 0,460 1,922 9,726 0,671 2,856 1,036 1,506 0,717
Classified 5604 100 6,032100  4,157100  1,085100 1,656 100 0.735100 0,256 100 9,684 100 6,399 100 12,887100 7,269 100  2,182100 3,043 100 1,187100 0,680100 3,787100 0,416 100
Monocots 3,541 63,2 0,330 55 0,059 L4 0078 7.2 0,039 24 0096 13,1 0,083 324 0098 1,0 0,243 3,8 10,187 790 5675 78,1 0,625 286 1,012 33,3 0,057 4,8 0029 43 0,023 0,6 0022 53
Dicots 2,063 368 5,702 94,5 4,098 98,6 1,007 92,8 1,617 97,6 0.639 869 0,173 67,6 9.586 99,0 6,156 96,2 2,700 24,0 1,594 21,9 1,557 714 2,031 66,7 1,130 95,2 0,651 957 3,764 99,4 0,394 947
Acacia erioloba 0938 7.3
Acacia karroo 0,046 4,2 0,088 53 0,098 383 0,286 4,5
Acacia mellifera 0,108 1,9 5,117 84,8 3,708 89,2 0,718 66,2 0,598 36,1 5,192 53,6 5,322 832 1,175 9,1 1,402 193 1,326 60,8 1,361 44,7 0,541 456 0,594 874 3,553 93,8 0,050 120
Baleria lanceolaia 0.049 4,5 0,101 24,3
Catophractes alexandri 0,242 14,6
Curroria decidua 0,037 50 0,009 2.2
Dicoma capensis
Diospyros lycicides 0,003 04
Grewia tenax 0,095 129
Maytenus linearis 0,194 46,6
Pappea capensis 0,059 3,6
Rhigozum trichotomum 0,045 6,1 0,017 03
Senecto sisymbriifolius 0,089 173
Ziziphus mucronata 1,955 34,9 0350 58 0,098 9,0 0,541 32,7 0,459 62,5 0.875 29,3 3,530 36,5 0,531 83 0,541 4,2 0,085 3.9 0565 18,6 0,397 33,5 0,034 50 0,197 4,7 0,040 9,6
Unknown 0,096 89 0,634 6,6 0,108 50 .
Others 0,235 3,9 03% 45,5 0,089 54 0,163 23 0,046 04 0,192 2,7 0,038 1,7 0,105 3,6 0,103 87 0,023 34 0,032 09

* Dry massing. -

t All dry masses less than 0,001 g.
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TABLE 6: Results of analyses of monthly aliquot samples of rock hyrax stomach content from the farm Warmfoniein No. 280, Keetmanshoop District, South West

Africa for the period March 1975 to June 1976.

Category March April May June July August September  October November December  January February March April May June
Mass* Per Mass Mass P pass Per  Mass Mass Per pass PO Mass Per Mass 0 Mass Per Mass Mass Mass Mass Per Mass Per Mass Per
cent cent cent cent cent cent cent cent cent cent cent cent cent cent cent cent
Not retained 28,624 14,877 10,643 16,493 18,603 28,388 33,688 14,366 20,654 18,640 15,721 14,646 38,176 33,575 22,173 14,060
Total Monocots 0,010 0,1 0324 9,0 0051 2,0 0,029 04 0,042 1,6 0,004 0,1 0,095 1,6 0,192 1,6 1,155 21,7 3,377 33,5 3,049 37,1 0577 6,3 0,358 2,4 0,118 2,8 0,027 08 0,038 33
Total Dicots 10,823 99,9 3,277 91,0 2,534 96,0 6,675 99,6 2,638 98,4 3,586 99,9 5933 984 11,610 98,4 4,158 78,3 6,700 66,5 5,163 68,9 8,641 93,714,767 97,6 4,062 97,2 3,186 99,2 1,124 96,7
Unclassified 7,610 1,515 0,081 4,044 2,143 2,342 4,956 2,711 1,371 3,426 4,028 2,534 2,603 2,490 2,194 0,838
Monocot stems etc. 0,021 tracet 0,004 0,008
Dicot stems 0,679 0,689 0,081 1,107 1,646 1,022 0,906 0,459 6,382 0,304 0,200 0,501 1,085 0,486 0,272 0,183
Dicots too small 6,931 0,805 2,937 0,497 1,320 4,053 2,252 0,989 3,122 3,828 2,033 1,514 1,996 1,922 0,655
Classified 3,223 100,06 2,086 100,0 2,504 100,0 2,660 100,0 0,537 100,0 1,248 100,0 1,069 100,0 9,091 100,0 3,942 100,0 6,651 100,0 1,184 100,0 6,684 100,012,522 100,0 1,650 100,0 1,019 100,06 0,324 100,0
Monocots 0,010 0,3 0,303 14,5 0,051 2,0 0,029 1,1 0,042 7,8 0,044 0,3 0,095 89 0,192 2,1 [,155 293 3,377 50,8 3,049 72,9 0,577 8,6 0,354 2,8 0,110 6,5 0,027 2,7 0038 11,7
Dicots 3,213 99,7 1,783 85,5 2,453 98,0 2,631 98,9 0495 92,2 1,244 99,7 0,974 91,1 8,899 97,9 2,787 70,7 3,274 49,2 1,135 27,1 6,107 91412,168 97,2 1,580 93,5 0,992 97,3 0,286 88,3
Acacia karroo 0,193 4,9 ' 0,010 0,6 0,029 9,0
Acacia mellifera 2,629 81,6 0,711 34,1 2,368 94,6 1,347 50,6 0,704 65,9 4,259 46,9 2,591 65,7 0,728 17,4 6,088 91,111,608 92,7 1,422 84,1 0,304 29,8 0,046 14,2
Barleria lanceolata 0,197 15,8
Boscia albitrunca 0,104 5,0 0,341 5,1
Catophracies alexandri 1,128 12,4 2,253 339
Cucumis sp. 0,228 17,1 1,096 41,2 0,322 3.5
Datura innoxia 0,085 3.4
Diospyros Ilycioides 0,017 3,2 0,097 9,1 0,499 49 0,019 1.9
Euphorbia inaequilatera 0,463 45,4
Forsskaolea candida
Grewia flava 0,130 6,2 0,038 3.7
Grewia tenax
Hermannia engleri 0,038 7 0,285 4,4
Leucosphaera bainesii 0,021 6,5
Ouxalis purpurascens 0,024 74
Phyllanthus maderasp
Psoralea obtusifolia 0,097 3,7 0,195 15,6 0,003 0,1
RAigozum trichoiomum 0,121 3,8 0,038 7.1 0,166 51,2
Solanum nigrum 0,078 71,7
Thamnosma gfricanum 0,148 8,8 0,046 4,5
Ziziphus mucronata 0,064 3,1 0,387 72,1 0,819 65,6 0,033 3,1 2,708 298 0,314 7.5 0,044 43
Unknown 0,720 34,5 0,043 40 0,385 58 0,093 2,2 0,019 0,3 0,560 4,5 trace trace
Others 0,235 17,3 0,054 26 0,091 34 0,015 28 0,033 2,6 0,057 9,1 0,033 04

* Dry mass in g.

t All dry masses less than 0,001 g.
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study areas. Although surface water is available in
places, rock hyrax were not observed drinking and they
must therefore obtain a proportion of their water re-
guirements from their [ood.

Hanse (1962) stated that to many rock hyrax popu-
lations in the Karoco open water is unavailable and
assumed that the selection of certain food species (not
specified) is primarily for water. Coe (1962) stated that
Procavia johnstoni mackinderi shows preferences for
grasses, mosses and other higher plants with succulent
leaves. According to Sale (1965a) Mount Kenya hyrax
prefer food species containing the most water. A cap-
tive individual of this species did not drink when fed
on high moisture content Sonchus sp. but did drink when
fed on lucerne hay (Sale 1966). According to Hoeck
(1975) Procavia and Heterohyrax switch to browse in
the dry season because of the lack of nutrients in the
arasses.

In this study an attempt was made Lo determine whether
moisture content is a primary factor in the selection
of food species or not. The moisture percentages of as
many plant species as possible were therefore deter-
mined in each season and those of the principal foods
are compared graphically with their corresponding per-
centages in the diet in Figs 5 and 6. Where more than
one sample was available for a given species in a
given season, the mean moisture percentage was used.
The moisture percentage ol Monocotyledons as a group
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