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A B S T R A C T  

The purpose of this study was to do a (preliminary) 
survey of the distribution of the species of the genus 
Aloe in the south of South West Africa. All avaiI- 
able physical and biotic data were collected to 
compile the distribution map of the various species. 
The relative density of each of the different species 
was also determined. A complete background study 
was made to search for additional information 
which may help to explain the distribution patterns. 
It is clear that certain aloes are associated with the 
winter rainfall such as Aloe pearsonii, A .  piliansii, 
A.  ramosissi?aa and A. erinacea. Others for instance 
A. littoralis, A. hereroensis and A ,  cIaviflora grow 
mainly in surnrncr rainfall areas. A. pachygasfar 
showed a marked preferance for soils of Iirnestotle 
or dolomite origin. However, the distribution pattern 
of certain species such as A.  variegafa, A. kurasber- 
~ e s s k  and A,  dichotoma, was very difficult to 
explain. 

I I N T R O D U C T I O N  

The larger part of southern Africa can be classified 
as arid to semi-arid, with periodicaI droughts 
cccurring over most of the region. Owing to this and 
the cost of water for irrigation the succulent and 
drought resistant plants have become more and 
more sought after as garden plants. During the last 
decade aloes have become so popular that they prob- 
ably top the list. Apart from this they have aIso 
become a collectors item. AIoe fans are known to 
travel long dicstances to collect rare species. The 
southern parts of South West Africa, with its great 
variety of succulents and relatively high densities, 
has become a veritable 'collectors paradise'. With the 
paving of the roads this area was opened up 
and an ever increasing number of collectars were 
attracted. When furniture removal vans, filled with 
aloes, started leaving the territoy the authorities 
became alarmed. During 1970 a study was launched 
to determine the distribution of the various species 
of the genus Aloc, especially in the southern parts 
of South West Africa. Although the thrust of this 
study was aimed at  the genus AIoe, other succulents 
occurring in the study area also received attention. 
The resuIts of this study were used to formulate 
departmental policy and legislation to protect this 
particularly interesting heritage in South West 
Africa. 

The genus Aloe shows a wide distribution in South 
West Africa. It was decided, however, to concentrate 
on the magisterial districts of Bethanien, Luderitz 
and Warmbad in the south-western corner of the 
territory. This area has, as already mentioned, a big 
variety and high density of aloes and other 
succulents The study area covered a surface area of 
66 892 sq. km - excluding state Iand and home 
land areas - between Latitudes 20" 30' S and 
28" 57' S and Longitudes 16' E and 20" E. 



2 M E T H O D O L O G Y  

The large extent of the study area raised a11 sorts of 
practical problems, the least not being to develop a 
relatively accurate and quiclc way of determining 
status and measuring other factors in the field, 
which could have some influcncc an the distribution 
and status of aloes. It was decided to consider each 
farm in the study area as a sampling unit. On each 
sampling unit srnal1 plots, 1/16 ha in extent, was set 
out at random in each locaIity where aloes occurred. 
In these plots a11 available physical and biotic data 
were collected and the relative density of each of 
the different aloe species determined. To facilitate 
this, a tabIe was compiled and completed for each 
small plat. 

Aspects covered in the table was a short topo- 
graphical description of the immediate vicinity, the  
direction and degree of slope - the latter measured 
with an Abney leveI. Loxton's (1966) method was 
followed to describe the soiI with emphasis on the 
parent material; colour, number, shape and size of 
stones. With the aid of the geological map of South 
West Africa (1964) notcs on the geological forma- 
tions were taken down. 
The second important aspect considered, was the 
associated vegetation in the pIot. The most prom- 
inent pIants were annotated and using Acocks 
(1955) method, a five point scale reading from 
poor to very good, the relative density for the 
associated vegetation was classified. A slightly dif- 
ferent method was applied to determine the relative 
density of aloes. If possible, all the aloes in the plot 
were counted. The average distance between the 
aloes was determined and classified according to a 
five point scale reading from very rare to very 
common. Very rare, represented a relative density 
of less than two per sample plot. A11 these details 
were later used on the distribution maps. The con- 
dition of the aloes was also quantified on n five point 
scale. The classificatjon was based on phenomena 
such as: general condition of the aloes; the presence 
af parasites andior signs of disease; whether the 
population was well-balanced for example, was 
there any evidence of seedlings, young plants etc., 
and whether the plants were damagcd by animaIs 
or man. 

In conclusion, a small uncontrolled contour map 
as well as a profile of the sample plot was drawn. 
Any interesting features were photographed. AI1 the 
data mentioned as well as the rainfall were statistic- 
ally tested using the weIIlcnown Xz-test and the 
binomial test for the purpose of testing relationships 
between factors which were suspected of having an 
effect an distribution. These in fact did prove 
valuable in explaining some of the distribution 
patterns. 

As mentioned earlier, a major problem was the large 
study area. The results should therefore be regarded 
as preliminawy and not a totally accurate representa- 
tion of the distributions. Furthermore, during the 
course of the survey the study area was in the grip 
of a severe drought and large parts of it were un- 
inhabited. 

3 P H Y S I C A L  C H A R A C T E R I S T I C S  
O F  T H E  S T U D Y  A R E A  

3.1 G e o m o r p h o l a g y  

The study arca can be divided into six gcornor. 
phological regions (mainly after Barnard, 1964) v 

The Kar~sberg flats cover the whole of the Warm. 
bad districts except for the Karasberg mountains and 
Sorrth Kalahari in the north, and the mountains of 
the Orange river trough in the south. Several dry 
tributaries of the Orange river originate in the 1Ca- 
rasberg mountains and meander across the plains. 
The most important rivers are the GarnIcab, the 
Hajb, the Horn and the Ham. The geological sgstcms 
Nama, Karoo and the Granite-Gneiss complex form 
the basis of the flats. The landscape is dominated 
by soft sIoping granite hills. Aloe hereroensis can be 
found on these hilIs. On the shale plains the circular 
and semi-ciscuIar patterns formed by A. cla~illora 
can be observed. 
The ICarasberg mountains form a geomorpholegical 
region of its own and i s  an excellent example of 
fault topography. These mountains are buitt up by 
the erosion-resisting ICuibis quartzites and old granite 
gneiss roclrs. A landscape of narrow gorges, irregu- 
lar gneiss ridges and broad sand valleys is found in 
this region. Along the mountain slopes A. dichoto?rza 
is a common sight. A. karasbergensis aIso occur in 
these mountains. 
ImmediateIy west of the Karasberg mountains a 
small part of the Southern Kalahari region is found. 
A landscape of sand dunes, "streets" and dry pans 
typifies this region. No aloes werc observcd in the 
dune area, however quite a few A. hereroe~rsis 
were found on the sliale ridges which originate From 
the underlaying Karroo System. 
The whole of the Bethanien district can be classified 
as the hilly region of the Swartrand. These hills are 
mostly flat-topped with extremely broken and rocky 
slopes. The region can be subdivided into the Swart- 
rand escarpment (2 000 m} to the east and the 
lower mountains and ridges (1 000-1 500 m) of 
the locally known Rooirante, to the west. These 
two regions are drained by the Konlciep River ~ioutlt- 
wards to join the Fish River. An aloe common to this 
area is Aloe pachygaster which is confined to the 
dolomite and limestones of the Nama System. 
A. littoralis and A. heremensis occur along the 
slopes of the Swartrand escarpment and the ridges 
of the Rooirante. 
To the west of this region, stretching from north to 
south, lies the Western escarpment. For the greater 
part the escarpment is not dearly defined and near 
Aus and Witputs wide valleys intersect the moun- 
tains. The escarpment rises to a height of 1 500 to 
1800 m and is built up by the old granite gneiss 
socks which are sometimes covered by the Namn 
System. A. packygaster is readily found on the  dolo- 
mite and Iimestones of the Schtvarzrand series 
(Nama System). Furthermore A. dichofom. 
A, pillansii, A. ranzosissima, A. pearsonii and 
severaI other species also occur in these mountains. 
A few rivers originate in the mountains, continuins 
westwards to disappear in the Namib desert. 
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qo the west of the escarpment the landscape is 
dominated by the sandflats and insel mountains of 
the southern Namib. On these mountains a few 
hardy A. dichotoma and A. ranzosissjrna struggle 
to in the desert conditions. 

3.2 s o i l s  o f  t h e  s t u d y  a r e a  
Van der Menve (1962) classified the soiIs af the 
study area into two main groups namely: the Sands 
of the JCaIahari and the Soils of the Desert and 
semi-desert areas. Basically, the geoIogy and thc 
soils are closely related because the IOW rainfall pro- 
hibits chemical weathering to a largc extent. 

3.3 C l i m a t e  
The climate proved to be the most important factor 
in explaining the distribution patterns of genus Aloe. 
The cold BenqueIa current, the St. Nelcna anti- 
cyclone, the relatively high humidity (80%) caused 
by the cold sea, and the prevailing west and south- 
westerly winds, are the main factors responsible for 
the mist conditions along the western escarpment 
and in the Orange River trough. The small amount: 
af winter rainfall is caused by the northerlIy move- 
ment of the cold fronts norrnalIy responsible for 
rains in the Western Cape. It must however be 
stressed that a certain amount of summer rainfall 
reach this area. This means that the area gets a 
smalI amount of rain throughout the year, as illus- 
trated by the foIlowing table. 

Tsirub (13) Wi tputz-Siid 
(Liideriiz district) (Liiderliz district) 

January 6,9 5,5 
Eebruary 4. 3 10,3 
March 39,O 13,4 
April 7,3 10,9 
May 3 3  7,6 
June 10.8 9,s 

July 4,5 7 J  
Aupst 8,4 6,1 
September 5 8  3,s 
October 1-4 2.0 
November L4 5,5 
December 2,5 5,3 

These mountains contain a unique variety of aloes 
in this so-called winter rainfall area. 
In the summer humid air enters the study area from 
the north and east and the rare showers are con- 
vection storms. The isohgets follow the contour 
lines, the rainfall decreasing as the landscape falls 
away in a westerly direction. The rainfall fluctuates 
between 50 mm and 200 mm per year. The high 
intensity of the storms, their irregdarity, high 
evaporation and high drainage limit the efficiency 
of the summer rainfall to a large extent. 
Rainfall however plays a very important part in the 
distribution of certain aloes and is one of the main 
factors used to clarify the distributian patterns of 
fh2 different species, 

4 B Z O T l C  B A C I C G R O U N D  

4.1 V e g e t a t i o n  

The basic ~Iassification of the vegetation is based 
on the work of Giess (1971). 

4.1.1 Dwarf shrub savanna 

Approximately 80 per cent of the Warmbad and 
Bethanien districts are covered by this vegetation 
type. The trees, such as Acacia karroo, Ziziphus 
mucranata, Euclea pseudebsnus and Rhus lancea, 
are mostly confined to the dry washes. The only 
trees adapted to the extremes outside the tivers are 
Boscia foctida, Pappea capensis, Ozoroa narnaensis, 
Parkinsonia africann and a rare Acacia erioloba. The 
tree layer varies from two to six meters. The shrub 
Iayer could be divided into l a r g  shrubs up to 1,5 
to 2 meters, such as Cataphrncfes alexanderi, 
Phaeopfilmn spinosurn, Rhigozmn frichofomum, 
Acacia nebrownii. A second layer varies from 20 cm 
to approximately 1 meter. The follo~ving species are 
dominant: 

Pefalidium Iinifolium, Aizoon schellenbergii, Bar- 
leria lancifolia, Salsola fuberculafa, Zygophyllum 
ssp. ,  Eriocepholus ssp. ,  Ptmonia IuciEiodes 

The grasses common to this area are perennials such 
as : 

Stipugrostis ciliata, S. obtusa, S.  uniplurnis, Ante- 
przora pubescens 

and annuals such as: 

Sckmidtia kalahariensis, Enneapogow brachysta- 
chyus, Erragxostis nindensis. 

In conclusion ~ g r c a t  grass plains broken by dry 
washes with shrubs and a lonely tree typify this 
vegetation type. 

4.1.2 Desert and succulent steppe 

This vegetation typc occurs in the southern half of 
Liideritz district and follows the Orange River 
westwards, from approximately the middle of 
the ICarasburg district. The vegetation is closely re- 
lated to the influence of the winter rainfall. The 
cffectivity of the precipitation is responsible for an 
exceptionally rich species-composition. The land- 
scape is dominated by a dense succulent shrub layer 
which varies from 30 cm to 1 m +. In dry years 
grasses are rare. Trees are confined to the drainage 
systems except tree-aloes such as Aloe pillansii and 
A. dichobonza. 
Trees such as: 

Acacia erioloba, Boscia foetida, Euclea pseude- 
benus, Ozoroa namaensis, Schofia afra 

are confined to the dry rivers. 

Aloe ramosissirna dominates thc higher shrub layer 
and can grow up to a height of 4 metres. Other 
shrubs that should be mentioned are: 

Ceraria fruficulosa, Ceraria namaquensis, Zygo- 
phylluwr namaquensis, Hermannia grandiflora and 
Euphorbia ssp. 



The succuIent layer consists mainly of the following 
families: 

Mesernbryanthemaceae, Zygophyllaceae, Partula- 
caceae, Crassulaceae, Euphorbiaceae and Ascle- 
piadaccae. 

To the north perennial grasses such as Stipagroslis 
ciliafa and Stipagrostis obttrsa occur. 
The strange and interesting cactus-like Pachypodiurn 
namaquanum also lrnown as elephant's trunk, could 
be used as an indicator or character species for this 
vegetation type. The greatest variation of aloe 
species was found in this region. 

4.1.3 Mixed tree and shrub savanna 

This vegetation type is also known as the Southern 
ICalahari savanna. It occurs onIy in the north- 
western corner of the ICarasburg district. Aloe 
hereraensis was the only aloe observed in this 
region. 

The trees occur mainly on the slopes of the dunes 
and Acacia haematoxylon is very typical for this 
vegetation type. 

The shrub lager is quite often well developed and 
varies in heigh from 0,6 m to 3 m on the average. 
The most common species are: 

Grewia flava, G ,  deserticola, Acacia mellifera ssp. 
definens, Rhigozum trichotornum, Phaeoptilum 
spinosum and Acacia hebaclada. 

They occur mostly in the washes and dune streets. 
The grasses are mainly: 

Stipagrostis ciliata, S.  uniplumis, S. ambilis, Era- 
grostis lehman~liana and the annual Schmidtia 
kalahari~nsis is a common pioneer in over-grazed 
area. 

4.1.4 The semi-desert and savanna transition 
(Escarpment Zone) 

The vegetation in the mountainous areas of the 
escarpment in the north of Liideritz and Bethanien 
districts is representative of the above-mentioned 
vegetation type. 

The trees are mostly confined to the well-watered 
narrow kloofs, The most common species being: 

Ficus ssp. mainly Ficus corduta, Acacia Itarroo, 
Ziziphus mucronata and Rhus Iancea. 

In the mountains Aloe dichotoma is very often quite 
prominent, An interesting feature is the adaptations 
of Boscia foefida which varies its growth farm from 
a tree to a IOW-growing or even a creeping type of 
shrub. 

The shrub laycr is well-developed and is on the 
average seldom more than 2 meters in height. Species 
such as: 

Eb~rlanzia spinosa, Cadaba aphylla, Zygophyllurn 
ssp., Rhigoz~tm trichotornum, R. obovatum and 

Phneoptiiu?~ spinosurn. 
The grass Iaycr consists of the following species: 
Digitaria dinteri, Anthephora pubescens, Stipagrostis 

ciliain and S. obtusa. 

4.1.5 Riverine woodIands 
The alIuvial soils and greater water supply i n  the 
riverbeds are responsibte for this vegetation type, 
The tree layer do not exceed 10 meters. The most 
common species are: 

Euclea pseudebenus, Acacia karroo, Acacia erio. 
loba, Ziziphus mucranala and Rhus luncea. 

The shrub Iayer is usually also well developed and is 
on the average approximately 2 to 3 meters high. 
Most common species are: 

Tantarix usneoides, Rhus zrirninalis, Grewia fjnua, 
Phncopiilirr~r spinosunr and Rhigozum trichoto. 
mum, etc. 

Sometimes Iuncus sp, and Phragrnites sp. grow in 
the riverbeds especially near fountains. The Orange 
River is the only perennial river in the south of 
South West Africa. 

4.2 T h e  i n f u e n c e  o f  m a n  a n d  h i s  
a c t i v i t i e s  

People influence the local distribution of aloes in 
the wag of farming and collecting. Sheep lrad 
evidently grazed Aloe karasbergensis and A. ciaui- 
flora. However grazing does not seem to be as Freat 
an influence as trampling. To a certain extent 
proof of this was found on the farm Oas (291, 
in the Warmbad district where a camp was not 
utilized for a certain period. A, hereroensis was 
found to occur in and around the camp, but a very 
marked difference was the amount of young plants 
and seedlings in the camp. 
People collecting aloes is another factor endangcr- 
ing this genus. Even though the South West  Africa 
Administration has enforced laws to protect these 
plants, it is stiII a known fact that great numbers of 
them are removed from their natural habitat. 

4.3 T h e  i n f l u e n c e  o f  p a r a s i t e s  

The wel!-lmown Loranthus sp. found an Aloe mms- 
sissirna, is so far the only plant parasite observed. 
Although it may influence the growth of the plant, 
it is rather improbable that it will influence the 
distribution pattern of the species to any noticeable 
extent. Aloes are however rather susceptible to dif- 
ferent species of the parasite, Coccidae. On the farm 
Schwaneck (130) in the Warmbad district, it was 
found that the pest-scale influenced the status of 
the aIoes, by ltiiling large numbers of the plants. 
This scale is especially effective in times of drought. 
Two species wcre identified as Separaspis capensis 
Walker and Duplachinaspis brevipora. 
Other pests are Eriophys aloinis an aloe cancer and 
the well-lcnown "vrot" caused by an insect which 
is a member of the genus Brachycerus. The last t v a  
mentioned pests are rather seldom encountered, so it 
is not IilceIy that they  are responsibIe for any great 
Ioss of plants. 

4.4 T h e  i n f l u e n c e  o f  w i l d  a n i m a l s  
The following plant-eating animals are known to litc 
in the study area. Springbok A~rtidorcas mursupialis, 
steenbok Rap/?icerus campestris, gemsbok 0~)-x 
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gapeila, klipspringer 07eotrag~s oreotragus, 
mwntain zebra E ~ U U S  zebra hartmannae, 1mdu 
~ ~ ~ ~ ~ l ~ p h u s  sfrepsiceros, baboon Papeo ursinus, 
and dassies Procffvia capensis. Of all these 

it was observed that the last three 
definitely feed on the aloes. Baboons are perhaps 
the only ones that cause great damage to the plants, 
because it was found that they often destroy the 

plant. There were several occasions where 
the author observed that A .  hereroensis, A. gatie- 

and A.  dichofoma were severly damaged. 
~ u d u s  and dassies definitely eat aloes as observed 
respectively by Van der Schijf (1959) and Swart 
(1g70), but unfortunately the actual amount of 
damage could not be determined. 

5 T H E  D I S T R l B U T I O N  P A T T E R N  
O F  T H E  D I F F E R E N T  S P E C I E S  

The distribution of certain aloes is definitely asso- 
ciated with climatic conditions and for the purpose 
of this study they are grouped together. 

5.1 A l o e s  a s s o c i a t e d  w i t h  w i n t e r  
s a i n f  a 1 1  

These aloes occur in the Desert and Succulent steppe 
vegetation type (Giess 1971). Their distribution is 
accordingly related. AI though all the other environ- 
mental factors were tested the winter rain fa11 and 
mist conditions proved to be the only satisfactory 
explanation for their distribution. The fact that in 
some cases, for example Aloe pearsonii, the plants 
are mainly confined to the south and south-westem 
aspects, emphasize the important role of the prevail- 
ing rains from the west. 

5.1.1 Aloe pearsonii Schonl 
In South West Africa Aloe penrsonii (plate 1) is 
limited to three farms in the south OF the Liideritz 
district (map 1) and it is also known to occur in 
some of the mountains in Diamond Area No. 1 and 
state land. It is however a quite common aIac in the 
neighbouring Richtersveld across the Orange River 
to the south. LocafIy the plants cover whole 
mountain slopes and there is a definite preference 
for rather steep south-western slopes (-t- 15-20'1. 
AIthough the aloe is very limited in its distribution 
the fact that it occurs in such Iarge numbers some- 
times many thousands, is  to some cxtent, reassuring. 

5.1.2 Aloe pillansii L. Guth 
This tall aloe (plate 2) quite often over 10 m high, 
is one of the rarest aloes in South West 
Africa. This spccies is confined to three farms 
(map 2) and is known to occur in thc stateland to 
the south and west of these farms. The aloes occur 
fKhn the Orange River northwards for approximately 
50 km. Similarly to A.  pearsonii, they prcfcr the 
mountains and are protcctcd from man in that they 
mostly occur in inaccessable localities in 
the mountains of the westcrn escarpment. They 

sometimes do occur on the sandy plains between the 
mountains. 

5.1.3 Aloe rarnosissima Pillans 

The most northern locality of the species is appsox- 
imately 100 Itm north of the Orange River, on the 
Farm Pockenbank no. 68 in the Liideritz district 
(map 3). The plants grow as shrubs (plate 3) and 
although their distribution is related to climate there 
is however no preference for mountains or plains. 
Very often large numbers were observed near or 
at the foot OF a sIope. The occurrence of a plant 
parasite on this species was a very interesting 
f~ature,  as already mentioned. 

5.1.4 Aloe microsiigma Salm Dyck 
This aloe (plate 4) occurs only in the southern and 
central parts of the Liideritz district. Its distribution 
extends northwards from the farm Witputz-Siid 
(31) northwards to the farm ICubub (18) and 
Plateau (38) in the north (map 4). The local dis- 
tribution is interesting as it grows on rocky outcrops 
as well as on the Ievei plains in clusters or as indi- 
viduals. Another interesting feature is that the 
species is quite common in the Western Cape, there 
being a very wide gap in its distribution in the Re- 
public and in South West Africa. 

5.1.5 Aloe erinacea Hardy 
One of the rarest aloes (plate 5) in the world, it is 
endangered by the fact that it is not only very limited 
in its numbers, but also in its distribution (map 5 ) .  
The plants occur mainly on the warmer north- 
western and n rth-eastern aspects. This is to some 
extent a para 8 ox, considering the fact that it is the 
western side of the mountains which is under the 
influence of the mist and winter rainfall conditions. 
The onIy apparent explanation for this deviation 
must be in the intrinsic properties of the plant. 
Efforts to transplant the spccies into the summer 
rainfall area met with limited success which 
strengthens the fact that it is a winter rainfall aloe 
of the first order. 

5.1.6 Aloe gariepensis Pillans 

This aloe (plate 6 )  occurs in and along the southern 
sides of all three districts in the study area (map 6). 
In Warmbad district it forms a girdle which runs 
more or less parallel with the Orange River, with 
the most northern point not further than 50 km 
from the river. After testing the information sta- 
tistically one can conclude that thcse aloes norrnaIly 
do not occur in areas with more than 100 mm of 
rain per annum. When correlated with the associated 
vegetation a significant relation was found with the 
succulent vegetation related to the winter rainfall. 
Although perhaps not so outstanding there is definite 
indications that the aloe couEd rather be classified 
as a winter rainfall aloe than a summcr rainfall aloe. 
In most cases it prefers a slope of more than 10 de- 
grees and considering the already low rainfall there 
is an apparent preference to well drained soils. 



On the farm Schwarzeclc (130) Warmbad district the 
author observed how the detrimental influence of 
scale in combination with drought conditions were 
responsible for the dying out of nearly 200 plants 
of this species. On several occasions baboons were 
not only responsible for eating the inflorescence, but 
also for the destruction of whole plants by removing 
the apices and eating only the juicy parts. Parasites 
and animals may thus play a role in the local status 
of the species. 

5.2 A l o e s  a s s o c i a t e d  w i t h  s u m m e r  
r a i n f a l l  

5.2.1 Aloe littoralis Eak (A. rubrolutea Schinz) 

This aloe (pIate 7) is very common in the central 
and northern parts of South West Africa. In the 
study area however it occurs widely in the Bethanien 
district with two isolated occurrences, one each 
in the Warmbad and Liideritz districts (map 7) .  
Some interesting features about this aloe is that it 
is a wellknown host to scale. Sometimes the parasites 
cover the Ieaves to such an extent that they appear 
to be white. The flowering time of the species in  the 
south differs completely from the same species in 
the central and northern parts of the country. In the 
north the plant flowers From March to May and In 
the south during November. 

5.2.2 Aloe hereroensis Engler 
These aloes (plate 8) occur on nearly every farm 
in the northern parts of the Bethanien, Liideritz, as 
well as in the northern and eastern parts of the 
Warmbad districts. The most southern locality was 
on the farm Graswater (150) which is approximate- 
ly 60 km south-east of Warmbad (map 8). The 
adaptability of the aloe is excellent because it wilt 
grow on nearly any terrain from sandy pZains to 
rocky outcrops. However it has a preference for the 
higher rainfall area, especially between 100 and 
150 mm per annum in the study area. An interesting 
observation was made on the farm Oas 29, Warm- 
bad district, where the owner of the farm did not 
utilize a certain camp for several years. The total 
number of Aloe hereroensis counted in a 1/16 ha 
unit was 47, mostly young plants and numerous 
seedlings. Sheep farming obviously limited the 
growth of young plants. Furthermore, it was ob- 
sewed that baboons destroyed the pIants so that it 
could be stated that man and animals constitute a 
limiting factor to the natural distribution of the 
species. 

5.2.3 Aloe clauiflora Buxchell 
In the study area A. clauiflora CpIaZe 9) was found 
only in the Warmbad district (map 9). It is however 
a very common species in the norfhern and CentraI 
Cape Province and western Orange Free State. 

A. claviflova occurs in nearly the whoIe of the dis- 
trict, but its numbers are very Iimited in the Karas 
Mountains and in the Orange River trough. Except 
for two observations, they were not found to occur 
below the 50 mm isohyet and they did not occur 
north of the 150 mm isohyet. Rainfall would thus be 
a limiting factor. The plants occur mostly on leveI 

ground, having no aspect preference; the soils are 
sandy, quite olten of shale origin and rather alkalines 
Only one record could be obtained of this plant 
being utilized by sheep. 

5.3 A l o e s  a s s o c i a t e d  w i t h  s o i l s  

5.3,1 Aloe pachygaster Dinter 
This aIoe (pIate 10) is limited to Liideritz and Be. 
thanien districts. It is commonly found in the whole 
southern half of Liideritz district, stretching north. 
wards from the Orange River to Aus vicinity. 
Bethanien district the most northern 1acaIity is in the 
vicinity of Helmeringhausen (12). To the south 
numerous small colonies could be found, where 
Vcrgelce (169) and Moedhou (182) are the most 
southern localities (map 10). An interesting fact is 
that the Fish River forms apparently a natural 
eastern boundary for the species. 
Qf a11 the ecoIogical factors measured the most out. 
standing feature was the association of this aloe with 
dolomite and limestone soils. The interesting 
phenomenon is that soils derived from limestone or 
dolomite are clayey and are wellknown for their bad 
drainage ability and this is of cause in conflict with 
the acceptance that aloes prefer well-drained soil. 
Nevertheless there is no doubt whatsoever that Aloe 
pachygaster is associated with dolomite and lime- 
stone soils. 
Similar to A. claviflora there is a preference for 
rather level ground with no affinity for any aspect. 
This could perhaps be explained that if  the slopes 
were too steep all the water would have run away 
before getting the opportunity to wet the clayey soil. 
Furthermore in contrast to other does it is apparent- 
ly adapted to badly drained soils and will not rot or 
drown under its natural low rainfa11 conditions. 

5.4 A l o e s  a s s o c i a t e d  w i t h  b o t h  
w i n t e r  a n d  s u m m e r  r a i n f a l l  
a n d  n o  p r e f e r e n c e  f o r  a n y  
e c o l o g i c a l  f e a t u r e  

5.4.1 Aloe variegata L. 
Aloe nariegafa (plate 11) known as Izanniedood, 
typifies this small aIoe's ability to adapt itself to 
nearly any environment. The aloe is diSficul t to ob- 
serve because it seldom grows higher than 20 cm and 
tends to grown in or under bushes and rock-crevices. 
Bearing this in mind the author would not like to 
bind himself to the given distribution map (map I L )  
because there may still be numerous lacalitjes which 
were 0vt?~i00ked. In conclusion it can be stated that 
it does occur in both summer and winter rainfall 
areas and no definite association with any of the 
measured environmental factors could be proved. 

5.4.2 Aloe karasbergensis Pillans 
This species (plate 11) is represented in all thrcc 
districts forming the study area (map 12). Basicall!l 
one can Iocalize their occurrence into three mail1 
zones namely: The western escarpment, the northern 
part of the ICaras mountains and a narrow strip be- 
tween the Fish River and Grunau. A. Irarasbergensis 
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displays two growth forms and the author classified 
them into a "mountain type" and a "sandveld type". 
The latter tends to form clusters while the mountain- ,,, type mostly occurs individually. Similar t o  
A. &v,floro, A. kurasbergmsis was also observed 
to be eaten by sheep apparently to restore some or 
other mineral shortage probably potassium. Although 
all the possible environmental factors werc tested 
no definite reason could be Found for the specie's 
strange distribution pattern. 

5.4.3 Aloe dichotoma Masson 
Aloe dichotoma (plate 13) occurs in nearly the 
whole study area except in the north-eastern corner 

Bethanien, the western section of the district 
Liideitz and the north-eastern corner of the district 
Warmbad (map 13). It is apparent that A. dicho- 
toms is we11 adapted to  its environment with no 

preference for parent soil, aspect, etc. An 
interesting feature observed however, i s  the tendency 
to change its growth form, in more arid regions. It 
will For instance grow to three o r  four meters bcfore 
branching. The author even observed plants growing 
up to 8 m with no branching a t  all. Furthermore it is 
associated with both summer and winter rainfall 
vegetation. There is also a Bight preference for 
rather steep slopes considering the  dense populations 
which often occur against mountains. In conclusion 
it was observed that baboons are very fond of the 
inflorescence of the plants. By feeding on it the 
flowers are destroyed and eventually Very few seeds 
are Ieft to promote the reproduction of the plants. 
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Plate 4. Aloe Alicrosiigma SaIm Dyck 
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I 
Plate 7. A&& liltoralis Bak (A. rubro1ute.a m) 
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Plate 12 Aloe k g r m b e r ~ i s  Pillans 
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