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INTRODUCTION

by

EDGAR D. MOUNTAIN

In 1946 the newly-formed National Council for Social Research
decided to sponsor a study of the social conditions of the Keiskam-
mahoek District as a sample Native rural area, and Professor R. L.
Robb was appointed Director. He had devoted a lifetime to agricultural
and pastoral research and after a period as research professor at
Pretoria University saw military service as a colonel in the last war
and later joined the Native Affairs Department. From the beginning
it was intended to make the investigation on as wide a basis as
possible with emphasis on sociology, economics, and agriculture
and this volume represents the results of a study of the physical
conditions or more fundamental factors upon which the socio-economic
features are to some extent dependent. The bulk of the scientific
work was performed voluntarily by experts and with this in mind,
it is easy to understand that the survey is by no means completely
comprehensive but a considerable amount of information was
collected in many branches of study by paid workers.

A topographic map was prepared by plane-table under the
supérvision of the late Mr. A. H. Harcourt Wood, then Head of
the Survey Department of Rhodes University College, but this proved
insufficiently accurate and for most purposes a map enlarged from
the Kingwilliamstown Divisional Map and modified by reference
to air photographs was adequate. These air photographs were taken
in 1939 and were not good enough for modern requirements in
map-making but in 1949 a new set of photographs were taken and
these were employed by the Trigonometrical Survey in the preparation
of a new series of maps used for the maps illustrating these reports.

The geological survey was carried out by Dr. E. D. Mountain,
Professor of Geology at Rhodes University, with assistance by Mr.

A. Ruddock, Mr. G. R, Davis and students and was the first branch

of the survey to make a beginning. This work involved a preliminary
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hy which provided materj

ilable maps and topograp rial fo,

:;udr); oé ::?;liopogﬂPh y. Climatic data were extremely meagre iag
€ 1ep 41d be made to collect satisfactory informatio,

jous attempt €O ;
i‘,’jﬁﬁfiimmgg over a period of many yeass, o that only a genery
statement of the position is made by Dr. J. V. L. Rennie, Professo,

hy at Rhodes University. In. the soil survey Mr, Geor

Kquni;g;?:hZ Division of Chemical Services, Department of Agricugﬁ
ture, was assisted in the field by Witwatersrand University students,
A botanical survey was made by Mr. R. Story of the National Botanic]
Survey who is stationed in Grahamstown and he has written a specig]
report, although a much more detailed account will appear in
Botanical Survey memoir on the subject. This volume is concluded
by an account of the vegetation of the catchment areas, a topic of
special interest in an area particularly liable to soil erosion, studied
by Professor Robb. . '

Assistance was generously given in various ways by the Botanical
Survey, the Division of Chemical Services, the Trigonometrical
Survey and the Departments of Native Affairs (through the Native
Commissioners), Irrigation, Transport, and Defence.

TOPOGRAPHY OF THE
KEISKAMMAHOEK DISTRICT

by

EDGAR D. MOUNTAIN

The area investigated is the Magisterial District of Keiskammahoek
and corresponds very closely with the drainage basin of the Keis-
kamma River above Fort Cox. It does not include the Amatole Basin.

It is situated roughly between 27° and 27° 15/ east and between
32° 33’ and 32° 48’ south, and is about 220 square miles in area. It is
somewhat circular in shape with a diameter of some 16 miles and the
village of Keiskammahoek at the centre. Kingwilliamstown is zo miles,
and Stutterheim 18 miles in a straight line from the village, while
the ncarcst point on the coast is about 45 miles away.

The area forms a natural basin carved out by the headwaters
of the Keiskamma River and nestles against the eastern end of the
Winterberg Range, known locally as the Amatole Range, to the
north. Thus the greatest heights are found to the north along 2
line running from the Hogsback in the north-west to Mount Thomas
in the north-east, but even along the southern margin the land rises to
a considerable height at Zanyokwe and only along the Keiskamma
River itself near Fort Cox in the south-west corner does the mountain
barrier fail to complete the ring of mountains surrounding the area.

The basin, however, within the confining ring of heights does
not possess anything approaching a flat floor. Nowhere within the
basin is it possible to obtain a comprehensive view f’f the whole
area because it is completely dotted with ridges running from the
boundary heights and with isolated mountains of various sizes. In
fact the area possesses a high degree of dissection in striking contrast
with the extensive flats immediately to the south and stretching
away towards Peddie.

The river at Keiskammahoek is
sea-level and drops some 4oo fect to
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a little over 2,000 feet above
Burnshill where it leaves at the
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of the the boundary line of the area near the north.y,

ituated on 5
sve:-:::cl ,srx;t::msm krantz four miles to the north-cast called Ggj,
;Zomt;m and shown on the t0pograph1cal map (I : 500,000) as Gixuly

Mountain does not fall far short of this figure at its summit, beip
6,030 feet sea-level, while the corner beacon half a @113 o 50 furthes
n;mh is 6,125 feet sea-level. There is thus a range of altitude amounting

to some 4,760 feet.

The towering heights along the northern boundary, which
include the Hogsback, Geju Mountain, Cata (5,386 feet), the Door
Mountains, and Mount Thomas (5,525 feet) and form the bulk of the
Amatole Range, are really in the nature of an escarpment. That is
to say that the country to the north of these heights drops relatively
gradually and when one climbs out of the Keiskamma Valley to the
north, one emerges into a different type of country characterised by
the undulating grassy slopes of the Cathcart district. To the east
and west, however, the confining heights are of a different character.
In the west the Wolf Ridge runs down from the Hogsback Mountains
as far as Mount McDonald (3,270 feet) and merely separates the
Keiskamma River basin from the Amatole basin of roughly the same
height above sea-level. In the east, running southwards from Mount
E;:E;nd?ﬁ bl;:[ sepamléed from it by the Dontsa Pass, is the Pirie Range
e %ai]j:’l:n(g empI (4,666 fee_t),_ Mc_)unr Charybdis (4,244 Fee:tL
i Winterbg;m‘}“{:g ateau. This is virtually the eastern extremity
A tagl 15'iﬂgc so that the eastern slope:'s dr_o;._) straight
and there ! plain at about 2,000 feet around Kingwilliamstown
! €re 15 an uninterrupted view from the d he coast
eastern edge to the

in the neighbourhood of East Lond : 24 b
Range near West Peak (a1t t;n on. At its southern end, the Piric
ndoda (3,060 feet) show:, 4 feet) swings westwards past Ntaba-
on the topographical map as Intaba ka

ndadu, and Zany
narrow zidgc,m;igﬁgii G ’?52 feet) where it also forms a relatively
but more gradually to fhs <eply to the coastal plain on the sout?

¢ notth into the Keiskamma River basin:

The draina L.
dendritic systemg.c iﬂttem’wmm the basin follows a fairly simple
200 Cape 100ds) the :;zrdmg to the Divisional Map (1 inch equals
a_bout a2 mile east of thcrcEaOE e Keiskamma River is on Ditchling
tiver pursues 4 g ta beacon and on entering the area the

career in cascades and watcrfﬂus
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over bare rock into the Ndlovini Forest. On emerging from the
forest, it appears to have several alternative names, but after acquiring
the waters of the Mqukwana and Mthwaku Rivers just above St
Matthew’s College property, the name of the Keiskamma River becomes
firmly established. So far, the river has dropped about 2,500 feet
from its source in a distance of five miles, and consequently the river
and its tributaries have steep valleys in which they flow rapidly. But
from here onwards the main river flows over stretches of comparative
flatness which have caused it to pursue a winding course separated,
however, by stretches of more rapid drop. - The flatter winding por-
tions are characterised by alluviation and the existence of a flood-
plain at least on the concave side of the river and sometimes on both,
while in the intervening portions the banks rise steeply from the
river,'and rocky outcrops are frequent in the river bed. Thus, flood-
plain conditions exist more or less continuously from St. Matthew’s
College to below the village of Keiskammahoek and again, more
pootly developed, below the Boma Pass and near Fort Cox. Between
St. Matthew’s College and Keiskammahoek the river is joined on its
left bank by the Gwili-Gwili River rising on the steep slopes west
of Mount Kemp and north of Mount Charybdis, and flowing through
the Gwili-Gwili location. The winding nature of the valley just
above the Boma Pass is not connected with present-day alluviation
seeing that the river winds between steep hills, but is inherited from
some previous cycle, so that the meanders are deeply incised.

At Keiskammahoek the Keiskamma River normally receives a
considerable volume of water from a tributary on its right bank,
the Gxulu River, from which is taken the supply of water for the
furrows of the village. This river is formed some six river miles
upstream by the confluence of the Mnyameni and Chatha Rivers,
both with considerable volume. The Mnyameni drains the area
between the Hogsback and Geju Mountains, while the source_of
the Chatha lies in a huge basin eaten out behind the east-west line
of Chatha and Geju Mountains. Both rivers are fast flowing and
only small patches of alluvial deposits are formed along the Gxulu
River and its tributaries.

e Keiskamma River is joined, on its right
the valley of which has been opened
by the newly-constructed road to
llage. The upper five miles of the

Below Boma Pass th
bank again, by the Wolf River,
up recently for about five miles
King’s Nek and the Hogsback vi






GEOLOGY OF THE
KEISKAMMAHOEK DISTRICT

by
EDGAR D. MOUNTAIN

INTRODUCTION

Religble contour maps on a scale suitable for geological mapping
were not available. The topographical map of the Union (1 : 500,000
or 1 inch equals 8 miles), sheet 5, published by the Governmes
Printer, 1936, with joo-foot contour intervals was useful as a locality
map, while the later Fort Beaufort topographical map (r: 250,000)
adds a little further information. The Kingwilliamstown Divisional
sheet is published in two scales. The smaller scale map is 1 inch
equals 840 Cape roods (about two miles) and the larger scale is 1 inch
equals 200 Cape roods. Surveyed positions are not plentiful and plots
are not always tied in, while water-courses and tracks are merely
sketched. A Forest Department map, unpublished and based on the
larger scale Divisional map, was also available.

For a base map, the smaller scale Divisional map was enlarged
photographically to a scale of 1 inch equals 1 mile; a negative was
prepared and projected in an enlarging apparatus and a drawing
made, which proved to be quite reasonably accurate. Details of

;oadsh:.nd water-courses were added in the field and from aerial photo-
mp =

Fortunately, a complete set of aerial b
: photographs was avail
for field use, though these photographs are no% agcurﬁtcly pgir

b.lom.vcr’ om to great differences of altitude they show great
4t 12,008 Ein while:n'dlﬂmm levels. The photographs were taken

in excq:tioﬂa’.l cases, be a5

. > D€ as much as 3,000 feet, However,

g hztrt:g;?hgx:ve boen invaluable in | ot p;esition in the count’
points were visible. Difficulties certainly 2ros¢
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transferring data from photograph to ma i i

establishing a scale for each pfguotggraph bypcomTp:ﬁn: :itlfliolfrfc)\l::{
distances on the map and then by fixing an unmapped spot by its
distance from points already established on the map. Errors are
introduced if points are at appreciably different heights or if check
points are available only on contiguous photographs which do not
accurately fit together. However, by averaging out results it seems
that the greatest errors are of the order of 100 yards.

GeNERAL GEOLOGY

The geological formations encountered in the area are confined
to the following three groups :—
3. Alluvium.
2. Karroo Dolerite,
1. Beaufort Series.

The Beaufort Series

The rocks included in the Beaufort Series represent a conform-
able sequence of sedimentary rocks varying in character from mud-
stone to sandstone. Apart from local disturbance by dolerite intrusion,
these sediments dip fairly uniformly over wide areas at angles up to
about three degrees towards the north so that even in flat country
there would possibly be about 1,000 feet of thickness exposed. Dif-
ferences in height between the northern boundary of the area and
the Keiskamma River Valley in the south must account for an additional
4,000 feet or more of thickness, so that the actual thickness of sedi-
mentary rock occurring in the area must amount to some 5,000 feet
in all probability.

When fresh, these rocks are pale bluish-grey or greenish-grey
and consist generally of a fine-grained feldspathic sandstone weathering
to various shades of yellow, brown and red or, more rarely, \_vhm.
Apart from any alteration by dolerite intrusions, it scems as if _the
coarser the sediment the more fesistant it is to erosion and possibly
to weathering, so that the better defined shelves of scd.lman:n;[:pﬁr
invariably to consist of coarse sandstone. The coarse sandstone

moreover tends to weather into large cmptfic:h}is masses often \t\;ﬁn
quite conspicuous bedding-planes. Some o an;m for“”dspk
is probably of a quality suitable for building stone .u' example,
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: 3 building of a sma]]
hwsCoﬂegemthe . s Chape)
St. I\grt © a4 capP?d with a similar sandstolﬁ

-d;ﬁ d sandstone horizon forms a line of kﬁntz:;

mall forests on the east side of the Mayap..

River Valley. _ _
w;m izcrcasing fineness of grain, the bedding planes Scong

- the rock, on weathering, tcm‘.!s to break up j,

fl’mnsﬁgu?:;;s]ir little blocks. Such material often C!‘ur:nhl::
casily when wet and tends to become muddy so that the name myg.
stone is commonly applied, although much of this material is in reality
2 fine sandstone and perhaps only a little is true mudstone, Tp,
name siltstone is sometimes used for an intermediate grade betweeq
sandstone and mudstone and it is probable that the great bulk of the
finer sediments could correctly be called siltstone. The finest grade
can easily be recognised by taking a small fragment and grinding it
between one’s teeth. True mudstone feels quite smooth and does
not grit. A sample of this type, for instance, from the Schwarzwald
Forest has an average grain size of o.or mms. and could certainly
be regarded as a true mudstone. Such material is easily weathered
and under ordinary circumstances highly erodible. It might be
noticed that these finer-textured sediments are extraordinarily massive
and show very little sign of lamination parallel to the bedding and
for this reason are not to be regarded as shale. In fact, no rocks
have bcen observed anywhere in the area which could be regarded
as typical shale, though lamination is sometimes pootly developed.
Mudstone and fine sandstone are suitable, and frequently used, as 2
road-dressing material,

An attempt was made, but without success, to discover some
ch'.}?:hmammc and persistent sandstone horizon to act as a marker.
orl d:r tisa;isdstone bands die out latczally over fmﬂy short distances
be ity Jisturbed by dolerite to such an extent that they cannot

§ P again beyond the larger intrusions. In any case, n00°

of the coarser sandsto :
feet thick and they d::cng:nzons seems to be greater than 20 t0 30

featiites, To i In consequence form really conspicuobs
eatures., It s, h?wever, possible that detailed work onuld enable

These sediments
ot 29 ol b b oo e 8 % LoWer Beanfor
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lumps of fossilised wood. These rocks, however, can be followed

along the road from Breakfast Viei to Debe Nek without any sug-

gestion of anything other than Lower Beaufort. The base of the

Lower Beaufort Series is found just south of Breakfast Vlei and

the sequence is quite typical throughout that stretch of country. In
the Peddie district the Lower Beaufort Series is about 10,000 feet
thick, so that it is quite reasonable to suppose that the whole of the
sedimentary rocks of the Keiskammahoek District are also of this
age. The beds are very nearly horizontal and may, in fact, stretch
as far as the vicinity of Cathcart. The sediments of the Beaufort
Series in general are typically feldspathic and the sandstones are
very distinct from the purer quartz sandstones of the Cape System.
For this reason they generally give rise to richer soils. Even in the
sandstones, feldspar accounts for over fifty per cent of the constituents,
and the rock as a whole contains over three per cent of potash. It
scems as if there is here no great disinction chemically and mineralogic-
ally between the sandstone and mudstone, the grain-size being the
essential difference. It is often stated that Karroo soils are rich under
irrigation, but it is doubtful whether the soils here can be classed
as Karroo soils seeing that they have developed under a much greater
rainfall than typical Karroo soils and consequently have lost, in all
probability, much of their potash and phosphate. Although the
nature of the original rock is important in soil formation, climate
also plays an important role.

In the neighbourhood of the larger dolerite ihtmsiqns, mud‘_stope
has been converted into lydianite and sandstone to quartzite. Lydianite
is a blackish compact flinty rock possessing a slight purplish tint and
silky appearance. It breaks up naturally into apgulat blocks and
weathers at the surface to a creamy-coloured coating. It sometimes
contains well defined nodules about an inch across due to alterations
of original calcareous concretions of other calcareous matter into
epidote and other minerals and their presence may bc‘ukmod” aﬁ
almost certain sign of approach to dolerite. The quartzite P:Ld uce
from the Beaufort sandstones is grey-green, ‘fcldspathlc 0?. - very
tough. Near the dolerite it generally shows a high ?lcgrfedim’i‘:emﬁ
into columns with relatively sharp edges. While ly .

uartzi i roduced from fine and coarse sediments
K, e e typlcally: P radation between the two.
respectively, there is complete g on



KEISKAMMAHOEK DISTRY
. . 1STORY OF THE =
THE NATURAL H

Karroo DOLERITE

f the total area ang
i twenty-five per cent OF | nd for
. I?::u:ﬂ:s"i‘g Lower Beaufort sediments. Broadly, th::
.mth_ms are of twWO tyPes, inclined sheets and dikes. Whjj.
fl'g:xr::i- crop out with an extensive surface area, the latter are highly
elongated and generally appear only as lines on the map,

Inclined Sheets . o
(@ As is common in this part of the Union, the inclined sheets mostly

mall dip towards the north. It is as though they all forp,
;::;co:} z g t}i)c system of parallel sheets derived from a dct-p-seat:g
source somewhere far to the north towards Basutolagd. They are
mostly up to 100 to 200 feet :h.iclf but thf: sheet forming the krang,
of Geju Mountain is exceptional in swelling out locally pod-like in
shape to a thickness of some 700 feet. _

In the south, the relatively abrupt rise of level from Debe Nek
to the top of Ntaba-ndoda, a rise of about 1,000 feet, is accounted
for by the presence of the first of these sheets, which we may call
the Zanyokwe sheet, near the top. Although the crest of Nrtaba-
ndoda is made of the overlying sediments, the krantz on the south
side consists essentially of dolerite which is continued to the west
as a band below the Zanyokwe beacon to Burnshill and can thence
be followed eastwards as a conspicuous bluff outside the area. Its
slope to the north very nearly coincides with that of the valley starting
between the Zanyokwe beacon and Ntaba-ndoda so that it follows
down the valley to-its confluence with the Rabula River. In the
neighbourhood of Burnshill there are abundant exposures along
the main road from Middledrift to Keiskammahoek.

The second sheet is much nore extensive within the area and
forms a wide and irregular belt through the Boma Pass and eastwards
past the I“q“ﬂfmya beacon. It may be called the Nghumeya sheet
;?eél‘:b:;g"f’ﬁ)'- In the Boma Pass, the krantz on the west side
St el Bm mt‘l’s the position of the sheet, although the krantz

oy ShS 1308 y of the overlying indurated sediments.

; e sheet does not appear to i er west
;'t ons up the Wolf Rivcfp‘l;:ﬁﬂ}' WE:r: ::Y ca.tiu ;l; ?c;ﬁ.weﬁu::[; krant?
or some distance along the left bank. The base crosses the Wolf
krantz below Mount McDonald, but
t bank of the Wolf River by a she¢*
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dipping rather steeply towar i i i
bourhood of the ?nfluamay‘:sbtr:o;;‘:etﬂn:tz—me:::c:g th"‘::ﬂgh'
so common, but bright-reddish soil derived from this sth:t is v.'ind‘:
spread and is conspicuous, for example, where the short road from
the cast end of Keiskammahoek to the Nghumeya location rises steeply
from the river. Reddish and chocolate-brown soils are furthermore
widespread between here and Red Hill on the Keiskammahoek-
Kingwilliamstown road as can be clearly seen from that road. It
crops out on the steep slopes below Tshoxa and forms a series of
disconnected outcrops to the east, terminating in the rectangular-
looking block known as Schwarz’s Krantz just east of Farm 334. In
the vicinity of the Inquamaya beacon, this sheet dips north at about
ten degrees, but further south, as is generally the case with inclined
sheets, the inclination diminishes.

13

The third sheet occurs a little north of St. Matthew’s and can
be observed from the lower part of the Dontsa Pass. In the west it
crosses the Mnyameni River just beyond where the road up the valley
crosses the river for the second time. From there it can be followed
down the river on the lower slopes of the right bank for a little over
a mile where it bifurcates, the upper branch dying out somewhere
below Gxulu Kop and the lower branch much earlier. East of the
Mnyameni River Valley, the outcrop bends southwards along the
high ground and is again displaced northwards in the Chatha River
Valley where it can easily be followed from the road and is probably
from 5o to 100 feet thick. On Bombane Hill it nearly reaches the
beacon Keiskama Hoek 3,477 feet and follows a zigzag course th:oug_h
Ngolo-Nqolo and may be called the Nqolo-Nqolo sheet after this
locality. ‘This sheet is dipping at five degrees also to the north and
its winding outcrop is due to a succession of valleys running south-
ward. It eventually crosses the Dontsa Pass road before _the first
big bend in the road where an uneven floor is exposed.

here it crosses the road makes a stecp

The roof at this point W a ste
rise just beyond the road, where the outcrop Tonur: i:: mrﬁ

mass of domes. From here outcrops are contin form
a krantz near the foot of rising ground and run ina southerly direction.

i li-Gwili Valley, the base of the
k leading to the Gwili-Gwi he ba
g?:ﬁ;}.gnth;r:;: rather sguddeﬂly into the valley showing eu}:;: :rg:
the form of the intrusion is no longer & sheet dl?pm%ni :ﬁ -
shallow angle or alternatively that we are now dealing other
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dolerite can be followed from here continugyg)
1,

f the Gwili-Gwili Ya]]c_\‘ into Moun;
in krantzes round ells out locally into a lenticular mass 304 ©

fe b:bt;:khc:d 3tt:e;":;:nd that continuously again to Pirie Peak Weg,
Lol

, there is a complex arrange,
e o m“hcﬁgct:?:m at the corner of the étm
of sheets. A la?; m;s; immediately divides into two. The northern
Lamnz.;hMc;:nnt:smthc Pskylinc'k““'z cutting across to the south-?m
corner of the farm Highgate. The scfuthern beench swells out rapidly
to form the magnificent krantz of Geju Mountain where the thlcknFss
is some 700 feet, buta mile or soeast of the high krantz this pod-like
sheet divides again. From here the more northerly bra.nch, already
thinned to 100 feet or less, is responsible for an attractive waterfal]
on the main stream where it closely follows the contour forming a
beautiful forested amphitheatre above the Forester’s house at Chatha,
It turns up steeply almost dike-like at about 45 degrees across the
Chatha River towards the high ground near the Cata beacon where
it loses its identity amongst a number of concurrent intrusions. A
mile or so beyond the Cata beacon two sheets emerge {rom l!‘li: com-
plex and may possibly be regarded as the continuation t_:-f this body.
The more southerly of the branches from Geju Mountain represents
the bulk of the large intrusion but, instead of behaving like a sheet,
it plunges down with steep sides into the forest below and only
then appears to flatten out into the sheet on which the Forester’s house
is actually situated. Across the Chatha River, it swings round the
- south slopes of Chatha Mountain in the Ndlovini Forest. In the
upper reaches of the Keiskamma River, however, it becomes
entangled in a thick dike-like body and is difficult to trace, although
it seems likely that it is the same sheet as occurs ultimately just beloW
the turn-off to the waterfall on the Dontsa Pass.

Struch_nra[]}r, the Wolf River basin is quite different. Shes
here are dipping at relatively steep angles up to 3o degrees Of 50
and are not dipping towards the nosth. The Hogsback sheet di
z?ugh'ly south, while that of the Mnyameni Ridge dips in 2 westerl
thra:ci:u:m and the sheet on the other side of the Wolf River dips toW:

e north-east. Gxulu Kop is situated on another relatively st¢P
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intrusion. Moreove

:h:!c::;da:othuf;;i;:ﬂﬂ sheets occur further south, The sheet fom}lﬂg
iy 4 I-Eocrg;ie of the Wolf River plateau and running i#*

is, however, more or less horizontal:
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(b) Dikes

Dikes occur throughout the area varyin - .
some hundreds of feet thick, but no attgnpf was maadf:\:o:ﬁ;st;:
very small ones. For example, between Keiskammahoek and St.
Matthew’s College a number of small intrusions are encountered in
the roadside too small to map, in addition to those actually shown
on the map.

Probably the most conspicuous dike is that which crosses the
Dontsa Pass between the two sheets. On the road it is 400 feet wide
and dips south-west at about 6o degrees. It shows some excellent
contacts with invaded sediment along the old road but cannot be
traced much beyond the hairpin bend towards the south-east owing
to thick forest. To the north-west, however, it can be followed
clearly as a striking feature almost to the €ata beacon. The dip
appears to vary between 40 degrees and 6o degrees always to the
south-west. As its course is through the Dontsa Forest, it may be
called the Dontsa dike.

Another dike-like hody of some size crosses the Keiskammahock-
Kingwilliamstown road about three-quarters of a mile from the
boundary. Its margins are not very clear on the road but the width
of outcrop is nearly 200 yards and the dip about 6o degrees to the
south. To the east it dies out within a mile or so, but to the west
the width of outcrop swells out to several hundred yards where it
joins the Zanyokwe sheet and it seems unlikely that it can persist as
a dike with that width.

A dike comparable to the above is seen below Mount Kemp right
on the boundary of the area tapeting out in a south-westerly direction.

5

(¢) Structure and Texture

A really remarkable feature of the dolerite intrusions is that
the larger ones with the exception of the Zanyokwe sheet are all
continuous with each other in outcrop. Although the Nghumeya
and Ngqolo-Nqolo sheets are apparently _pamllcl, dlppm% i;: the n%::jh
at similar angles, yet in the high ground in the east they link up. This
is due to the fact that to the south the I_\IQ?IO-Nqolo sheet flattens
out and finally, beyond the platcau of the Bailie’s Gr;ve be?oc;cn,mamt;a]ly
drops quite steeply to the level of the sht?ct at Sc walnrz.s atz. ;

It shouldbcmendoneddmtthennpgmgofddcﬁt:umumh{
accurate to delineate the major masses With reasonable cc ty-
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i icult to nego
er, where the terrain 1s diff: gotiate, furthe,

: itional information. In one
work Fouid Posslbl,\; ﬁ;::ldiidﬁ??ould be required for a th::outwo
iilf:;r::?aggwi}}zth,u however, was not regarded as essentig] i

vey. ) K

o 8&111 tl;e larger intrusions, both sh_eet and dxkhe, consist of coarg,
ophiti‘c dolerite except near the margins whcj.-c_ they are lt_)call}- e
grained, while small dikes are ofth por_phyntlc or basa!uc_ Afier
small dikes, however, have a peculiar silky appearance in the hapg
specimen due to a subparallel arrangement of uny_fgidspar phcnocmts
in a basaltic groundmass. Small veins (_)f mobilised sandstone ang
mudstone are widespread in the Iargt::r intrusions which also haye
occasional patches of dolerite-pegmatite.

In the absence of distinctive outcrops, the smaller dolerite intyy-
sions are generally picked up in the first instance by the colour of
their soil. Subsoil is a brownish-yellow which grades under different
conditions into a reddish colour, a chocolate-brown or sometimes
black. This difference in colour appears to be connected with d.iﬂ'e_l:-
ences in topography which in tutn influence the humidity of the soil.
For instance, poorly dfained soils appear more likely to be black.
These dolerite soils, it need hardly be mentioned, are very clayey
with a well-defined crumb structure, and tend to crack on drying. The
subsoil (sabunga) is very suitable for road surfacing but the sf_:-li
itself becomes very slippery when wet, and unmade roads on dolerite
are generally impassable in wet weather.

some cases, howev

Arruviom

Owing to the highly dissected nature of most of the terrain,
tiver valleys ate steep and narrow and do not possess flood-plains-
Locally, however, where downcutting has been hindered by resistant
rock-masses, some of the rivers have widened their course by mean”
deting, and have developed flood-plains by deposition of alluviu™
An attempt has been made to map the larger deposits, which 2r¢
almost confined to the main Wwatet-course, the Keiskamma RIVE:
The meandering of the rivers a5 seen on the map is not always 355"

. GEOLOGY OF THE KEISKAMMAHOEK DISTRICT
It is not always a5y to recognise alluyial 4
how far they extend from the river,
gravel, sand or silt which has at some
the river, but exposures further from
A terrace zo feet or less above the river
indication of an alluvial deposit, but the inner edge of the terrace s
difficult to locate when the valley side rises only gradually. Where
a terrace 1s not well defined and the banks rise from the river con-
tinuously, unconsolidated material found on the slope may not.have
been deposited by the river at all, but may be due to rainwash from
above. Such material is termed colluvial in contrast to alluvial, and
in the case of a well-defined terrace the inner edge shows a gradation
from alluvial to colluvial material.

It is, of course, possible to distinguish between alluvial and
colluvial material where it is characteristic of a rock-type which
occurs up the river and not on the adjacent slopes of the valley or
vice versa. For instance, some of the lands of St Matthew’s College
on the right bank of the Keiskamma River contain abundant dack
constituents suggestive of derivation from dolerite, although this
has not been carefully examined. Now there is no dolerite on the
slope immediately above these lands, whereas there is the Ngplo-
Ngolo dolerite sheet athwart the river some two miles upstream, so
that it seems reasonable to regard the soil of these lands as originally
brought down by the river.

17
\ eposits or to determine
R!vcr banks generally expose
time been brought down by
the river are generally poor,
bed is pethaps the most reliable

In April, 1948, rains were exceptionally heavy and at Keiskamma-
hoek the water rose to the front of the hotel. This appears to be near
the limit of alluvial deposition and consequently it is probable that
all the alluvial material observed is related to the present river level.
There seems to be a general opinion that high floods are becoming
more and more frequent and that this is due to accelerated run-off
as a result of the destruction of vegetation in the catchment areas.
There are, however, insufficient data at present to support or refute
this opmion.

No high-level terraces were observed.

CoNCLUSION |
i il in connection
been made to dolerite soi :
but soil is generally regarded as a subject
dealt with in any detail in a geological

Incidental reference has
with the mapping of dolv.f:me,
for specialist study and is not

e



Hogsback looking south-west.

Dolerite sheet underlain by Beaufort sediments with transgressive contact. Foreground
consists of Beaufort sandstone. Keiskammahoek, 1949




Dolerite outcrop weathering into typical domes, part of the Nqhumeya sheet at its b

Keiskammahoek-Kingwilliamstown road, three and a half miles from Keiskammah
on the map. Keiskammahoek, 1
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of flood plain.
Keiskammahoek, 19.

Alluvial deposit consisting of silt with pebble bed at base and showing horizontal surfas
Gxulu River one and a half miles from Keiskammahoek.
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Keiskammabhoek, 19.

Transported solil.
Dolerite soil and spheroid overlying Beaufort sediment and derived by soil creep fro
higher up the slope.

Stutterheim road, five miles by map from Keiskammahoek.




NOTE ON THE CLIMATE OF THE
KEISKAMMAHOEK DISTRICT

by

J- V. L. RENNIE

The district lies within the Warm Temperate Zone, and since it
receives at least a moderate rainfall, it has a humid subtropical climate
like regions elsewhere that are similarly situated. It should be noted,
however, that typical humid subtropical conditions are not met with
in the Ciskei but along the coast further north. The district is at no
great distance from the winter rainfall area which might be regarded
as commencing at Algoa Bay, a fact of situation which accounts for
a fair proportion of winter precipitation. In addition, the arid Karroo
approaches the district in the west and indeed extends into the lower
valley of the Great Fish River less than fifty miles distant; this is
consistent with a mean annual rainfall of little morc than twenty
inches at Fort Cox on the south-west border.

The range of altitude is considerable, from 1,800 feet at Fort
Cox and 2,000 feet at Keiskammahoek to 4,000 to 6,000 feet in the
surrounding mountains. The escarpment is here just over so miles
inland, and together with the southward extending spurs is sufficiently
near the sea and sufficiently elevated to account for markedly increased
precipitation at the higher levels, much of it derived from _easterly
and southerly winds. Elevation also accounts for considerable
differences in temperature from place to place, and no _doubt maps
of the district showing this and other elements of climate would
show rather complex distribution patterns in which the influence of
relief would be prominent. Some of the differences appear in the
records of five meteorological stations set up by Mr. R. Story for

i i he period Septcmbﬂ, 1948, to August,
comparative readings for the pe

1949.1

iSee R. Story, Menm. 27, ** Botanical Survey.
27
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THE NATURAL HIS ‘
: survey t
an eatly stage of the v that the only i

were available for the district wegra
four of them in the marging| forest infa])
Keiskammahoek in the centre of p, ba
and one at Fort Cox in the south-west corner. Of these, thee

been recording for so years of more, mcludl.ng the station 5

kammahock, and only one for less than 25 years, that at Fog
It is thus possible to by @ .fa“I,Y Samf?cm_’r}' general picry,, of
the mean annual rainfall distribution in the dls[‘rlcg.‘ an 3 of it )
incidence, as well as some idea of m;.;fan reliability. Reoos ond
ocighboutii steis TP als? beea avgllal;;le’ such as those of Evelyy
Valley (3,500 fect) just outside the district, and Wolf Ridge (3,04,

28

It was found at
climatic records th_at
retuzns for six stations,

i at ‘
at some clevation, 0n€ =

eis.

t).

fee )Thc mean annual rainfall is about 4o inches at several of the higher
stations, and rises to 73 inches at Evelyn Valley? just outside the are;
The amount drops rapidly in valley situations, being only 25 inches
at Keiskammahoek. The area has appreciably more rainfall in summer
than in winter, with about 70 per cent in the summer period from
October to March. The wettest month is, however, at the end of
the summer in March, this being preceded by a succession of wet
months with at some stations a subordinate maximum in November
or December, Between March and October the monthly rainfall
figures drop from about three to five inches to about one inch in each
of the winter months June, July and August, the annual variation
being substantially the same at each station (see figure showing the
mean monthly precipitation for Keiskammahoek at 2,000 feet, 2.5
inches per annum, and for Wolf Ridge at about 3,000 feet, 42.3 inches
per annum, both for the period to the end of 1935).

i conditions vary greatly from year to year and mead
Agt“g:e']wm:;y lTe most inadequatg picture of what is actually ?xpe:ienced;
P ycmy’: : Yhﬂ:le annual rainfall has on occasion during the E‘:
il simil?:) ;’:c e fIZO inches and dropped well below 40 1 ’I'hc'
wettest month i:g;fo{: mv;mﬂon occurs throughout the district: it
of even three mong, requently advanced or retarded by 006 v
petiod may drop to ];;ﬂwme the percentage falling in the U™}
high degree of unreli abﬂf more than so per cent in some Y”ﬁ;ﬂa
of long dry spells of Weat;ly ok panied byde normal Occurrﬁoﬂ,

*Sec tables o end of 1935 (in Rainfal] Normals).

In Story, Mem, « Botanica] Survey,” No, 27.




“""“"HY rainfall for Keiskimmahoek (lower figures)
and for Wolf Ridge (higher figures)

NOTE ON THE CLIMATE OF THE KEISKAMMAHOEK DISTRICT 29
and these might be expected to be of greater significance at the low
Jevels wl'!e:c rainfall is less and temperatures higher. There is ;r
accurate mformation available about evaporation in the district b\:::
the I}-ngatlon Department’s recently published map of the Union
showing evaporation isopleths shows this area as falling within a
belt whose evaporation from standard tanks is between 5o inches
and Go inches per annum : this is, however, based on only 57 tanks
for the whole Union, none of them near the district, and doubtless
the evaporation rate varies very considerably in different localities.

There are no available temperature records for the district itself,
but for stations such as Lovedale and Kingwilliamstown below the
mountain belt, mean monthly temperatures range from about 55
degrees Fahrenheit to about 73 degrees Fahrenheit, while at Evelyn
Valley at 3,500 feet the figures become so degrees and 62 degrees
respectively.2 The average frost period for Lovedale is of the order
of two months from the beginning of June to early August, and for
Kingwilliamstown about one month. It should be obvious that the
high relief of the district and the complex pattern of its contours
will give rise to considerable differences in the temperature conditions
from place to place and much complexity in distribution, and that
differences from year to year must also occur. Observation of tem-
perature conditions at selected localities in the district, to bring out
relations to altitude and aspect, would provide valuable data for a
proper understanding of the distributional aspects of settlement and
production in the district, both actual and potential.

scale 11 1,500,00 (1950)
o t maps on water eSOUICes,
3 r. O D"”“f.??';igat-.‘fn publication Temperaare, 194%:
Met. Office, Dept.



THE SOILS OF THE
KEIS]{AMMAHOEK DISTRICT

by
G. MURRAY
1.—SOILS

ccording to C. R. van der Merwe’s “ Soil Groups and Sy},
grou;:&s of Sogth Africa,” the Keiskammahoek soi]§ belong to the
Sub-group “ Semi-coastal belt of the Eastern Province.” Dr. vy
der Merwe describes them as podsolic $oils derived almost exclusively
from sedimentary rocks. Intrazonal soil types of lithogenic origin
in this sub-group are developed from the basic igneous rocks—mainly
dolerite.

During the investigation it was found that the soil types conform
very closely to the geological structure. For most of the soils in
Keiskammahoek are residual and formed i# sitv. Owing to the moun-
tainous topography, however, there has been much colluvial drift,

with the result that certain soils have been displaced far from their
seat of origin.

The soils can conveniently be grouped according to the parent
tock from which they originate.

(@) Sors Dertvep From SEDIMENTARY ROCKS

The soils derived f; i it
into three sub-types :_rom the sedimentary rocks may be sub-divid

:.:. Shallow grey loam on weathering sandstone.

2. Grey loam with ferrugi i ish cla
i e i ginous concretions on yellowish clay

Yellowish-brown sandy loam on sandstone.

30

S.3.

THE SOILS OF THE KEISKAMMAHOEK DISTRICT 3t
The profiles are, as a rule, well-develo
} ) A8 , we ped for they have be
sub]ecged to the prevailing climatic conditions for a !::onsidmbclrcl
period of ime. The varying depth depends mainly on three factors :—

(1) Varintle rates of decomposition of the different sedimentary
rocks. )

(2) Locality,
(3) Climatic conditions,
S1.—Shallow Grey Loam
The surface horizon consists of grey, sandy loam to loam with

. a coherent almost single-grained structure. The depth of this layer

varies from a few inches to a couple of feet. Immediately below this
is a layer of light yellowish-brown gritty sandy clay loam containing
a fair amount of loose ferruginous concretions (ouklip shot). The
presence of the ouklip indicates a temporary water-logging during
the rainy season. The soil mass rests either on partly decomposed
sandstone or fissured sandstone. The root penetration through the
soil is good and assists in disintegrating the parent rock.

This soil sub-type, due to its topography, shallowness and lack
of plant nutrients is not suitable for cultivation. Crops must inevitably
suffer from drought due to its low water-holding capacity. It has
indeed often been ploughed in this district and is prone to sheet
erosion as soon as the vegetal cover is removed.

S2.—Grey Loam on Clay

The A horizon is composed of grey sandy loam to loam with
a crumbly structure on the surface but more cemented lower down.
In Mbems location the surface soil is sandy and powdery and therefore
very prone to be disturbed by the wind when under cultivation.
Immediately above the impermeable B horizon a band of loose iron
concretions is encountered.

The B horizon consists of densely packed clay, which impedes
root penetration considerably, with scattered iron concretions
embedded in the clay. The concretionary matter decreases with
depth. The clay is multi-coloured being usually yellowish-grey
mottled black and brown. The C horizon consists of the parent
sedimentary rock in a partially dccompose:il:;at; i .

This sub- is usually much deeper e S.1 sub-type.
is prone to ergl;:mto gullies, for the clay sub-soil is very erodible
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o : el plains where the :
’ | is found in more lev .
somefﬁzrsz:p:dea. But, owing to the general steep ‘°P°8r§;hls
there is not much of this sub-type 10 the Keiskammahoek Disty; Y

Where it does occur, the atea it covers is _usual{y Lnsuﬂ'i‘:ir:fm}r Iargé
to indicate on the plan. Only a few main patches near Fop o

have been shown. i
e the main types of residual soils founq in

The above then ar - .
the district. But, owing to the complexity of the geological formﬁtion
there are, in addition, many intermediate types. The sandstone P
instance, occurs in many different gradations from coarse-g;'ainaé
sandstone to very fine mudstone and layers of each materia] 1y,
have different rates of decomposition. The resulting soils, ’fﬂthoug})l
genetically and morphologically the same, may vary considerably i,
depth, texture and colour. _

Then, too, at the point of contact of the dolerite and the sedi-
mentary rocks, the resulting soils are necessarily of mixed origin,
Moreover, due to the mountainous topography, much colluvial slide
has taken place. For instance, it is not unusual to find a typical red
doleritic profile (D.z) ovetlying weathering sandstone. Or, con.

versely, weathering dolerite boulders have been found in a typical
grey loam profile (St or Sz).

Thus it is practically impossible to lay down strict boundaries
between soil types, even if an intensive soil survey were to be conducted.

In addition to the residual soils listed above, there is a limited
amount of alluvial soil.

(¢) ArLuviar Sors.—A

. Again, due to the mountainous terrain there is very little accumu-
ation of transported matetial. The steep slopes end abruptly in the
ﬁtﬁﬁfco‘j;f; Whlih convey the water away in swift running streams.
2nd there, however, a valley broad rted
materials may he deposited. ¥ Prosdens out when tanspo
The texture and colour of the alluyi i | i
uvial soils depend on the locality
.f’°:;d“’1f‘fre the transported materia] originated. Mp;; of the alluvium
T,h or secondary aggregation has taken place.
s de Wwhole profile consists usually of dark-grey clay which becomes
V' dense as the depth increases, Dyg i nless the
Blant norsicens 1o rainage is poor. Unles
ve been removed by cultivation, these soils should

THE
SOILS .OF THE K.EISKAMMAHOEK DISTRICT

be fertile. Type samples were taken o

.on the S, ) .
but the results of the chemical analysis do nof;ﬁi::;}lielw s al{uvmrn,
alluvial soi_ls in the district. The S¢, Matthew’s soils b ¥y llip y to all
sively culuvzfted under irrigation for several years a_::fth 1:r';J inten-
of plant nutrients has undoubtedly been UpHeL. Even ,althou }ff a]_:;‘nce
and manure have been applied. ’ gh fertiliser

33

The soil reaction is slightly acid. In ¢ -s0i i i
accumulation of water—so]u%:ulg );alts, whichh?az:bti:lt;}zmwlistha ffm
water found there, is an indication of bad drai:'mgt. The nitro ren
and potassium content is low while phosphorus is present in lztgge;
quantities. The mechanical analysis shows an increasing clay content
with depth. '

(d) ArLuviar-Corruviar SorLs.—A-C

Closely allied to the alluvium and hardly distinguishable from it
are the so-called alluvial-colluvial soils. Like the alluvium, the texture
and colour depend on which of the two residual soil types commands
the locality. The influence of the sedimentary rocks imparts to the
soil the typical grey colour and a lighter texture, while the doleritic
influence results in a black colour and a more clayey texture. In either
case, the alluvial-colluvial soils are deep, possess a favourable structure
and are initially fertile.

The influence of colluvial drift is confined not only to the alluvial
soils. It is also evident in the residual soils. Deep soil profiles in
residual soils originating from the slowly weathering sedimentary
rocks can be explained by gravitational slide.

To sum up: The soils derived from the sedimentary rocks
(S.1, S.z and S.3) are agiculturally inferior to those derived from the

igneous rocks (D.1, D.2 and D.3). They are generally s!-ual]ovafe:;:ci
more acidic, contain fewer plant nutrients, are more pronc to win

and water erosion, and due to inadequate drainage, may l;c v.l::t:;
logged during rainy seasons. The doleritic somn tthc ﬂ?:ir c;a vour:
generally stand up better to maltreatment, due " ')li'hg e e
able structure. They carry, as @ rule, W eetv; e most sought after
(A and A-C) are generally the most fertile and are m g

by the Natives.,

D
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,—ARABLE LANDS

£ the available soil in the Keiskg
{\ large g::::::f:ﬂitd into arable lands.  Aerial Photog ock
7. o give an impression of the extent to which thet:P!“
of the district g7 der the plough.  Steep slopes up the beautify] vau':h

h?"i,rﬂc\‘lﬁ;al;?t ;:nynm:nj and Chatha streams have been ey
’?‘h:sc lands and others on equally precipitous slopes, h‘ave‘ mﬁet“i

sion. Scars along the mountainsides indicate
b:i::n :;mor?la:ss that have been long abandoned. Fo mreg the
blocks which have beea grocl:umcd forestry areas have :ﬂpcd 'y
ravages of Native cultivation.

There are, however, other lands on more gentle slopes ang -
deeper soil which have been better preserved. When it is considersq
that they have been under mono-culture for 5o long (almost 100 yeyry)
the extent of erosion is not as severe as might be expected. The Jangs
on the commonage, belonging mostly to Europeans are altogether
superior to those in the locations.

The yields from the Native lands are disappointing, if the nature
of the soil and the average annual rainfall are taken into consideration,
This poor yield, estimated at less than one bag of mealies per acre,
would seem to indicate that the plant foods in the soil are depleted.

The Native Affairs Department, however, has done much good
work in the locations, most of which have accepted the Betterment
Scheme. The Agricultural Officers have by their efforts achieved
great improvements in the Native lands. They have contoured 2
large percentage of the lands and insisted on grass strips along the
contours. Besides recommending and assisting in the construction
of anti-erosion works, they have sided the Native land-owner by
carting manure on to the lands at a nominal fee. Grass experiments
have been started to determine which species will answer most $it<”
factorily under the prevailing climatic conditions. Vegetable growiné

encouraged.

Collcm Presence of such institutions as the Fort Cox Agri_mlmﬂi
ks ol e St Matthews College within the districh
y a beneficial effect on the farming community.
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3—IRRIGATION SCHEMES
Kcis]l:zmmhoek District is well supplied with ial

and much water is available for irri tit;r: 3 There .
ever, only a few irrigation sch:mesg:u msptuc;pc:s:d these :? ml::;:\'
owned or controlled by Europeans. There are, for instance, irrigation
schemes on Forf Cox, St. Matthews, on the Keiskamu:mhoekl. common-
age and at the junction of the Chatha and Mnyameni streams. The
existence elsewhere of furrows in various stages of disrepair proves
that some irrigation schemes have been abandoned. The existing
schemes are used mostly for the cultivation of fruit and cattle feeds.

The scheme at St. Matthews is used for producing food for the
resident scholars as well as for cattle feed. There is a movement
afoot to replace the ordinary irrigation by spray irrigation. This is
indeed a laudable project because the advantages of spray irrigation
are many. Overhead irrigation is more economical on water, which
fact minimiscs the danger of water-logging, especially at St. Matthews
where the internal drainage is not always favourable. Water is also
more easily applied from sprays where the surface is undulating and
reverse slopes from the river bank are not uncommon.

4.—RECOMMENDATIONS

(@) ArABLE LanDs

There are many lands in the Keiskammahoek District which are
economically not worth cultivating. These are the lands on the steep
slopes of the main valleys and their tributaries. The steep gradient
combined with, more often than not, inferior soil, makes the cultiva-
tion of these lands a danger to the very existence of the soil.

It were far better if these lands were to revert to natural vege-
tation, or alternatively that new grass species, rich in feeding values,
were established there. The higher reaches of all these valleys con-
stitute the source of the water which flows down the many streams. By
restoring and protecting the natural vegetation in these areas, the water
supply will be appreciably augmented and maintined during the dry
winter months. In this way more water will be available for more
and larger irrigation schemes, referred to later.

Only the lands on good deep soil and on a more level gradient
should be cultivated.  There are large blocks of suitabl soil along the
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. ches of its many rribu;arics, i
Mt&hwg:iﬁl\g:bﬁ: ﬂghﬁo::;aﬁumsmu. Lenye and Gulu locagio ™
tGow;x‘mion ‘only th:.‘ most important ones. ¢ These g?nds shoulq be
cultivated intensively, with the application orti?i SOt dc CTOP Totatigy,
of which grass leys form an essential part. Fe Sﬂfl‘ﬂﬂ ‘manure shoyly
be applied judici;:uus!y and the making and the a%P ];‘-:3‘;}011 of compog
should be encouraged. If the good work started by the AgF’C“ltum
Officers is carried on, the yields from these selected lands will exceeq

the total yields gleaned from all the lands at present.

(k) IRRIGATION SCHEMES

With the meagre data available at present jt is impossible to stage
how much land can be brought under irrigation. Water gauges on
ten of the main streams were installed by the Irrigation Department
two years ago. The information obtained from these will be invaly.
able in estimating the strength and the continuity of flow of each
stream.

Apart from the existing schemes there are certain areas which
hold out possibilities for irrigation.

(i) Below the junction of the Chatha and the Mnyameni
streams there is a large block of land on the right bank
of tne Gxulu River suitable for irrigation. Water could
be obtained from either or both streams.

(i) Below the confluence of the Lenye stream with the Keis-
kamma River on the right bank of the latter river there is
some good level soil which extends far downstream.

(iif) Another suitable spot is on the left bank of the Rabula
River just below its confluence with the Zanyokwe stream.

(iv) L{'S‘IY{ ariother area on the right bank of the Keiskamma
River just below its confluence with the Wolf River may

be irrigated from the latter ri & 4 f the
abandoned schemes, tter river, This is one O

In all four cases the soil seems fairl i o

dvei v level and is deep with g
Stmnge:t inmd;csdi; ms from which the water will be mgpcd are the
the flow throu houm“' Records from the gauges will show whethet
ghout the winter months is sufficient to maintain 49

. the arable lands.
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irrigation scheme or whether stora,

Before, however, any irrigation ,.;}8; dams will have to be constructed.

: . mes
under discussion must be contour are embarked upon, the areas

5 =
Jand can be commanded “onmﬁu;:'cyed 10 ascentain how much

The yields from the irrigation schemes will augment those from

5-—MAPPING

- Owingto theabsence of an accurate published map it was decided

to use the plan prepared by Professor Mountain of Rhodes University
for his Geological Survey.

This plan appears to be fairly accurate, but the scale (r inch
equals 1 mile) is too small for mapping accurately the different soil
types. The soils in the Keiskammahoek District vary appreciably
and it would be impossible to indicate every change from type to
type on the plan provided. The boundaries given on the plan do not
necessarily indicate the line of demarcation from one type to another ;
they merely indicate on broad lines what soil types are to be expected
in different localities.

The geological map, constructed by Professor Mountain, proved
very useful in determining the soil types from the geological formations.
The author takes this opportunity of expressing his acknowledgement
of much useful information gleaned from the geological plan.

The different soil types have been mapped on the accompanying
plan, The legend on the plan gives the significance of the different
shades,

An attempt has been made to indicate on the plan the extent oi;
erosion. The symbols E1, E2, E3 and E4 represent severty O
erosion in increasing degree.

The results of the chemical and mechanical analyses are tabulated

in the annexure.
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(2) RESULTS OF THE MECHANICAL ANALYSIS OF THE TYPE SAMPLES

Depth | Coarse | Fine Silt | - Clay :

SOIL TYPE (inches) | sand sand 0.02-- | o0.002 | CaCOgz | TorAL
i 0.2 mm. | 0.2-,02 | 0.002 mm. .
| mm mm
|

(| o6 1.0 45.2 21.9 30.7 0.0 98.8
: 6-12 1.0 42,8 20.1 37.1 0.0 101.0
Deep red clay D.2< | 12-24 1.0 39.7 16.9 42.1 0.0 99.7
: 24-36 1.2 36.2 20.0 43.2 0.0 100.6
| 36-54 1.0 28.3 b7 59.2 © 0.0 T01.1
(| o-12 4.2 55.2 18.8 22.% 0.0 | 100.3
- 12-24 2.4 43.6 21.4 32.0 0.0 99.4
Alluvial A < | 24-36 0.9 25.6 | 26.1 45.2 | - 0.0 97.8
36-48 0.0 17.4 27.6 52.9 0.0 97.9
| 48-60 0.0 11.5 29.0 57.1 0.0 97.6
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INTRODUCTION

The vegetation was studied with two objects in view, firstly to
classify and describe the various plant communities, and secondly
to investigate the reasons which might cause their vigour or decline,

It was found convenient to divide the vegetation into woodland
comprising seven different types, and grassland comprising two. The
woodland types were :— L
. Scrub of Acacia karroo.

. Low mixed scrub, as found at Fort Cox.

. Tall mixed scrub, as found at Nghumeya.

. Bush, as found at Zanyokwe.

- Dry forest, as found at Lenye Forest Station.

. Moist forest, as found at Wolf Ridge Forest Station.
7. Macchia.

The grassland types were :—

1. Sweetveld, palatable in winter and summer.
2. Sourveld, palatable in summer only.

B Y T

[= Y

CLIMATE

The truth of the widely-held view that vegetation is affected by
the climate more than by any other influence soon became apparent,
;:]d for this reason the Division of Meteorology was approached for

1?111 establishing a series of five small stations at which investigations
;:ild d be hiamed out on moisture and temperature, which are generally
of ch“ ve the greatest bearing on plant distribution. The results

iavestigations are summarised in the notes which follow.
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MOISTURE 5
Rainfall

(in the dry areas) was near the 25-inch isohyet. Irfespecti

amount of ygarly rainfall, which varied &03;1 61 inchp:s‘:t;vtel??\fcll:;‘:
Valley to 24 inches at Fort Cox, about 70 per cent fell during the
summer (October to March inclusive). At all the gauges, but par-
ticularly at those in the drier areas, the rainfall flucruated widely
from year to year.

Humidity

Of the five stations mentioned, two were established in the
highlands at about 5,000 feet, two in the lowlands at about 2,000
feet, and one between them in the forest zone at 4,000 feet. Two-
hourly readings of the humidity were taken at each station on 178
complete days, spread over one year. Because of this short period,
they are comparable among themselves only (as are the temperature
records) and cannot stand alone. The results were expressed as the
saturation deficit. Surprisingly little difference was apparent between
the readings from the lowland and highland stations.
TEMPERATURE

Temperature readings at the five stations were taken at the same
intervals as those for humidity, but on 233 days instead of 178.

Average Temperature -
The two highland stations were consistently the coldest of the
five, and the two lowland stations were usually the warmest.

Temperature Range.

P';his was lg,st in the highlands, Wﬁd:h:h:ﬂ;[’::m W::;
on the whole cool and even. In the low i umem -
fluctuating, At all stations the summer rise _ began 1

December and the winter drop in May:
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Minimum Temperature

This was generally about SiX degrees lower in the highlands ¢hg,

in the lowlands, with the moist fa?rest intermediate. I? tllli h-igh!and;_
midnight was the commonest tme of occurrence of t

temperature, The next most CcomMON OCCUTTENCEs Were in :he: morning
round five or six o’clock. In the lowlands there was likewise a cop.
centration of minimum temperatures at midnight, but‘ less so than i
the highlands. On the other hand, thF occurrences in the morning
were decidedly more common, and slightly later.

Maximum Temperature

The lowland maximum was usually about 15 degrees higher than
the maximum in the highlands. At all stations, the maxima occurred
mainly in the early afternoon, round 2z p.m., but at the two highland
stations there was an additional grouping of them at and near mid-
night.

Possible explanations for the groupings of maximum and minimum
temperatures are discussed in the original paper.

WOoODLAND
TYPE I—ACACIA SCRUB

From photographs, historical records (which mention its encroach-
ment as far back as 1894) and the proportion of old to young trees,
it is clear that Acacia scrub is rapidly spreading into areas which
;’_ﬂt;i"md)}gnsshnd. This is a major farming problem over most
o altiruﬁzn odthe Eastern Capg Province which is below 3,000 feet
o ‘ihm fam many low-lying parts of Natal and the Transvaal
ttibend t:ec ct that Atacia karroo is South Africa’s most widely-
and that it wo ]Zuggests e e lean Sy 1. i e
unﬁvourablc t: tmtc};emfgﬂm O&QU be the ﬁtSt 2 mjgrate i-nto -
nent stands more and ¢ could also expect to find pure and perma-
S ; more strongly marked according as the areas

€ progressively less suite &

Experiments hay ho. )
absence of grass mmP:tisﬁo:n that Acacia grows much better in the

and the behavious of Acacia communitics,
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- oeneral, indicates that grass acts almost i - ] )
b 0 b spted eon the Aciacan row.Th s soppon
to the Widﬂi}'-hdd view that uncontrolled g - ﬂi‘; COMPE;’M
destruction of the grass cover, are the basic causes of scrub encrcclmch'
ment, a.nd‘ a]though_t.hc tree has many uses, it is, in the form of scrub.
a pest which occupies ground that could be occupied by grass of far
greater value both for fodder and as a protection to the soil.

There is with decreasing rainfall a limit beyond which Acacia
cannot normally exist, and it can be expected to disappear from the
landscape in general between the z0-inch and 15-inch isohyets. Where
the rainfall is below 15 inches it can continue growing along water-
courses and at the sides of roads, where excess water collects, but
where the annual rainfall is less than five inches it is usually com-
pletely absent. It does not appear to be adversely affected by a high
rainfall

It cannot stand cold winters, as is shown by its absence or scarcity
in the region bounded by Johannesburg, Belfast, Harrismith, Mac-
lear, Cala, Middelburg, Sutherland, De Aar, Bloemfontein and Kroon-
stad. The temperature map shows this region to be the coldest part
of the Union. High temperatures, however, do not appear to limit
its distribution.

Ttis attacked by a great number of natural enemies, of which weevil
are among the most important so far observed. They destroy nearly
a quarter of the seed crop. Because of the combination of hazards
that endanger the seeds and seedlings, about 2,500 seeds must be
produced for each seedling that becomes established. Counts indicate
that the larger trees may be expected to produce an average of about
19,000 seeds a year, and that the crop may be heavier in dry years.
The seeds are spread by cattle certainly, and probably by birds as well,
but the most important agents of distribution are strong winds, which
in the Bastern Cape blow mostly from the west.

I iable. Some of
Between 80 and go per cent of the seeds are viable. °
them germinate withmgoa few days, but in each sample there is a pro-
portion which remains dormant even when kept constantly damp.
Germination in this proportion continues slowly for three years at

least, and it appears that the impeq:neability of ::: seed cv?ah:;s :hﬂ:;
only reason for the delay. Seeds Will germvuzs Pl m‘““somel'wm :
are stil] soft and green, and if stored in a dry P! remain
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. t. Because of the delay in germinatio,, -
imb;: f“:sfﬂzemi:; ﬁuﬂm figures for the rate of gem‘i}'ﬂtio:’ 1:
t;cn ﬁch:f Veld fires cause a sudden abu:;:l'ﬁcc Oi:c"dhﬂgs, o5
because some are damaged by the burn, rtnl-);:ll bunm r of secdlings
is likely to be lower than It would no lly be.

It is difficult to kill seedlings by buming after they have gy,
about 14 inches high, and in spite of statements to the contrary,
dicate that goats take grass by preference, and g,

experiments in S :
they will not keep ground free of Acacia scrub without seriously

damaging the veld. Except when the seedlings are very young, bot,
these methods will tend to thicken the scrub by encouraging the

growth of coppice shoots.
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TYPE 2—FORT COX SCRUB

This is a mixed and thorny type of woodland between seven
and ten feet high, grayish in colour and found where the rainfall
averages about 23 inches a year. It may form thickets or the bushes
may be scattered, with Digitaria, Panicum, Themeda and Cymbo-
pogon making up the grass cover between them. Tree Euphorbias
are common. The trees are too small to yield any useful timber, and
their chief economic use is in providing firewoud, or browsing for
stock. Tt is good cattle country, and can maintain cattle through
the winter without their losing condition, but with uncontrolled
grazing it deteriorates, because the scrub tends to thicken and to
encroach on all the open spaces.

TYPE 3—NQHUMEYA SCRUB

The scrub of this type is taller, denser and greener than in type 2,

:1: has ,nfie:r;;l spiny plants, Tree Euphorbias a%e present but utfgg g
tim:'cl' timbe: potingn are again too small to yield any useful
lmnw;od 5 species like White Pear (Apodytes dimidiata), White
(Vepris lanceolata) and Sneezewood (Ptaeroxcylon obliquum)

are present in fai i e s
over 12 feet m:ilf Lhzm The average height of the trees is a little

TYPE 4—.2‘.\““)(“ BUSH

than the P:cp:ectﬁn;m > found fn type 4, which is nearer to fOl’cSt
types. It has an unbroken canopy between 20
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and 25 feet above gr(_mnd level, and lar,
crees. Tree Euphorbias occur as small anﬁiﬂ?;:;;ﬁ;‘::;‘iﬁiz
the margin of the bush Ol‘lly. A species ofcy“d makes its a A
and so do several trees foreign to the drier types. Most OEEPJ'; trecs
support & d;nse growth Of_lichens. Flowering plants and ferns also
occur as epl.ph)’tes, and climbing plants are common. There is a
little light timber from trees of Boerboon (Schotia latifolia), Cape
Chestnut (Calodendrum capense), Kaffic Plum (Harpephyllum m:ffmm)
Yellow-wood (Podocarpus spp.), Red Currant (Rhus legati), Thotn
Pear (Seolopia spp.) and White Ironwood (1/epris lanceolata), but in
neral the use of this type remains restricted to wattles, firewood
and browsing for cattle.

TYPE §—DRY FOREST

As distinct from the first four, type § may be taken as true forest,
although a dry form of it. It does not occur where the rainfall is
below about 29 inches a year. The level of the canopy is 40 feet
more or less, but the average height of all the trees is about half that.
Lianes of many species are numerous, several plants that have a bushy
habit in the drier types changing here into creepers or scramblers.
Epiphytes are abundant throughout. There is a deep layer of leaf
mould and a dense undergrowth in which practically the only grasses
are the forest species Oplismenus hirtellus and Stipa dregeana.

At altitudes up to about 2,500 feet the commonest pioneer of
this type is Acacia, which gives protection and shelter to seedling
forest trees, and these in turn grow up, shading and killing the Acacia
in the process, and spreading outward until they merge and form

an unbroken community.

Most of the trees in type § are not thorny and are readily eaten
by stock ; consequently uncontrolled ing tcm.’fs to destroy the
forest instead of thickening it as it thickens the drier types.

TYPE 6—MOIST FOREST . ot
Type 6 is found in areas where the nainfall averages about 35
inches and upwards, and in a climate ,W@bly Ttl'n:n at:e
other woodland types, the highland macchia exccpted.d e w;}geut
of the canopy is about jo feet, isi mbm,;: ,‘;P.;):cn:i Black
the best specimens grow of Yellow-V half the trees are Onder

Yonwood (Olka lakrifolia), but neasly
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# pecies that does not reach the canop

. s mall s; :
(Trichocladus ellipticns), 2 S lants and ferns, grasses and sedg,,
g O

with humus, and perennial streams rufl down all the larger kloofs,

Acacia is not found on the margins of this type. Boekenhoy
cos) is the commonest of many that can grow
i(f:hpzfg;cgem}?\fhici are r.heo;etii:?lly the fore-front of an advanciy
area of forest, but where stocking 15 heavy this function f?lls away
unless the trees in question are armed or shrgbby. ) Otherwise, cattle
congregate beneath them for shelter, and in doing so effectually
prevent the establishment of a new generation of seedlings.

TYPE 7—MACCHIA

Macchia or fynbos is a general term for short evergreen bushes
with small and hard leaves. It covers large areas of the Keiskammahoek
District between the forest patches and above them, and is made up
of numbers of different species of bushes, most of them superficially
very much alike. There are three important ones which between them
make up the bulk of the macchia—Cliffortia linearifolia where the alti-
tude is below 4,000 feet, Cliffortia paucistaminea and Erica brownlecae
where it is above 4,000 feet.

Cliffortia Jinearifolia

_ This species usually grows about three feet high. It cannot
exist where the rainfall is under about 30 inches a year, and although
always closely associated with the forests it is never found inside them,
for strong light is essential to its healthy growth. It flowers abundantly

at alI times of the year, nor is there any lack of seedlings in the com-
munity wherever the light is adequate

?f there is sufficient grass, Cliffortia linearifolia is avoided by stock
i:e!.nd is able to flower and set seed unchecked, but the competition
rom the grass ensures that jts spread is a very slow process. With

heavi i :
O?Ezr g}j’fgﬁlﬁ t::: ghtfgss cover is no longer able to hinder the spread

cleared,
b E"Eﬁm‘ﬁmﬂfﬁﬁwg by controlled grazin
in the main paper.
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‘ The evi ent;c 50 far collected is that Cliffortia linearifolia is succes-
sionally more advanced than the grasses, but that it is nevertheless
pot a climax community except

R probably in e
there is shelter, it gives way to foreet, ¥ xposed places. Where

Cliffortia pancistaminea and Erica brownleeqe

These two plants are so alike in their behaviour that they are
conveniently considered together. They occur from the peaks of
the Amatole Range down to an altitude of about 4,000 feet, sometimes
scattered, but more often in dense impenetrable masses w’vith a deep
layer of trash beneath them. Their height is usually about five feet,
and their growth most luxuriant on the south-facing slopes. The
ground they occupy is shared more or less equally between them.
Like Cliffortia linearifolia, they cannot tolerate shade, and tend to
become established- more easily in places where the grass cover has
been removed or weakened, but given time they will encroach even
upon well-managed or protected grassland. They set seed and ger-
minate in such abundance that burning is the only practicable method
of checking them—and checking them is necessary on grazing grounds,
for cattle eat them only in times of great scarcity and reluctantly even
then.

As the community is most inflammable, periodic disastrous fires
must be regarded as inevitable in macchia country. They leave the
ground they traverse totally bare, but if the weather is favourable a
new cover of plants springs up surprisingly quickly, grasses and
herbs showing up within a month and macchia (in the form of seed-
lings) within four. The areas that were under the densest macchia
are the last to recover, firstly because dense macchia has an exceedingly
meagre growth of plants beneath it, and secondly because the greater
heat of the fire in such places destroys most of what soccl_ there_ls.
Unlike the grasses, macchia is killed by a hot fire, regeneration being
nearly always from seed.

If the mountain slopes south of the escarpment and above the
forests are protected from fire, the indicatlfxﬁs are 't]i::: et,hxze 5;3::1:1113
areas on them will change to macchia, With possi 5
the most windswept places. This is shown, bes&defs by the :h;v;osr
of protected plots of grassland, by the records o su::veyiczm msmﬁ
the presence of macchia in a certain patt of the mouatans .
to cattle and out of reach of the mountain fires except when ¢

firebrands are blown in by strong winds.
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2 . iven b}‘ numbers of
ictory evidence is BIVE i
knc\ftrre“:\iaml'e Mountains during the last century of 3 fhe Wh

days of this, and who state that the mountains were then py
ay: >

land. This paradox ma

in 1887, when he was
Kin w.;l’liamstown: “Above the natural forests on the
& tensive tracts of waste mountain land

s0 THE

: re

v be explained by a record made by Hupp™

Conservator of Forests with hcad‘luaneis :
in

Matol,

and Pirie ranges are €x : g Whj

burns annually in fierce fires and is every winter a source of i ch
" It

to those in charge of the forest below.” Fires are the surest force iy

checking the spread of macchia, and it is suggested that the histo,

of the vegetation is as follows : The mountain slopes aboye tlfli
forests were originally under macchia as tall and dense as any to be
found today. At some time in South Africa’s prehistory, man started
firing the slopes. Little by little, as the macchia became sparser, the
fire-resistant grasslands obtained a footing, and spread until the
macchia was confined to the spots where fires could not easily pene-
trate. It was when they were in this condition that the mountains
were first known to Europeans. As the country became settled and
as the people and their stock increased, the grasslands were cropped
shott and fires became weaker and less frequent, until the macchia

was able to increase again and re-establish itself over much of its
former home.

Except where basins and gorges provide shelter, and except
fqr stunted individuals here and there, forest trees are a rarity in the
highland macchia, and even in the sheltered spots mentioned, forest
patches are composed of seldom more than eight species, usually
the same in all the patches and in addition known for their tolerance
of unfavourable conditions, Other evidence which cannot be dis-
f;;s:d hete also suggests that the upper slopes of the Amatole Mous-
the ar:;}l favourable to the establishment of natural forest, and that

Tacelia s probably the climax in these parts.

GRASSLAND

The grass] . i the
warm arefs Wiral? cis 15?2, naturally into two great classes, that in

ﬂ.’ﬂt in the cooler and - being known as the sweetveld, tial

difference Wetter areas as the sourveld. The €ss€?
S e umzm them is that the sweetveld is palatable in \wr(lli“
The sourveld js nn::)de % and the sourveld palatable in summer © 4

€ up of tall bunched grasses vigorous in grow

TANIC! J
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those in the sweetveld being
and usually

smalle :
mixed with thorny scrub, =l low-growing,

j;wfmfd

Most of the sweetveld has been ba
changed greatly from the original mj
Finger Grass (Digitaria) and Buffalo Grass (Panicum) which is th
rule in well-managed or protected areas. Panicum and Themesz ar:
usually the ﬁl'St_ to go when conditions change for the worse. Digitaria
manages to exist together with the Eragrostis and Sporobolus which
take their place, and these three usually remain until conditions are

so bad that they yield their places to Cynodon (Kweekgras) and
Karroo shrublets.

dly treated in the past and has
xture of Rooigras (Themeda),

Large communities of weeds are a feature of ruined sweetveld,
the commonest being several species of Senecio, Bulbine asphodeloides
and Chincherinchee (Ornithogalum thyrsoides). There is proof that
uncontrolled grazing increases the Ornithogalum out of all proportion
to its normal incidence in the veld, and strong evidence that this is
true also of Bulbine and Senecio. The Ornithogalum and many

Senecios are poisonous, but as they are avoided by stock they seldom

cause losses.

Sourveld

At the lower limits of the sourveld, that is near the sweetveld
zone, the dominant grass is Themeda. With increasing rainfall, a
mixture of other grasses and herbs makes an appearance, and in its
typical form the sourveld has a much richer flora than the sweetveld
in respect both of grasses and non-grasses. Themeda, however, 1tsh a
member of the sourveld even in the highcs:t and wettest parts of ;
mountains, and although it is by comparison normally- ];n;omﬂt:;:
there, hard grazing tends to encourage it at the expense 0 1€ 2

is i i eda becomes gradually scarcer
grasses. If this is continued, the Them ; s ity
again and Sporobolus capensis and J"Pombo{n{‘:hce:::tfkf::ée i§ e
their close allies, gain the ascendency. teof i wn 2
Weakened grasses become covered by dete 9 by Schonland in the
hrysum argyrophyllam which W3S KVOTEL T oive weed, that its

. aggr s
carly 1920’s. He showed that 1‘n$1:d°t;;zi§§, and that the grass

Spread was due solely to WACOTTEL " 2 areas. The information
could easily be brought back into Hehchrz presence of this hardy pm::,
is contained in his pamphlet of 1927 .

f s

Vv
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The possibilities for irrigation _sh_ould be explored, aq
-on piven to the aspect of land before it is brought under ¢y
on :
Iﬁlonﬁ-westcm and western slopes should be avoided, for ¢
the sun when the temperature is at its maximum.
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4. Stream banks should be -protected as far as possible - VEGETATION AT RIVER SOURCES
RGBT AN INvEsSTIGATION OF THE SOURCES
OF THE KEerskamma Rives
Sourveld (Amatole Mountains)
1. The precipitous slopes at the hr:asiwaters of the Chatha River
should be closed to grazing except in times of emergency, . b

2. In spite of its uselessness for grazing, macchia forms an
excellent protection for the soil. The abuse of grassland constitutes
so serious a menace to the people of the district and to others who

R. LINDSAY ROBB

are dependant on the Amatole water, that it is recommended that The investigation described in this paper, forms part of a com-
attempts should not be made to bring macchia areas under grass prehensive survey into all aspects of Native life and welfare in the
unless there are facilities for the strict control of the grazing, District of Keiskammahoek which has been carried out by the National
. o : Council for Social Research. - This particular investigation would not

3. When taken in hand, the eradication of macchia cou{d probably have been possible without the assistance and fullest co-operation of
best be done by burning parts along the contours in rotation, season the Department of Native Affairs. The Department sub-divided the
by season, and in descending order to prevent re-infestation by seed area—approximately 3,000 acres—into four camps in 1945, but owing
washed down from above. The unburnt parts would check the to staff difficulties due to war conditions it was not possible to exercise
run-off from the burnt areas. full control of the grazing until 1948. The area is under the adminis-

trative control of the Native Commissioner, Alice, Mr. T. D. Cordingley
and the burning and fencing of additional grazing plots was done
by Messts. J. E. Puttick and A. Hamann of the Agricultural Staff,
Native Affairs Department, Alice.

4. Because macchia is probably the climax on the Amatole
highlands, and because it is unpalatable to stock, the occasional use
of fire must form part of any plan which aims at the maintenance of
a grass cover in the sourveld of the Keiskamma basin.

A botanical survey of the area was carried out by Mr. R. Story,
National Botanical Survey, and the botanical analysis of the grazing
and fertilised plots was catried out l?)r Mr. J- H. KOtSc'koan; “(Et::::
graduate student), Witwatersrand University. Tﬁc %:r‘;tg:zo 3-:: i
table apparatus were supplied and installed by bt EM ; (% lon Dot
ment, and the weekly measurements recorded by Mr. G. K.

i i ded to Rural Survey. For
il e Dcpsrtmegz;i::c a?lrcll constructive criticism from

th i d for a : .
Mfccvan}uaB]i‘imsf:: Ii;i’har?c Pasture Re?camh Stauoz’ni);t; xjﬁg‘iu}{tﬁz,
land I-)ivi-sion of Research and Education, De?mn;nd Mr. R. Baker,
Dr. R. L. Davidson, Witwatersrand University,
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Native Affairs Department, 1 wish to express my sincere thanks i
appreciation. . completed, 25 will be

This investigation is by no means , a5 wi apparen
from the paper, and its continuation for a number of years js highl;
necessary, but in view of the striking 1jc5|.1.lts already obtained and e
far-reaching possibilities of their application to other areas, delay in
the publication of the information now available would not be justifieq.

The key to rehabilitation of the District of Keiskammahoek ang
large areas beyond lies in the restoration of the vegetation on the
Amatole Mountains and its effective control afterwards. This moun.
tain range, which rises to a height of 6,360 feet at Hogsback, has 2
high annual rainfall and is the source of many important streams
and rivers. It also forms the watershed of a large and potentially
productive region.

Surveys carried out during the last two years have revealed
that serious deterioration of the vegetation on a vast scale has occurred
during the last half century. The grass on ““ sponge ™ areas, which
are Nature’s collectors of rain-water to supply the springs, streams,
rivers, etc., has been eaten and trampled out, and many of the streams
which would normally feed the rivers have dried up. Exposure
of the soil to the wind and the rain, where immediate replacement
of the denuded grass sward by other vegetation did not take place,
has resulted in erosion of varying degrees of severity.

Schonland? (1927) states :—

It has been roughly estimated that over si square mi i
ver sixty miles of previously excellen
P‘““"G‘hlbommnm"b:mkml_. of by an everlasti ,?Hrﬁd'?ﬂ'"““
%Mr. =i ‘BMYDw known as “Amatola weed,” which even a hungry goat will not
b - Dwyer, Conservator of Forests, Kingwilliamstown, wrote to me i 1922 ¢
then stretches of waving rooigeas in a 99 Vo . thi ke 00 M W:;:
mmﬂmw;mfm below,”

The resulting |
o
but their seveﬁtygmds:fs cannot, of course, be accurately asscss_cds

gnificance are be

over a yond all doubt. The g
gallons ‘;;5;,:::: l:‘:: been almost comp]ctely destroyed, millions of
lost through lack of e ror SVePt into the sea in flooded rivers and
these areas that th: h‘ireﬁmnof‘ t0 hold the rain as it fell, and it 5
ghest rainfall oceurs ; the underground sources

|?n of Ruined Pasturage on the Amatolas,” Seient Bulletin

No. 55, 1927, S, Reclamat
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have been deprived of their natural sources of replenishment, tho
u-

sands of tons of soil have been carried away by the wi /
flooded muddy rivers after heavy rains, m}'d Ehc ;e:ﬁnn: :’:df::‘m'f:
through losses of grass, water and soil marks the culmination of a
long period of neglect and mismanagement.

According to reliable information from various sources. the
yegetation on the mountain range, so years ago, consisted mair;l}' of
rooigras (Themeda triandra), and was said to have an exceptionally
high stock-carrying capacityl—two to three cattle per acre for seven
to eight months of the year. This apparently was a common rate
of stocking on the mountain grassland in those days and it may well
be that this was accepted as the stock-carrying capacity.

There is a fundamental difference between * rate of stocking ™
and “stock-carrying capacity,” and there is still great confusion
between the terms and urgent need for their clarification. In the
utilisation of the natural veld the prime consideration is not how much
beef, milk, mutton or wool we can produce ; the prime consideration
is what we can produce of these animal products without detriment
to the vegetation in performing its major function of holding the soil
and the water. This is of supreme importance; it is in fact the
corner-stone in veld management.

Stack-carrying capacity means the number of animals that can be
supported on a given area—for their particular 'necds—mthout
lowering the capacity of the vegetation to hold the soil and the water.
Rate of stocking is simply the number of animals on a given area and
may be quite regardless (in fact often is) of the major consideration.

It is clear beyond all doubt that the rate of stocking on the

. Amatoles during the last 5o years has been in excess of the carrying

i i is, i juncti ith indiscriminate
capacity of the vegetation and this, in conjunction with indiscrin
burning and lack of control of the movements of th:‘] grazing m;?;l;i
has resulted in a complete breakdown of the onigl A ::r::egr::c a
and its replacement by helichrysum and fynbos ove i

. . i altitudes above the forest
Helichrysom hes sayaded the hlgh“am of the mountain range.

level and now extends over a Very large o
3 e the warm dry slopes W
Above 3,000 feet altitude it 1s abundant on :ns or its establishment

appear to provide the most sm“bk,adcbdon:h:u moist and shady areas.

and development, but it has 1t in
T ke o 7ie Keishama River Cotcbeme:

'Kae-t. ). D., Memorandun
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. that helichrvsu :
: ef among farmers ysum can o
It is a common beli s where it is abundant. Thjs j Onlad:
a

" from adjoiﬂ-iﬂg area : : : g !
t]:I:;_rt 11:1:: a; d therefore very misleading, and clarification is Necessay,
:{elichn’sum cannot invade veld or other grassland unless the turf j;

er-grazing, cattle-tracks and fire-breaks, etc.
:;:E:?n::j::%clf;migﬂd Vgﬂld and no one need fear its inu:Odlm;ﬂoﬂ
from adjoining infested areas so long as the sward remain unbrokey,

s has also invaded the mountain range on an exteny;
scale?g::) Hogsback round to Gwilj-.Gwih and F:har}rbdjs. It in\?ad‘::
damaged grassland on areas too moist for h“-‘hchrys_um and is mog
commonly found on the higher dqmdcs where moisture conditions
and shade are unfavourable for helichrysum. On the moister areq
fynbos becomes very thick and almost impenetrable but more Shen
under drier conditions. There are transition areas on Wolf Plateay
and Mourt Thomas where conditions ate partially suitable for bogh
helichrysum and fynbos and they are found together.

The primary function of all natural vegetation is to hold the
soil and water and it is imperative that its utilisation and manage-
ment be based on this major consideration. This applies even-more
forcibly to mountain-ranges—watersheds—than to less steep country
of lower altitude. The highest precipitation of rain occurs on the
mountains which are our main sources of water supplies. If there is
adequate, properly managed, plant cover on these regions the rain is
held where it falls; the plants are provided with their moisture
requirements and the balance not lost in transpiration and evaporation
seeps down to feed the springs and streams—river-sources—and the
underground supplies.

Until effective measures are applied for the restoration and main-

tenance of the vegetation of this highly vulnerable watershed region, '

Sl ofﬂ}’ the District of Keiskammahock but all other areas dependent
on this source for water must inevitably become more arid, with the

rainfall of each succeedin : S it will
be less and less eﬂ'cctjvc.g }.'ear appeating to diminish because 1t

f._mcéf,:,t ;Sf seepted—and it can hardly be disputed—that the major
with prtwisi:mlmiEl tain vegetation js 1o hold the soil and the wateb
the problem of Ot grazing for stock 5 secondary consideration, the?
ed from this mnl!stomugn and future maintenance should be approach
veRoisting of %y e-boAnd from this jt follows naturally that the existing

508 and helichrysum must be considered mainly
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in relation to Capacity or incapacity f, ) )
the first and major function of lfwa-te r:}:‘edhtldmg soil and water—

f egetation,

If this function were being adequa:

: tel

leaving for a moment consideration of the secondary functi esufmk_
viding suitable grazing. on of pro-

But this survey of the Amatoles revealed clear]

helichrysum are not adequately performing the funin!’{olfmt g'n:) (;sra::i
shed vegetation. They do not provide 3 sufficiently dense cover to
hold all the rain as it falls ; there are too many open spaces exposin,
the bare soil, and erosion through run-off is inevitable, varying IE
severity with the steepness of the land. Losses of soil and water are
taking place, and we cannot afford to lose either. The contribution .
to grazing is practically nil, since helichrysum is inedible to stock and
fynbos is only nibbled under stress of hunger when there is nothing
else to eat.

This calls for action to eradicate the existing vegetation and
replace it by a grass sward of the type which dominated the mountain
range 5o years ago. A dense grass cover will hold all the rain as it
falls and prevent erosion of the soil which will no longer be exposed
to the wind and the rain but firmly held by millions of plant rootlets.
A grass sward may also contribute something for the grazing animals
and for the rebuilding of soil fertility lost during the last 5o years
through wind and water erosion. :

We are singularly fortunate in that some valuable data were
available on helichrysum eradication. A quarter of a century ago the
late Dr. Schonland, Professor of Botany at Rhodes University College,
observed that invasion of helichrysum was taking place over wide
areas on the Amatoles, and he set out to find rhe_causes ancl{ 1_f possible,
ways and means of destroying it and restoring the original grass
Vvegetation.

Schonland! found that helichrysum invasion followed the des-

; rorazing and indiscriminate
truction of the grass sward throughv?;r:nfc whegﬂ: overgrazing took

burnin, this was even more in e ident
place @%e:n I:lurni:lg. Owing to what he Eermcdﬁsof&r:‘lg:t:n:ﬁ;ﬁj;
honland made some important discoverics. 22

‘Schonland, S., Jbid.
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i Gxulu Location bey,

i lot (ten acres) in the vond ¢
gﬁl"::;?mﬂ was(accidcnull_\' burned by a fire started by the Nativt
outside. This provided him with burned and unburned veld Withig
the experimental plot—fenced and under control—for comparison

with burned and unburned veld outside, where no control was exercise d

After 17 months’ resting the burned portion within the enclogeq
experimental area exhibited a dense stand of grass, mainly rooigrss,
but the unburned portion remained helichrysum dominant with Very
little grass. Outside the fence on the burned uncontrolled area,
overgrazing prevented re-establishment of the grass, and helichrysum
remained dominant. On the unburned and protected area within the
enclosure replacement of helichrysum by grass was so slow that
Schonland could not even give an approximate estimate of the time
when grass might again become dominant.

The results of Schonland’s work have now been applied to an
area of some 3,000 acres on the Yantolo Communal Grazing Reserve
near the Hogsback Mountain which was heavily invaded by helichrysum
and fynbos. The grass, formerly rooigras dominant, had been heavily
overgrazed and trampled out and had virtually disappeared, and
“sponge ™ areas with streams formerly feeding the Tyhume River,
a tributary of the Keiskamma River, had dried up.

The procedure adopted by Schonland was followed, and the
results he obtained have so far been repeated and confirmed. The
whole area was rested for a year to induce as much growth as possible
around the helichrysum, which is very resistant to fire, and it was
!:umed aFthc end of the dry season— July-August, 1949. Helichrysum
Is so resistant to fire that it can only be successfully burned at the
end of the dry winter season before the spring rains set in.

_ The destruction of helichrysum by fire should not be confused
with the burning of grassveld. Experimental work on veld burning
at V‘“ﬂlmus centres in South Africa has shown that the most satisfactory
results ate obtained by burning immediately after the first rains in
spring and that deterioration of the vegetation results from burning
inautumn. But a helichrysum infested a%ca has littl Jationship
to g‘f;s:c veld and it certainly could not be butoed ct»tﬂ'ca?t::: zjl_:iﬂ spring:
a5 those m wﬁm ::ll:l:: Hogsback followed the same P‘ml:ll
within 13 months of prmee . Ict¢ 800d pasturage was restofe
animals, protecting and resting the veld from grazi8

VEGETATION AT RIVER SOURCES

i 3 i 3 0 within six months f;
the time of bl._xrn_lng the helichrysum, There ; s from
area all the rain is noW held as i fall by the dence ot 1 08 this
is no longer any run-off from the surface an, Brass cover, there

; d clear water is flowi
freely from the formerly dried-up small streams owing
Rives into the Tyhume

But, although there are now sufficient data available to eradicat
helichrysum successfully, there are still many problems mm:
further investigation. It is not yet known what Cmtﬂbuﬁon_ﬁ'
any—the restored grass can make to grazing for stock without impairing
its efficiency in holding the soil and the water which is the major
consideration. Defoliation at different intensity levels and resting

iods of varying duration call for further investigation, also the
possible use of nitrogen to hasten a more rapid and complete restora-
tion of the grasses. The problem in a nutshell once the helichrysum
is removed is what use can be made of the herbage without in any
way endangering the soil and water supplies.

The eradication of helichrysum must be preceded by fencing of
the areas affected and followed by adequate protection from stock
until the grass has been completely restored. And subsequent grazing
must be so regulated and controlled that the stability of the vegetation
as a water source is not impaired. The effect of failure to control
the grazing following the restoration of the grass after emdxcatm’n
of helichrysum is now very effectively demonstrated on Schonland’s
experimental plot. The fences have been removed since 1946 and the
plot has been subjected to the same overgrazing and burning since
then as the surrounding uncontrolled area. The formerly rcihmwd
experimental plot is now just as helichrysum-dominant as the sur-
rounding veld.

Fynbos, which also invades overgrazed and i"mtg:s g:.zlsnui
is more difficult to eradicate than helichrysum B¢ 1 4t the end
appears to be similar., Resting, followed by & ferce "7 L LR
of the dry season (July), will eradicate 1t, and the Sapdtin
tection and management Rf‘“_“”“_'ds s ?MB: :; hce:fitqh;ysum, fynbos
helichrysum areas. But emdiunoﬂix Wlimi ted on the mountain range
or other undesirable plants, should ing in mind that the primary
10 areas of potential grazing o0 Dest to provide security of soil
function of a watershed vegemtion
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P erosion and s“bﬂjw as a wate‘r-soutce, and that the Provisi
;?;:;in::o: stock is of a secondary meoﬁ no steep land i.nfu::;
by helichrysum or fynbos :I*.hould be burned. € exposure of steep
slopes to erosion by burning off existing vegetation—whatever g,
_is too dangerous, and particularly so on the areas of high
rainfall. If the steep slopes on the mountains are protected from stoc,
they can well be left for natural revegetation as a protective =gcn¢;,
in these vulnerable areas.

But it is not possible to consider the mountain vegetation g
an isolated unit apart from the other grassland in the district. It
the mountain vegetation is to be properly rehabilitated—and this
is essential as a security measure against losses of soil and water
quite apart from any grazing potentialities—it will mean the With.
drawal from grazing of large arcas for prolonged periods. The
mountain grassland should be considered primarily as a water source,
with any possible contribution to grazing for livestock as of secondary
importance.

At present the grazing for animals is so insignificant that a// the
fenced areas on the mountain range infested by helichrysum and fynbos
should be closed to stock and prepared for reclamation on the basis
of a watersource. The flat areas which offer additional possibilities
for grazing should be burned off at the end of the dry season (July)
and protected from stock afterwards until the grass has been restoted.

. n‘i‘}:cu r:;oep slopes should not be burned but protected and left

revegetation.  While it is generally accepted that steep

arab{:: iand should not be cultivated Ixcfuse of fhe dm?gcr of erosion,

zt:lcmoess thought has been given to the grazing of steep hillside

- mud':“;:’nf‘ slopes although this practice has been the starting-point

the move ous crosion.  Anyone who takes the trouble to observ®
ments of stock across steep slopes will notice how s

chunks of turf 2 i
exposure of the rfm:i’m off by the feet of the grazing animals with

soil to sun, wi : ing b
heavy stock , wind and rain. No grazing PY
7Y Smck should e‘“t be permitted under such conditgions-
eight months after burning, a botanical analysis

uni =
the analysis were ;— treated areas was carried out. The aims of

(@) To obtain 2 p;
areas 2 picture of the fioristic composition of

VEGETATION AT RIVER SOURCEs

p) To investigate success i ”
® grazing, _ti::mpﬁng, ss::zsi::,bﬁbc:rfi::ght :fjn i
colomsanor} of bare and patchy areas and wmpu:!::icu C
() To deterrmne_ the effects of fertilisers on th b?:sall o
and changes in composition of the sward, ’ o
The following areas were analysed :—

1. Four half-acre plots lying within the experimental area of
3,000 acres. These plots are situated in typical veld and
are fenced off from the general veld and from each other

2. A small unfenced fertilised plot of 100 square yards ami
an adjacent unfertilised control.

3. One half-acre plot, unfenced, in the untreated helichrysum
dominant area.

4. A fenced and protected plot of half an acre north-west of
Chatha Forest Reserve for comparison with 1 and 2 above.

The percentage of the area covered by the herbage and the per-
centage of the total basal cover were worked out. ‘The figures are
based on the basal area concept and were obtained by means of the
Bruce Levy Quadrat apparatus used in the manner described by
West (1937) for determining basal area. There are many other meth’ods
of botanical analysis but this method, now widely adopted, gives
the following information :—

(i) Total plant cover.

(ii) Total bare ground.

(iii) Species forming the plant cover.

(iv) Contribution of each species to the basal cover.

The results of the analyses are as follows:—

s cent—
Protr 1.—Basal cover, 7 per . approx. 28.8%,

Species :  Themeda friandra .. 21.6%

Tristachya hispida w00 B 14-3%

Hermpogm! “?"_"_mm ke, 55 0 : 10.8%

Aristida galpimi -+ - 2%

g ol *-+ 7y

Sporobolus cntrifus =+ 3.6%

Efﬂwﬂw =% T i » 5’6%

Harpecbloa fol -0 " vl

- SR i » 307
=l



THE NATURAL HISTORY O

Pror 11.—Basal cover, 10 per cent—

Themeda triandra . .
Aristida galpinii
Tristachya bispida
Harpechloa falx
Heteropogon contorins
Eragrostis curvula
Eragrostis caesia -
Andropogon appendiculatn

Pror III.—Basal cover, 11 per cent—

Themeda triandra . .

Sporobolus centrifugus

Eragrostis curvula
Heteropogon contortus
Tristachya hispida
Aristida galpinii
Harpechloa falx
Andropogon appendiculatns
Non-Gramineae—
Cliffortia pancistaminea. .
Senecio species

Pror IV.—Basal cover, 12 per cent—

64
Species :
Species :
Species :
by t

Eragrostis caesia
Themeda triandra . .
Eragrostis curvnla
Aristida galpinii
Sporobolus centrifugus
Tristachya hispida
Harpechloa falx
Non-Gramineae—
Senecio species ‘e
Ci /{ffor‘tia pancistaminea. .

Helichry sum argyrophyllum

The basal cover increases fro
he fact that Plot T lies on
covered with helichry
telation to their distan

ce from the xerocline,

»

3

2»

»

»

2»

3

2

2

»
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Go 9
17 0/0
7:5%
5-09,
2.50/0
2.59,
2.5%
2.5%

41.4%,
16.1%,
16.19,

6.9%
9%

4.6%,
23%

2.39,

2.39,
2.3%

-29.4%

23.1%
14.7%
10.5%
- 8.4%
4.2%
2.1%

4-2%
2.1%
2.1%

m Plot I to Plot IV, 'This is explained

sloping ground which was densely
Sum. The other plots were less affected 10
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These results confirm observations made duri

- 1 r
survey of the whole experimental are, o
patchy owing to differences in the density

65
a preliminary
The vegetal cover is still
of Helichrysum argyrophyllum
Were densely covered with

helichrysum are recovering much more slowly than those which

were less affected.

Themeda friandra (rooigras) is alread
there is no doubt that it will eventuall
Aristida, Eragrostis and Sporobolus.

y coming in strongly and
Yy oust the pioneer genera

Its seeds prefer germinating in the shade of the pioneer grasses for it seldom colonises
bate ateas. Its roots are shallow and spreading. It ousts the pioneers, partly by shading
and smothering them, partly by depriving them of their water supply, through its roots
gtowing over theirs. (Bews, 1918.)

ErrFecT OF FERTILISERS

On 12th December, 1949, a small unfenced plot was dressed
with 4 cwts. per acre superphosphate and nitrogen in the form of
ammonium nitrate at a rate equivalent to 4 cwts. per acre sulphate
of ammonia. An analysis of the sward on this and an adjacent unfer-
tilised control plot during April, 1950, gave the following results : —

Fertilised Plot Control Plot
Basal cover 17.39,  Basal cover 12.2%,
Themeda Triandra 30.4% Themeda triandra .. 24.4%

The species forming the basal cover in both plots are the same
as those in Plots I, II, III, IV.

UNTREATED HELICHRYSUM-DOMINANT AREA—-

Basal cover, 9.3 per cent— :
’ .. approx. 56.7%

Species :  Helichrysum argyrophylium otk
Themeda triandra .. -+ ' 8:1 0/0
Sporobolus centrif4ghs » s %.:
Eragrostis ruruz{{a » o
Aristida gaj‘filrm 3 : "
Harpechloa falx +- - =" "7 s
i g 2

Sedge species
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ATUR!

N.W., CraTHA FOREST RESERVE—
ed off and burned diﬂ October, 1945, Froo,
. . then Dmmated b}' f}‘

i information this area was _ . “fynbos
;:ﬁbleul:ia typical macchia Vegeration. Since this ot 3
I:mrru:::iys in 1942 it has been protected and left unsrazed. and the f,.
lowing is a summary of a report dated 8th January, 1948, by g
Harry Hunter :—

First year:

66 THE N
protecTED PLOT
This plot was fenc

Fynbos and various grasscs showed up slightly but theye i
very little vegetation.
Second year : Gmquromrlhcwhuknmmdd-efynbmw“%

pressed.

‘Third year : Theplotw‘ﬂ“’dl grassed, the fynbos scattered but coming
through and 12 inches to 18 inches high.

Fourth year: R d to very excellent grazing ; scattered fynbos 2 feet o
3 feet high. :

The results of a botanical analysis (April, 1950) are as follows :—

Basal cover, 13.7 per cent—
Species : Themeda triandra .. .. .. .. approx.  §8Y%

Elyonurus argentens .. .. .. . 16%,
Tristachya bispida W W i 8%
Harpechloa false .. .. .. .. 69%
Panicum ecklomii .. .. .. .. 4%
Aristida galpinii .. .. .. .. 2%
Non-Gramineae—
Sedge species .. .. .. 4%
Helichrysum argyrophyllum .. 2%
Helichrysum ascendens .. .. » 2%
Stobaea aristosa .. .. 2%

) m pioneer grasses—Eragrostis and Sporobolus—are absent and
Aristida appears to be diminishing steadily. The percentage of
Th-_emcda is nearly four times greater than that of its nearest cOm”
petitor (Elyonurus argenteus). ‘This plot, which is to remain uﬂgm‘?d'
should provide valuable comparative data in a few years’ time w.lth
the more recently burned plots of the same type at HogsbaCk which
are subjected to grazing at different intensity levels.

Throughout the areq under reve re arc

i ich had been denuded of their grass 0:;":;
the district these « spo,,sg’a““.,‘g' According to reliable obserVer®

i . 20 years and so
1t Was not possible to traverse ti'ncmy o;g:ow::em.wi: the time of

*
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eradicating the Helichrysum (Jyly. 67
f any moisture in the sporfj ¥-August, 1949) there were no signs
o 8¢S and heavy trucks could i
over them, and_slrea.ms which would normally bc':?u be driven
sources have dried up. ’ ed from these
With a view to obtaining information
on the water-table, apparatus has been installed i
. at ;
These points were selected by Dr, Mountain, pmfess;ffruéﬁf 5
Rhodes University College, on 29th November, 1949.. On that date
the adjacent sponge was quite dry and there was no water in th
stream Which was obviously fed from this ¥

; . . source in the past. Ind
according to reliable evidence this particular stream hadp;sm ;{yc;jr

several years. On gth December, 1949,—ten days after :
table points had been sc]cmed-—lhcg a?:pnmus \{»as insl::!l.lt:lzl“m tgn
this date it was not possible to walk through the sponge area without
getting very wet feet unless protected by gum-boots and water was
flowing in the formerly dried-up stream. This stream has not since
then ceased to flow. The rainfall for November, 1949, Was 4.60 inches,
for November, 1948, 1947 and 1946, it was 7.11 inches, 6.07 inches
and 6.22 inches respectively, but there is no record that the stream
started flowing in any of these years. If it did, the flow must have
ceased very quickly, as all observers agree that the stream had been
dry for years previous to November, 1949.

A gauge was installed in the stream by the Irrigation Department
and the flow of water measured weekly is as follows :—

on the effect of revegetation

Gange
Date Rmé:qg Cusee

14 December, 1949 .. .. .. . 4l 28
21 » [ © BT
28 5 = s ea  we wwn RO 0§
e 41 .28
2 January, 1950 .. .- "
11 2 " PR S S 44 . :

w133 1

s, o e e e :
.32 a5
4 o N .27 10
1 February " o w g g
9 3 i e N T 37 P
13 » S R %
22 » " L S - 51 48
2 March oo 34
9 ” " wwr 8 - - 36 20

16 " - il .
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Date
22,
29 ”

5 April
12
19 »
26,

3 May
I,

17 &

25 5
31 5

7 June
14 5
21,
28,

5 July
1z
19
26,

2 August
9 »
16 5
23 "
30 »

6 September
13 »
20 .
27 »
4 October
I1 .
18 '
25 »

1 November

8 »
15 »
22 '
29 »

6 December
Total for twelye mo

»

»

2

»

»

-
-

Gange

Flood over ..

Flood 'ove;:.

Flood ove;.

Rtading
34
33
33
.28
27
.20
.28
.19
.75
.6o
.40
33
.29
.24
.22
22
21
.18
.14
I
.25
.2§
23
.59 .
.56
'35
.29
.22
24
15
.18
75
35
44
.36
27
.20
75

nths equals 46 and one-third million

KEISKAMMAHOEK DISTRICT

Clusec
17
.16
.16
T
.10
.0
JI1
.04

124
71
.26
.16
12
.07
.06
,06
,05§
.05
02
02
.08
,08
.6
.70
.20

.19

dI2
.06
.074
.023
.036
1.258
.189
332
,202
.099
.047
1.238
galloﬂs.

The following tables give the annug 1,
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RAINFAL]L

inches, for the years 1930-1949 :—

S

Periop 1930-1939

69

infall at Hogsback in

\\
\\
1930 | 1931 | 1932 | 1
_ 933 | 1934 | 1935 | 1936 | 1937 | 1938 | 1950
.36 | 1038 | 2.
Januaty 5 38 o; 2.54 | 2.10 | 6.20 | 6.21 463 | 604 | 6.57 7.46
February 5:9% | 3- é 222 1 5-93 | 544 | 447 | 5.82 | 4.6 3.68 | 10.70
.28 | 3. ; ' )
Mnr'ch i 10.2 310 | 3.00 | 5.10 | 478 | 4.97 | 5.54 | 9.53 3.78 | 8.18
April .. 1.43 | 7.02 — | 461 | 132 7.88 | 1.16 LI5 | 3.39 | 1.65
May .. 2.92 — | 266 | .94 | 112 839 | 410 1.03 | 150 | 143
June 405 | 1.86 | 1.38 77| 168 | 178 | 55| 29| 261 | .16
]uly 2.46 | 7.42 | 2.78 13 | 3.75 0 | 235 | 1.23 76 | 3.52
August 3% 7.23 1.92 .40 | 1.44 .09 | 1.82 .34 45 | 2.87 | 2.25
September .. | 4.18 | 4.38 | 9.78 | 1.41 | 110 | 1.96 | 3.62 | 4.94 | 2.89 | 6.68
October 6.35 | 4.80 | 576 | 1.79 | 1.73 | 3.51 | 8.12 | 3.28 | 5.33 | 6.83
November .. 3.53 | 5.97 | 6.99 | 6.30 | 2.27 | 6.20 |10.83 | 7.04 | 9.17 | 430
December .. | 7.72 | 5.65 | 3.54 | 3.33 | 5.06 | 5.45 | 2.40 [10.72 | 7.52 | 4.40
TOTALS 61.49 |55.61 }41.05 33.85 |34.54 | 52.74 |49.46 |50.30 |50.07 | §7.56
Average for 10-year period 1930-1939 equals 48.66 inches.
PERIOD 1940-1949
i
1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949
.68
Janvary . 493 | 7.68 | 8.35 | 445 5.18 | 4.93 | 7.77 7-;; 5:: 13415
February 2.88 | 10.53 | 6.12 | 3.23 | 7.19 288 | 5.98 | .. 5-8 2.61
March . 6 5 | 292 | 644 | 326 539 | 619 ) 585 2
ch.. 3.26 | 1.53 | 4.95 9 g1 | 1.16 | 2.83 | 8.64 | 2.99
Apnl . 1.81 3.85 | 4.83 | 4.72 2.35 | L.8I . 1.32 6 | Lor
May 3.09 | 0.64 | 3.60 | 201 | 437 | 399 z'lé o8 s | —
June 1.75 | 253 | 80| 313 | 344 1T :o ::;1 rsr| 38
July — | o.49 .80 | .48 1.37 —: 1:: 42| 31| 162
{\\lgust e .91 25 | 1.47 4.78 43 3_ 1.42 | 509 | 232 3.42
Septembcr .. — | 165 3.60 3.28 3-;9 - 6.26 | 330 | 355 | 273
Oetobct - 5.39 4.19 4.96 3.49 4:°3 1:66 6.22 | 6.07 7.1t 4.60
November % 5 1.66 4_69 7.68 11'56 '9; 3 66 385 2.65 3.20 404
tcember .. | 3.67 | 4.63 | 554 774 ,Ii_/——"‘"’_’f
- ) — 50 |29.34 | 4408 4337 14396 13133
TOTALS .. |29.35 |42.66 |s2.70 [51:59 14% ioch
— T uals 41.12 inches.

Average for 1o-year per%
Average for 20-year pett

od 1940-1949 q
Od 1930-1949 €

quals 44.89 inches.
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DiscussioN OF RESULTS TO DATE (JANUARY, 1951)
: jecti investigation—
The two primary objectives of the stigation—the Testoratioy,

of denuded vegetation on a wrc_rshcd and the stopping of Sutfuy
run-off of water—have been atrained.

It is clear beyond all doubt_ that excessive overgrazing g4
trampling and indiscriminate burning on thc_ Amatoles have leg A
the destruction of the grass sward which dominated the area 50 yesis
ago, and invasion of inedible helichrysum and fynbos on a large scale
has taken place. It is equally clear from the work of Schonlang;:
now repeated and confirmed on 2 much larger scale at Hogsbacl’(
that helichrysum can be eradicated in a comparatively short fho
and that a more cfficient water-holding grass type of vegetation can
be re-established.

During the early stages of re-establishment after eradication of
helichrysum, the restored grass sward is very vulnerable and could
easily be destroyed again by overgrazing. The area under investigation
has been lightly grazed once during the autumn of 1950. This was
arranged to allow the grasses to seed and for the seed to be trodden
into the ground by the grazing animals. The improvement in density
of the sward was very marked and the whole area is being rested to
sced again before grazing. There is another important reason for
this system of management. Theron® has shown that losses of moisture
through transpiration are much higher from young growing plants
than from mature vegetation, and therefore if herbage is left ungrazed

until it is mature at the end of the growing season the transpiration
losses are diminshed.

But at this stage of the investigation our main objective i ¥
reduce and, if possible, stop losses of water through surface run-0
by the eradication of undesirable and ineffective vegetation and the
re-establishment of a more efficient grass sward. Investigation 0%
transpiration losses may become necessary as soon as sufficient d&%
are available on the management of the re-established grass sW3*
to fulfil its function of stopping all surface run-off of water.

There are strong indications that fertilisers, and P“ﬂw&rly

nitrogen, may be used with great effect to accelerate the re-establishme™
Schonland, S., Jbid,

A .M!. J. ). Lysi E

. . ﬂf
P " Science Bulletin, No, 288, Departmet

VEGETATION AT RIVER Soumces

of denuded vegetation. On the small unfenced fe
cover increased by over 40 ———

T i ithin s
application of the_fcruhscr and there w
the dominant specics (Themeda).
could play an important part in the rapid restorati
vegetation on \?_ulne.rablg areas of a WaI:::rshgd m:otnh:sf ;:I;\;dﬁ
jmportant contribution to the conservation of water. New plots
fenced and controlled, have been laid out to test the effects of lime.

hosphate and varying quantities of nitrogen.

But perhaps the most significant feature of all in this investigation
is the fact that after restoration of the vegetation water began to flow
again in a stream which had been dry for some years. This took place
within six months from the time of burning off the helichrysum fol-
lowed by complete protection of the area.

Of this particular stream no one can say for certain when it dried
up although several people who know the area well are emphatic
that it had been dry for a number of years. The average annual
rainfall of the area for the ten years 1940-49 is 41 inches and during
that period it only fell below 3o inches in two years, 1945 (29.34
inches) and 1940 (2935 inches). In 1949 when the water began flowing
again the rainfall (31.33 inches) was the third lowest of that ten-yeat
period and 14 inches less than during 1948. It cannot be said, therefore,
that the re-appearance of water in the stream coincided with an increase
in rainfall, since this was significantly less than for the previous yc:hrz
It thus seems logical to conclude that the water nm:ﬂgo‘i’:? d::nn o
stream (which reached a total of over 46 million ci : ::ml g
months) is the water—or rather its equivalent—whi m‘: n m)' s
the surface because there was not sufficient VEge

and regulate its movement.

T
ertilised plot the
in six months of the
a5 a significant increase of
There is no doubt that nitrogen

1950) \—
Professor Monica Wilson states (30tP J?ﬂ““ﬁ?ﬁ.ﬁ(’u}w Robinson's
We have noticed for many years that e much more quickly than any of

f . . 3 H g T
Drift) are very big immediately after 50 B2 B oy o ur journey up 08 Decembe:
the other falls on the Hogsback. The frst it S0 e had not oy by
6th was that Robinson’s Falls were €ons ﬂ_m'm,w“umumddl 2

4 1 ever
* recently, and they have kept up All SITCEETRL Ty 0 che Drif Wefer thi

When 1 walked up the old T;‘;h ¢
remember it, and a stream W South 10 L oo
the commonage and across the old :‘:h';”m is longer and thicker ¢
and the Tyumie Drift. The 87 - i e
ever seen it, ”g,dmmwﬂr

i on e Fa

1 have walked or ridden e

temember it vividly from that &

¢ since 1920, and
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This investigation has already shown that serious losses of Water
and soil carried away in the water, are taking piac? over Iargc areas‘
of denuded vegetation through z:.urfacc run-oflf, T'he Conservaig,,
of water begins by prcvcntingl rain from'runnmg off the surfye e of
the land where it falls. This is most easily, most €conomically

= and
most effectively achieved by vegetation p_ro?crl_\ controlled. Losses
of water through surface run-off—and incidentally the amount of

soil carried away in the water—depend on the nature of the rainfa)|
¥ : C ,
slope of the land and density of the vegetation.

Since the watersheds of the country are the regions of highest
rainfall and steepest slopes it becomes imperative to restore where
denuded, and preserve afterwards a sufficiently dense tvpe of vege.
tation to prevent the rainwater from pouring in torrents down the
slopes, eroding lower-lying land and carrving away valuable top-soil
to the rivers and the sea. Over vast areas of the watersheds of the
country the vegetation has been severely damaged through gross
mismanagement over a long period, and irreparable losses of soil
and water as a consequence are now causing grave concern to those
who have the welfare of the country at heart and who fear continued
neglect of these vital and vulnerable areas.

The need for further and continuous study of watershed problems
is urgent. It has been almost completely neglected in the past, and
information essential for the effective control of these vital areas is
sadly lacking. We do not know nearly enough about the relative
suitability of different types of vegetation at varying altitudes or the
effect of different soil conditions. However effective a well-managed
grass sward may be in preventing surface run-off of water and erosion
of soil, there are many ateas of the watersheds too steep for graziﬂg
and without animals or fire or both, reversion to natural forest is
probable and may be highly beneficial,

The following observations on reversion of grassland to forest

in the Hogsback_ area by Professor Monica Wilson (23rd Januaty,
1951) are of special interest -
Most of **Hunterstoun” has not been b , ime it Was
; urned since 1916, At that time i
;ho:t gms\tcl: with many clumps of Watsonia in je similar to the unplanted part of Mr-
wi?::::l:;vlﬂw this season (1950-51). Burning was discontinued in 1916 and the l.a.ﬂd
e Ydsmcked: Today the larger camp is thick with self-sown pines (maiflY
Cliffe M;:}bm there is a heavy undergrowth over the greater part of it, of Bric®
ortia y
water, black w?;:l&mt‘,h“}' Along the Stream, and in another section away fe
A cacia mollissima) haye BTOWN 10 4 great size, But in the midst

VEGETATION AT Riveg SOURCES
i rth indigenous fo, 73

all chis growt OIESt trees, notah) .

Rapama melanopblocos, Kiggelaria ang Piltospnrumya:: uo“-wm (Podocarpus), Cepis,

through the bramble and Erica, and, afre coming o fg; Théy come i

% T 2 time, mider 7,
much surprised when I saw, for the first (ime, 0\:.--;:0‘::: uﬂl:ci!:‘l::mt 1 1:3 e
Watle, but there

: doubt that it is flourishing in many laces on
g{’:iuwattlcs have almost no wattle sccd.li-n:s L:d;ntheglj?;:?hx ';,:ndcr i A
e i -‘T“Ow_lwr-)dkmr:s I‘I;:)st readily, but it s 4lg, visible am;:: f:;i; :::1_“ is
in some places, 1 think where there previously haye heen old war A
o le trees giving dense
The yellow-wood appears most quickly in deep black sqi| on the frin
indigenous forest, but it is not confined to these areas. Seedlings appear a mile or more
from the nearest yellow-wood tree, and on relatively dry, red soil, As you know, of
course, yellow-wood does not flourish withour shade, and three of the mmmmlust
indigenous covers for the seedlings are bramble, Hallris elliptica and Buddleja.

ges of existing

This self-seeding of yellow-wood is obvious not only on “Hunterstoun,” but through
the Government plantations, far up the western slopes of Hogsback Mountain, and
north-west at least as far as Innisfree. In the plantations most of the young yellow-woods
coming on are destroyed when the pines are felled. As their rate of growth is 5o much
slower than that of pines, and they only start after the pines give them shade, they rarcly
have a chance to grow into sizable trees, and no regard is paid to saplings when plan-
tations are felled.

The process of reversion to indigenous forest is slow. The yellow-woods do not
seem to appear until there has been shade for a good many years, and :‘F the ground i
disturbed they do not come at all. Our maximum rate of growth on ** Hunterstoun
for self-sown yellow-wood is approximately twenty feet in thirty-five years protection.
Reversion to forest turns on protection from fire, no heavy stocking and, 1 think, no

i : - z hich have afforded cover. If
felling—certainly no systematic clearing—of the trees w G
large trees are felled and logs pulled out the young yellow-woods m;n:: fsmmp]ing'
but if the cover trees are left to decay and fall themselves W"l“’"‘_d“:: :; - :nnt:mmm."
the place, the yellow-woods sutvive. This also bas been be noditcct economic return
Therefore during the period of reversion to forest ‘t_“‘“’ﬁ;- ity the tangle of Erics
from the land at all. The process has another serious ARV FF TR T
bramble and other shrubs which shade the young trees Isda;g};: to the neighbourhood.
Which is left to revert to forest commonly "‘Isa'd?dﬁ::;nauf that the Forestry Depart-
i’m:\‘drl‘l:n‘blgsr it is because growth of this sort 1§ 50 1 and so prevents the indigenous
ment hoes its fire-belts close up to well-grown f.om;to and as Sim recommended long
forest gradually spreading out as it would otherwise €6

%80 that it should be allowed to do- well be profitable to the country

s ficulties, it maY i di
Nevertheless, in spite of thesc dﬂ‘:‘-e':ls::;s'md allow them to mt;n‘ b?;;dm
 a whole t tect steep slopes on WatEE e, forest ap)
forest, Deu:i'n;;ﬂ:iry wmtlsucr the earth :.ln indigenous gl .
han that in plantations or on EBSHNT L pthment . s e
relating and W
There are a number of problems Jong does the procees oo on
- . w long ke suggest
should, 1 think, be ';"'”t;g’ﬁiu IH :m only m:::o:: grow on the Amatole
um conditions for it i

lecemeal N
P observations. To what altitude









Invasion of Helichrysum on Amatole Mountains. Left of fence, untreated. Right «
fence, after burning. '




Another view of the restored grass sward in foreground with untreated Helichrysurr
area beyond fence.




e

Mecasuring the flow of water from restored “ sponge ” into stream.

(side view).

. upe stream flow
Weir on Keiskamma River to measure

R2
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