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ABSTRACT

‘The fifteen soil series encountered ‘in the survey of  the
area coVered'by the“1:50;000 topographical sheet, Wellington 3318DB
afe-describeds"The'morphological'énd c%ﬁg}cal features as well as
distribution and agricultural potential *s discussed. The genesis
of the soils and their place in the_?th é;proximation is given°

The shortcomings of the 7th Approximation encountered are discussed.

Within the area,parent material was found to be the major
soil forming factor. Differences in parent material resulted in
oxisols occuring in an area dominated by argids. Argids are the

climatically zonal soils an argillaceous rocks.
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INTRODUCTION

'7Soil“systematiCS"iS”i*n"its“infatncy""in”‘Sout‘h'Africa° While
va Mapof - the~gonal - 50115 ‘of ~South Africa was" publlshed in- 1941, (van
" der-Merwe) unmtil- recently ‘Tittle systematic-work has been done.
Slnce'1957'when the survey of soils in the Tugela Basin began, new

impetus has been given soil systematics in South Africa.

“The "only systematic soil survey to have been done in the
Western Cape prior to this one; was by Slabber, (1945) who produced
a serieg map at 1:125,000 of an area of about 2,500 sq. miles in

extent, to the north of the area studied in this survey.

To implement the Berg river development plan, the need for
soil maps as an index of agricultural potential was felt. The Depart-
ment of Agricultural Technical Services was asked in 1963 to do a soil
survey of the catchment area - an area to the extent of some 2, 000 sq.

miles.

The Soils Research Institute had, at the time, started on
ite programme of'siting."key areas' and studying the soils in these
areas selected throuéhout the Republic. Byvsurveying_selected key
areas maximﬁm knowledge of the soils would be gained in a minimum
time. The knowledge gained in these areas would be put to use to
produce soil maps at 1 : 250,000 covering the whole Republic. With
this project in mind, it was: decided to choose key areas in the Berg
river catchment basin and study the soils in them, ‘with a view to

later mapping at 1 : 250,000,

~During a reconnaissance trip through the Western Province,
taking note.of variations in soils, physiography, geology and
climate; three key areas were chosen, viz. at Wellington, at Piquet-
berg and at Darling. Together with an area in the Eerste river -
catchment basin, probably at Stellenbosch, sufficient kﬁowledge of
the soils would be gained to map the soils of the whole Western

Province.

Since 1945, when Slabber surveyed the area, the language
of the pedologist has widened considerably and more properties of
soils are used as differentiating characteristiCS. With hls larger
vocabulary the soil systematist today can more accurately define
'soils. Munsell soil color charts (1954) and the terminology of
the United States Department of Agriculture (1951 as modified 1960
and 1962) are internationally used as everyday tools of the ped®lo-
gist. Irfhas been thus neceseery to redefine the so0il series

described by Slabber in modern terms.

'Since it is the lowest category,in the classification

system of soils, which can, in practice, be mapped at 1 : 50,0003

the series/...



Stellenbosch University https://scholar.sun.ac.za
-2-

the~series*map*iéthevmostwusefuijsoil'mapwtowproducelat”this'scale.
Eromﬁthefseries“mép“single@factor”ﬁaps"for”engineers;*agricultura- ‘
'lists"and”region&l*piannerswmay“be“p:odpcedz““Towavoid*unneceSSary
duplicafion“of”workwthéreforBQSystematic‘soil”survejyéfére far
more-useful than single factor maps, eg. brgak maps, shrinkage
ratiq maps: or land'dapahility'mépsg' from thé se£ieg map all of
these can Be produced but a series map could seldom‘be produced by

combining all single factor maps ndrmally produced.

© A soil systematistg1ooksfuponvsoils"ésinaturai,‘vital
_Bodies, not“as;a"medium‘for plants, nor as the weathered crust of
the earth. Td'an‘agrondmist or a geologist it may appear at times
that like bodies are separatedvand'uhlike bodieé grouped into one
soil series. The nature of the soil below the ploughyﬂayer‘is“o{
most significance to the series classification of a sbil. Differen-
¢Qs in nature of the plough layer are used to differentiateva series
into phases. Differences beiween series are geneticj; differences
.im soil behaviour, unrelated to genesis, differentiate between
phases not series. Normally plant behaviour differs in different
series, this alone} howevei is not differentiating between series.
The origin of soil forming materials-is of interest to the pedolo-
gist in evalﬁating a soil. Origin of materials does not differen-

tiate between similar soils however. .
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CHAPTER I : SURVEY PROCEDURE

-~ The survey of“the”Wellingtonfkey”area*began“with a short
reconnaissance survey to-become familiar with the area, the soils,
and their distribution. ste in this study of the soils, was made

of road-cutting and donga  exposures, as well as‘auger borings.

Knowing what s6ils could be expected and whgre to expect
‘them, some two hundred test pits were sited, dug, described and
sampled. These profiles were sited selectively throughout the
area bearing in mind that all variations in "soil typeé" must be
seen, and that for the purpose of classification intovéeriesg at
the very leastffive profiles in separate individuals must be
studied. Hhiié siting profiles, notice was taken of geological,
vegetative ahﬁ.physiographiq as well as soil features. Ac¢cessabi-

lity also governed"pitwsiting‘for’reasbns of expedience and eConomy.

area. Profiles were described using the - terminology of the United
Sates-Department'of“Agriculturel) (1951 as modified 1962). Each
horizon of the solum was sampled for pH and resistance determina-

tions on thé saturated soil paste.

Having completed the study of the soil profiles, a preli-
minary éeries clagsification was prepared sorting the profile
descriptions into groups of soils as like in morphological and
chemical (pH and resistance) characteristics as possible. Care was
taken not to separate ped ans belonging to similar individuals as
recognised in the field. The grouping of apparently dissimilar

- pedons into Swartland series is an example. The Swartland indivi-
dual shows a great variability especially in'golqur in its substi-

tuent pedons.

" Mention was made above, of the need for replication in
prdfile descriptions. Because the series classification aims at
the grouping of similar soil individuals, and because the individual
itself cannot be fully studied but must be studied by means of a
sihgle of a few pedons; the more pedons of a soil series described
the closer would the grouping of similar soil individuals into a
series be to the truth. A soil individual is a definate entity with
real boundaries, the series is however a man-made grouping of similar

individuals with'man—madeklimits imposed. As the number of pedons

described/.....”

1) Hereafter U.S.D.A.
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described?ten&s*to'the“number'of”pedOns'in'all“similar s0il indi-
viduals,,softheyséries“definition tends to. the soil individual

characteristics.

”Having“cqmpiied“the“classification,“it“waS'checked in the
field;to:enSureﬁmhafit%waSWa”workable”classification. The limits
set were checked ‘to see if they included'those'bedbns they were
in@ende&“to“inciude“tO“theTexélusion“offpedons of dissimilar indi-
viduals. ‘It was checked to verify that the sefies classified could
actually be identified as éuch in the field. Where hecessary, new

criteria were established or new limits set.

Type profiles which conformed as closely as possible to
the central concept of the series were selected, thoroughly and
carefully described, and sampled for analysis to typify the chemi-
cal characteristics of the‘series. 0of all newly defined series

two type profiles were sampled and described.

~ Using the series classificatidn as a foundation, a map
legend was prepared and mapping'of the soils commenced. The soils
were mapped onto aerial photographs atvapproximately 1 : 25,000
scéiew Two sets of photographs were made available by Trigono-
metrical Sur%ey; one set covering only the western'half was flown
in 1960, the'other set covering the whole area, in 1955. ‘The
latter set ﬁas rather indistinct. Stereoscopic interpolation -
especially the demarcation of bottomlands - was accomplished using

a pocket stereoscope.

Identification of the soils was made using a pick, a
shovel a crowbar and an auger. Due to the preﬁon&erance of stone
lines; - the dryness of the soils,‘especially in the wheatlands; and
the hard—setting A horizon of Swartland, it was almost only in the
bottomlands that ideptification by aﬁger alone could be used. The
Thompson, é Rhodesian desighed auger, proved the most useful. A
4 ft. Edelman auger was used in wet soils and a'7'ft. oneain the

moist deep sands.

It was during the.process of mapping the soils that most
concerning them was learnt. Thisvknowledge is put down in this
thesis. Thevsoilbmap is in itself proof of the classificatiﬁn.
That the soils differentiated and classified in terms of physical
and chemical characteristics can be identified and defined in terms
of space in the landscape, is proof of the ‘validity of the classi-

fication.



Stellenbosch University https://scholar.sun.ac.za

.-'5_

THE SOIL MAP

Soils were encountered Whicthid“not"fit“intO“the
legend“comfortabiy.'“As*was*explained'éarlier“itWiS“not“practica—
ble to ‘examine a whole soil individual, rather this individual is
sampled"by“means'of“pedonS“whose'propertieS“are taken to represent
themindividﬁal;"“Depending'on“fhe 8ite of the pedons studied ’
| “therefore, "different interpretations as to the nature of‘thé whole
individual ‘may result.” Where soils did not fit into the'legend,
they were either grouped with the surrounding soils or mapped as

that soil which they closest resembled.

Soil individuals have definite boundaries; but where two
soils bound on each other they normally grade into each other via
soils with affinities with both. Depending on the surveyor's con-
cept of each so0il individual the boundaries between two soils will

thus differ,

From ‘the "scale of the soil map (1 S0,000) it can be
worked out that the 'smallest circular area which can be printed,
without producing -a map-so-intricate as to detract from its merit,
is approximately 20 morgen in size:.  ~It-is therefore to be expected
that small areas‘of”soils'may“havéMbeen”"incorrectly" mapped. Where
the area.of-theWinclusionS‘of'fdreign soils within an individual
exceeds about 20%, use has been made of soil associations. -The
soil map produced is not intended for direct use in farm planning
nor for any land ﬁse recommendatioﬁs at the farm level. For

regional or divisional planning the scale is perfect.

In essence the soil map can be said to berthe concept of
the position and nature of the soils as proposed by the surveyor.
If the interpretations of the surveyor do not vary by more than
20% from the true facts the soil map is considered an acceptable
interpretation. The impossible has been attempted in this survey -

to produce a map which does not vary from the truth.

The soil map will be useful in land use recommendations
only if interpreted in conjunction with the text. The map shows
what soils are dominantly present. From the definitions in the
text the separate soils can be identified and mapped at smaller
- scales. What must also be emphasised is that while soil boundaries
may be pinpointed to within a fe®w yards in the field, on the map
a pencil line represents 30 yards. The map shows what to expect
but the soil must nevertheless be‘identified before it can be

stated that this scil is 'so and so' a series.
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' CHAPTER II : THE AREA SURVEYED

”‘Tﬁe“areamcoveredey“this”survey“ism%h“gxtent"about'250
8q.  miles as covered by the 1 3 SO;OOO“topographical'map“"Wellingf
toni3318DB““compiled”and“drawn“by“the'TrigonometricaIWSurvey Office
(1942*reprinted“by“theMGovernment“Printer"1951)f, Paarl and a pért
of -Weklington 1lie in the south~eastern corner. Hermon is just
nqrth of the no:fhseastern corner and Malmesbury of the north-

western corner.

The area is well dissected By roads, of which about a
quarter have—tarred surfaces; . the remainder having good gravel sur-
faces. The main electrified Cape Town-Johannesburg raillway liné

traverses the eastern quarter of the area.

Almost all of the arable land is under cultivation.
Vines,; rand “to a minor extent, fruit; are grown around the two moun-
tains Paarlberg and Paardeberg. Table grapes for markets overseas
aré grown north and east of Paarl mountain and west of Paarde moun-
tain. PFor the rest vines are mainly fbr wine grape production.

The major part of the cultivated land is cropped to a wheat-lupin-
fallowland rotation. The lupins and the wheat stubble are grazed

to sheep.

GEOLOGY |

No detailed geological map covering the whole area is yet
available. The accompanying geological map (Map 1) was compiled
from a map in press covering about half the area, produced by the
Department of Geological Survey (1964); a map of the area Koring=-
berg-Malmesbury-Wellington produced by the University of Stellen-
bosch; and for the area east of Paardeberg - Klein Botriviersvlei -
Caledons Gift and north of the Caledons Gift -~ Klipheuwel road from

field observations of the writer.

The greater part of the area is covered by rocks of the
Malmesbury formation. Next of importance in terms of extent are
the granites intrusive in the Malmesbury beds, and lastly there

occur small areas where the Klipheuwel beds are exposed.

The rocks of the Malmesbury formation are mainly fine
grained graywacks and phyllites. Narrow bands of shales and con-
glomerdtes occur mainly in the south. Minor dolerite intrusions
are to be found in the east. Cohtact>metamorphism has taken PlaCég
to a minor extent around the granites prodﬁcing hornfels east of ~
Paarlberg. Regional metamorphism is exhibited by'the gradual

transition from graywac@% in the east to phyllites and schists in

s

the west./....
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MAP 1:

Simplified Geological Map of the Survey Area
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the west., Sericite-chlorite schists occur east of the Berg river.
The "granites are chiefly'biotite"granitesz;“According to

Scholtz (1946) Paarlberg is-chiefiy“composed of “porphyritic and

coarse even-grained granites. Paardeberg is mainly a medium to

fine grained granite in the 'south and coarsé’and;porphyritic in

the north. - . Du Toit (1939) states that Paardeberg is

chiefly a coarse biotite granite with porphyritic orthoclase crystals

with some finer grained varieties and coarse pegmatites. Paarl

mountain is generally a medium grained biotite variety, he states.

The Klipheuwel beds are chiefly sandstones and con-
glomerates with very minor shale bands. They are harder than
rocks of Malmesbury formation (other than the schists) and con-

tain very much less salt.

Isolated thin mantles of Tertiary terrestrial deposits

as well as Quaternary gravels occur throughout the area.

- VEGETATION

 The map of Acocks (1953) divides the area ihto Coastal
Rhenosterbosveld to the east and coastal macchia to the west.
The Rhenosterbosveld occurs on the heavy soils derived
from Malmesbury sediments. - Of the natural vegetation, which

Acocks judges to be dense and thorny with Olea Africana and

Sideroxylan inerme dominant no relicts were observed. In fact
even of the invading Rhenosterbosveld little remains. In this

unit Elytropappus rhinocerotus the rhenosterbos is dominant

occuring together with other sclerophyllous shrubs such as Erio-

cepalus umbellatus,'Asparagus stipulaceous and Exomis axyrioides.

Although more than 120 indigenous grass species occur,

they are nowhere widespread; Themeda triandra; Erharta spp.,

Arigtida diffusa, BEragrostis capensis, E.'curvula, Briza spp.,

Danthonia spp., Brachiawia Serratg, Avena spp. and Sporobolis .

capense being amongst the commonest occuring.

On the sandy soils to the south and west various Fynbos
types occur in Acocks' coastal macchia.‘ Sedge like Resﬁiaceae,

Rhus spp. and Elytropappus glandul@éus are among the dominant plants.

The scattered Proteaceae including Protea Spp., Leucospermum spp.

and rarely Serruria spp. together with Erica spp{, Bulbinella spp.,

Lachanalea spp., _Ixia spp and Gladiolus spp. to name but a-few;

colour the the sandy country prettily in the wet winter months.
Unfortunately what areas are not under cultivation are being in-

vaded by the Australian acacias A. saligma and A. cyclopis
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On- the higher 1y1ng Paarl and Paarde mountains the vege-
tatlon is ‘more or-less simllar to that on the “sandy" 'soils but for
“the-absenceof ~the" acq01as;and ‘with- the emphasis on Proteaceae
ra#her"than“Fynbos;*"fGraséeS”which“are“sparse“in'the“sandy macchia
veld*are‘equally'spgrse-in the mountains. While the annuals

Briza spp. are commonest on the sand, in the mountains Themeda

triandra, being absent on the sand, is common.

CLIMATE (All climatic data from tables issued by the Weather Bureau

Department of Trénspér%)

The cllmate is of ‘a Medlterranean type with coo} moist
winters and het ary summers. FProst and snow are rare. Frost does
occur but is never very heavy. Rainfall is normally in the form
of 1light drizzles although héavy downpours are by no means absent.
At Wingfield (Lat. 3} 54' Long. 18° 32') during the years 1938 to
1950 the maximum rainfall recorded over a 15 minute period was: '
16.0 mm. for a1 hr{'period 28.2 mm and for a 24 hr. period 61.7mm.
During the sahe'periea only 10% of the total rainfall occurred with
and intensity greater than 1.3 mm during a 15 minute period and
only'2;6%,with,an in%ensity‘greater than 2.5 mm over a 15 minute
period. } - '

Tableyl shows fhe'normal annual distribution of reinfall
in Wellington, Paarl and Malmesbury.

" TABLE i: The annual dlstrlbutlon of ralnfall normo for three
. weather statlons in mm.

Welllngten : Paarl Malmesbury

January ‘ '; ' 19 6 : 2i.6 © 94 =
February 2.8 19.1 12.9
March 26.2 : 21.6 14.7
April - 59.7 65.5 31.7
May - - 106.2 122.9 . 59.4
June 126.0 155.5 8.5
July ' 105.2 137.2 71.9
August : ' 94.5 126.7 . 57.4
September - T2.6 - 87.4 46.0
October 45.5 53.3 23.6
November v 37.1 38.9 17.8
December _20.1 . _19.6 —lng
_TOTAL 13503 - 869.3 436.5

There is a consideérable variation in rainfall within the

" area depending amongst other factors on aspect, on height and

distance/......
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distance from high lying areas. Rainfall on Paarl and Paarde: moun-
tains'iS“higher"on@western”than“oﬁ"eastern'slopes;“ With distance
,aﬁéy”from“these'mountains'rainfali'decreases“rapidly; ‘In the
narrow kloofs in Paardebergtéuch'aS“Moddefkloof,"Blydschap and
Langkloof, rainfall is:considerably’higher'than"on thevpédiment
slopes-around the mountain“at'the“same'leve1;. In some years rain-
fall reaches over 1270 mm (50 inches) in the kloofs whereas on the
pedimentsvit is rarely over 762 mm (30 inches). The effect of
distance from high lying areas is admirably shown by the figures
for Malmesbury and Paarl. Paarl is'on the east of Paarl mountain

- which-at its highest point is nearly 2,000 ft. above Paarl whereas
the country ‘around Malmesbury has no major promontories. Although
Malmesbury has a higher elevation than Paarl iﬁs rainfall is much
lower (Table 1). Perhaps the influence Qf aspect here too plays |
a part since at Paardebergmthe northern slopes are drier than the

southern slopes.

It appears-as shown in Fig. 1 that rainfall generally is
higher the greater the elevation. The effect of'distancezfrom
high lying areas however must superimpbse itself on the pure

elevation_effect.

10s0
o
CBUE

. Tov
Rain[—a"
mm,

100 200 300 . 400 seo0 .
Slevakion Matees

Fig. 1 - The relationship between elevation and

Figure 2 a ﬁap showing distribution of rainfall in the

area was cbmpiled from figures of farmers. It is schematical and
is not intended for any purpose but to show the relative distribu-

tion of rainfall, i.e. areas of higher and lower rainfall.

.As can be seen from tables 2 and 3 below the hottest

months of the year are between October and March and the coldest

between/....:.
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FIG. 2 - Schematic map showing approximate rainfail distribution in 1unches
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between April and-September.  Although no figures are available to
- prove it, the dfiet areas are expected to be warmer than the areas .
around the mountains (Wellington is hotter than Paarl).

_ The relative-humidity figures in table 3 .show that the
area generally has-a-low -humidity. Only during the months May to
September is it greater than 44% with a maximum during the months
May, June and July of between 55% and 60%.

No frost or-hail was recorded at Wellington fbr.the yéér'

1958 (shown in table 3).'>Mist occured in March, April and May
(totalling 19 days during which it @ccured).

Table 2 —-The monthly varistion-in temperature for the year 1958

at Paarl. = - . -
~.t Mean Mean .~ Dev. -~ - Highest Lowest
max. min.v Mean from max. min.

temp. - temp. temp. - mean temp. temp.

°c °c °% % - "% ¢

Jamuary . - 30.2 16,9  23.5 ~ 0.6  37.0 10.9

. February 26,8  14.6  20.7 -2.8  37.1 10.0
CMarch © © 27.6  13.7  20.7  <l.4 © 33.5 9.5
April . 23.3  11.0  17.1  =0.4 34.4 6.7
May 18.5 8.1 13.3  -l.2 27.2 2.0
June 17.7° 4.7 112 -1.1 25,5  —0.5
July 19.0 5.7  12.3 i.2 25.0 2.8
August 19.1 . 5.9 12,5 0.0  26.9 . = 1.2
‘September 19.2 9.6  14.4  =0.1  25.0 3.1
Octeber 22;8 11.1 16.9 0.0 34.4 - : ‘5.8
November  24.6 - 12.3  18.5  -0.8  32.2 8.2
December 30.6 - 16.7.  23.7 2.6 40.0 9.6

Average ' o .
1958 23.3 . 10.9  17.1 <0.3 40,0 -0.5
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Table 3 - Mean diurnal temperatures and relatlve humidities fer

1958 at Wellington : -

_ Mean dry buld Mean relo Average temp. oC
) . temp. C - humidity °C (Mean - dev. from
' = " mean)

_08 hrs. 14 hrs. 08 hrs. 14 hrs.

January 21.9 31.1 62 3 0 24.1
February 18.0 27.4 78 42 24.4
‘March 16.8 27.9 81 43 23.1
April - 13.8 23.9 86 44 | 18.5
May 10.3 18.3 90 60 15.3
June 6.9 17.3 - 56 12.9
July 7T 18.7 87 55 11.5
August 8.9  19.5 85 45 12,5
" September 12.0 19,3 - 79 51 - 14.9
October =~ 15.4° 23.0 65 39 17.7
November 16.9 25.0 78 41 20.5
December 22,8 32.2 59 35 21.9
Mean 14.3 23.6 - 45 18.1
GEOMORPHOLOGY

The area is drained by the Berg river and its tributaries
except in the  south east where the Mosselbank; a tributary of the
Diep river is found. The landscape is largely a young cne, being
gently undulating with the crests of the undulations in the same
plane. This fact, as well as the extensive but isoléted laterite

relicts, suggests that the area is a dissected pern2plain.

It is generally accépted (Du Toit, 1939; King, 1951;
Krige, 1927) that during the Tertiary era the Western Cape was
planed by a shallow sea. Somewhere aboutbthe early and middle
Miocene emergence of the coastiine began, resulting in the forma-

tion of a succession of marine and riverine terraces.

The oldest erosion surface found in the area; represented
by the laterised preweathered granite between 650 ft. and 800 ft.
is probably equivalent to King's "Victoria Falls" cycle (King, 1951).
| The minor plateau above Boesmansfontein at about 700 ft. to 770 ft,‘
is also representative of this surface. Although Krige has found
thin veneers of marine sediments elsewhere on this surface, no

relicts were found in this area. It is believed that they have been

removed/e.,...
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removed by ‘riverine cycles concurrently with the lowering of sea
levela"It"iS“interesting”to*the“that'whiie“preweatheringwoccurred
in the-granites none occurred 'in the schists and phyllites:- Alter—
natively if it -didy all traces thereof have-been removed. This
surface was not4recognise¢'by“Krige (1927) who correlated the next
lowest level (530 ft. to 560 ft.) with the Kentani-De Vlugt- Upper
Pet-Berg stage at 2,500 ft. on the basis of greater emergence in
the north east than south west. The writer suggest the higher
level - that of the laterised preweathered granite which at its
highest may reach 1,000 ft. - represénts the Kentani plateau and
that the lower (530 ft. to 560 ft.) represents the Bredasdorp -

Riversdale marine Tertiaries.

The 530 ft. to 560 ft. surface is the most extensive in
the Western Cape. The extent and near unifermity in_height of this
terrace ﬁould-pointmtO”it'being'marine'in”origin;“ It-can be seen
at Pools siding at 536 ft., in the Franshoek valley, and surrounding

n»StellenboschiW"'Mest?of“the“marine'graveIS“have'been removed by
riverine:action,’ the surface is today covered with a veneer of
laterites, and where intact; of sand and"laferite;' In the area
:studied'during thiS'survey, the“surface“has been eroded away so
that.only"lateriteS'and'occassionally terrace gravels are found -
as-remnants;' méinly in the southern half'bf“the area. Here it
would appear that'the'landscape“iS'older and the drainage younger
than to the horth. Where previouély the Berg river, or seme other
river with a provenance in the Téble mountain sandsfones, flowed
south of Paarl Mountain and the east of Paarl Mountain, this area
is now drained by the Mosselbank river. The Mosselbank has, as
yet, not as completely removed traces of the 560 ft. Tertiary sur-
face as have the tributaries of the Berg. This could be due to

catchment of headwateré'of the'Diep Riverby the Berg.

With the emergence of the area, river action has cut -
down into the plain lowering it and forming BWinor new riverine
plains; Two definite'terraces, viz. the 20 ft. and 50 ft. terraces
of the recent period are easily recognisable. Those higher up do
noﬁ seem to represent any specific terrace levels, except for one
at approximately 400 to 450-ft., i.e. 150 ft. above the present
river level. Other than these, there would seem to be no definite
resting stages in the<riVerine'cycle during the Pleistocene. Rather
riverine actioen continued to cut down the léndscape leaving gravel
remnants at odd levels - a be?elling action, not forming definite

terraces.

South of /......
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22 Physiogrephic features and locatlon of major Tertiary and
Pleistocene remnants

]
u~‘§
Pand) sere
Approximate scale 12150,000'
, MAP LEGEND
i) 'Miocene surface = preﬁeathered granite ~& _ Major drainage lines
@3? Pools siding pediplain = latefite at <=200%0es. LKlevation in feet
‘500 ft. plus _
?ff Paardeberg pediplain = laterlte at ex2*  Rallway lines
- ; 450 ft. , as==  Mejor roads
#| 60 ft. Berg river terrace = Terrace
: : - boulders

20 ft. terrace + recent deposits = Terrace clays and
T boulders and zlluvium
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, - South of Paardeberg at the divide between the Mosselbank
and “Berg river catchment "areas,  there is a minor-pediplain at 450
b i Here”a“deposit”of”cogrge“sand“varying“inmthicknBSS“overlies
latertte*oh”MaImesbur& shaieé."'Away”from”Paardeberg;”laterite with
associated"terrace“gfaveis:is’found’af“thiS'level;'“Explaining the
origin”of“the=sand“poseS“aéproblem; Mtheré are no terraée gravels
in"it;'nor”doeS“the‘laterifb“cnntain'any"of the terrace gravels
found at this level; the éand does not fhicken towards the
granites 80 it cannot be a normal pediment and is too angular te
have been transported over any great distance. It would seem (see
Katarra series) that the sand was deposited on a flat river cut

surface,tp_be,locally planed flat by wind action.

The 60 ft river terrace (60 ft. above river level) is com—
posed -of ‘river gravels and sand. It is quite extensive but rarely
thick. - As Btated above, between the 60 ft. and 150 ft. terraces a
. number of minor terraces are to be found. These seldom have "twins"
on the opposite gside of the valley and do not represent true
terraces. The 20 ff. terrace seems to consist of more than one
terrace. Normally the variation in height from one to the other is
less than five feet. The upper one is of boulders and sand similar
to the materials on the 60 ft. terrabe and the lower one of clays

and boulders.

Rock type has affected;physiography to the extent that the
soft shales and sandstones have been planed down whereas the hard
granites and sericite schists not. The phyllites of the Malmesbury
formation generally form ﬁndulations‘with longer periods than the
graywackes. The Klipheuwel sandStongs'erm a flatter landscape than

the rocks of the Malmesbury formatioﬁ.

e
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CHAPTER III ¢+ THE SOIL SERIES DEFINED

“FPifteen soil series have been-described inm -this study.
Net-all of ‘the soils seen fit intoone of the series definitions.
As explained earlier, the series is defined in terms of a modal

individual as sampled by means of the pedon.

‘Apart frem anomplous "seils which were encountered once
and not“subsequentiy;“there do occur variants of some of the de-
fined seriesawhich were seen a number of timesj; but of which not

sufficient individuals were seen soas to validate series definition.
“

One - such 'seil 'is the felspathic variant of Discerdia,
-.reprelented by profile 334 of “which only three individuals were seen.
This 3011 would p0551b1y fall “into the same series as the "Paarl
proflle" described and analysed by van der Merwe and Weber (1963)
Anothér such 3011 whlch is an 1ntergrade between Discordia and
Windmeul was only found north of Paardeberg near Doornfontein.

This soil has.been described as a heavy variant of Windmeul series-

profile.

The probiem of.so0il classification is to group similar
entities, nqt‘to gseparate dissimilar entities. _"NO'two pedons are
éxactlyathe same. For obyious-reasons to classify soils on the
basis of pedons -isthus not-practical. ~If from- the over three
hundied pédonS"described"in this study a classification was attempted -
by separating dissimilar pedons then over three hundred units would
appear in the system. What the Systematist attempts is to group
soils into groups as like as possible in all morpheological and

chemical characteristics which have a bearing on their genesis.

The most important characteristic of the solum in classi-
_ fying it is the number and position of the designated horizens i.e.
l, A2" B2’
file. Next in order of importance is the nature of the B- is it

an Al, AC, C profile is vastly different from an A C pro-
oexic, argillic or what? Is the B a colour B or a textural B or a
gtructural B? Obvieusly many'combinations of the various proper-
ties of B horizons are pdssible. Two soils with B horizons which
differ_in any important characteristics must be separated - a pris—
matic B with free salts and a pH over 7 separates a soil with an
identical B but for the lack of free salts and a pH less than 6. The
nature of the.A as a differentiating characteristic is diagnostic
far below.the level of classification at which the B is diagnoétic.
Of the A horigzons the A, is the most important since it is geneti-

2 .
cally the horizon which has lost some substituents to the B. Of the

properties of/......
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propertieS'of“gf"the Ai/Ap”onlyfthose"impertant“tO“soii génesis are
uged- as ‘differentiating criteria at the series level; eg. ‘accumula-
tien:of erganic matter: - Pactors such-as "stoniness and texture which
are‘impertant“to_land‘use“énd'plant“grewth are'diagn@stiC"at“a lewer
level than the series unless they have a bearihg'on soil genesis.
OBViously”a'soil“with'a'sandy'leam Ap would not fall into the same
series as one with-a sandy clay Ap. Generally such soils would be
separated by some other factor but in a case where the solum below‘
was simiiar the use of textufe of the Ap would have to. be invoked
"as a differentiating criteria. The nature of the C is often used
as a differentiating characteristic.. It's level of differentiation
varies from instance to instance. Thus if the chafacteristiC'is
wetness it would be invoked.just after the B, if it were texture

it would come after the A.

No hard”and‘fast“rﬁles can be made as t0'what limits in
differentia are to be used tO'separaté“series, only general rules
can be- followed. - At~ the expense of being labelled repetive; the
writervonce'again'reiterates that'in classifying seils the syste-
matist“classifieS'living“thingS}“part“Gf“the landscape. It is
soil individuals“which“érebclassified“intO'series,’the limits set
in-series'definitions‘must“be“énfapproximation”of“the limits of
those properties actually occurring in the individual. If, for
example, the ind;vidual has a base saturation of between- 30% and .
60%,inxthe B then the series defiﬁitien'imposes{these-limits even
thdugh:40% saturation is the boundary Between orders (U.S.D.A.
1960). Thef%%@éedure in classification.is then firstly to study
what is to be classified_— the so0il individual - see what it's
limits are, not to set limits and then to look for individuals
falling within those limits as would be the case if arbitrary

limits betwéen series were defined.

. The fifteen series which are described on the follew1ng
pages have been classified applylng the sentiments expressed

above.

SWARTLAND SERIES

The most widespread of the soilspf the area, Swartland

has a distinctive if somewhat variable morphology. Profiles 49

and 31 are'representative of Swartland series.

Swartland is foumnd on the gently undulating terrain which
resulted from dissection of the Mie~Pliocene marine terrace. No
definite differentiation between members on the upper slopes and

" those on the lower slopes appears to exist.
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Parent Material

- Swartland is restricted to areas where parent material
was Malmesbury“sedimentary“rockS‘and to those rocks which have
undergone little metamorphesis; phyllites and schists de not form

the parent material of Swartland.

The upper part of the parent material normally has under—
gone colluviation and often includes materials relict of the
ancient: pediplain as well as terrace gravels of the rivers dis-

secting this plain.

Morpholegy v
. Typically Swartlaﬁd has a grey brown gravelly sandy laom
Ap, on a stone line designated Bi, witH a cléar transition to a

yellew brown prismatic th-withwstrong'dark clay skims, the th has
a gradual transition to a C of weathered graywacke with clay skins

and perhaps weak soil structure.

Profiles 31 and 49 (- see pages 16a and 16b. ~ ) are

given as representatives of Swartland series

The A in prefile 31 is typlcal of Swartland, it has an
Alfisol type hard—settlng, massive A.

Colours of the B and C are geogenic, mottling not indica-
tive of wetness is cemmon. Individuals include pedons with colours

varying from white to red.

Carbonates inherited from the parent material are some-
times found as nodules in Swartland. The carbonates in profile 31
are presumed amerphous as ne nodules were identified in the pedon

described.

Swartland members often have 'a blocky rather than prls—

matlc structure.

Chemical pr@perfies

Profile 31,: a shallew phase of Swartland has a hlgher
pH and exchangeable soedium threughout the proflle than has profile
49 an example of the deep_phase. In both profiles pH and exchange-
able sodium afe highest in the B where accumulation of sedium and

of magnesium has taken place.

The presence of alkaline earth carbonates interfered_with
the determinatiéﬁ of calcium and magnesium in theB. The general
tngnd appears to be for exchangeable calcium percentage to decrease

with depth and fer exchangeable magnesium to increase with depth.

Base saturation/....
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PROFILE No. H 3f Swartland Series . . - . Extractable cations meg;/lOO gm.
LOCATION: " Lat. 33%° 41' Long. 18° 53' on farm Caledonsgift Na 1.35 .99 .. L0 .79
w : S . ¢ .50 . 0.1 0.29 - 0.25
SITE Mid Slope gently undulating 15 slope = o ca 3.22 Ca.co3 ¥gCo, 2.54
ELEVATION 3 500 £¢. ) : rg 2.53 present present - 3.37
‘PARENT MATERTAL: Malwesbury graywacke ) ' - C.EC. 5.92 6.77 5.27 S PY
' ' ‘Base sat. § 111.8 100+ 100 + 147.03
Korigon Depth v » » _ B - rgco o
Y 020 7.5T8Y, Bromn to dark brovn (1.5 fﬂezlt.Br.Dry) ‘ S T 4.2 - presedt 0.0
Ochric . gravelly clay loamj very hard, upedul to veek. . #1 EQ €.0 ‘ 8'?5 8'2 ‘ 8.55
o btlocky; frequent polished iron shot and fine o Ohm§ R 60°F . 58€.3 ’ 449.5 171.0 . v713'4
‘small angular to subeangular quartz; clear ) ’ o ) ' A
transition. ’ ; ) Organic Fatter . : :
I B,, 102 SYEY, Yellowish-red (ste¥ Y.R amy) erevelly - # Cazbon 0.55 0.17. ©0.08 0.08
natric ’ clay; very hard, moderate medium prismatic % ni"°‘°9 ©.08 : 0.64 9'03_ 0.02
breaking to strong redium blockys prominent ' - Ca¥ . 6.8 ' 4.25 - ?’67 4.0 '
5?3?@ redidish dbroxn élay skins; occasicnal iron . : . ' ) ' f
ehot, occesicnul swall graywecke, occasional _ Saturation extract soluble caticns msgf/lGO.gm.
. szall angular quartz; gradual traneition. Hs . » T . 020 - -
18, 23 5rn$§ Beddish-brovn and 5YR7,reddish-brown pro- . X | _ - ea T
B . minent clay skine with 7.5?8/% redidish-yellow Ca - T 2'07 ' v - -
ped. interiors, clay loemj very hard, weak ¥g 3 ° T e.02 - . -
blocky;‘abundant IOYRa% trovnish yellow weather— ECIOI cs. 25°C C v- 485 = T
ing graywacke, rare small angular quartzj gre- : ’ S -
. . dual trensition. . . . ) ’ Exchangeable cations expresséd.as % _of total exchanpgeable
mI ¢ 37-60 10!§§g Brownish-yellow lcan to clay loum; with o ' ol is0s 19015 1138
jYR,Q reddish-brown jrominent cley skins down ¥ _ o g.q4 11.96 5.49 3.45
rigsureg and laminal plenes, rcck structure ce : . 54.39 63003 ’ MgCOB N 36.53
tending in places to weak §locky. ig © 4307 present present 48.55
: . N - Base sat. § 1.8 100 + 100 + 147.03
Lab. No. B71435 .. B1436 o7 BT43T- - . B7438 o - : C
.Depih inches 0=10 10-24 24=37 37-60 , Clay minerals
Horizon T 113, - uIs  IIC  0.B.0./3%0 gu L _
. : ) . cley 26.8 1.5 19.0 17.5
) E&M—_Mf Identified
Gravel separate 2mm 19.7 - 23.7 2.2 1.4 : zinerals Kdol.v.v.s Fhol.v.v.s Yaol.v.v.s Feol.v.v.s
C sand 2 =.5 mm. 12.3 . 7.3 B 4.5 6.8 - ] Ili.v.s Ill. 8. , Il1l. S. I11. S.
K osand .5 - .2ma 4.6 2.7 5.3 5.7 | | Teherer T |
f.sand .2 - .02 wm 3.7 235 3g.27 35.50
Silt .02 ~.002 mm, 22.5 o 12.7 - 25.7 ‘2.5-2~

Clay  .002 mo. 28.4 50.2 21,7 27.0
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PROFILE No.s

LOCATICN:

SITE:

ELEVATION:
PARENT MATERIAL

Horizon-
A
Ochric

IIBlt

21t

22t
natric

II.¢C

Depth
inches

“O-11."

11-21

21-29

25-34

34-39

39-60
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49 Swartland series

Lat. 33°40' Long. 13°52' on farm lLangerug
(3cér Landbouskool Boland)
Mid slope gently undulating
500 ft.

Malmesbﬁry graywacke

2% siope

iOYB%Sbrown to dark-brown (lOYkégp,Br.dry)
gravelly fine sandy clay loam; hard, apedalj
frequent émall, sub-angular quartz stones

and flne 1ron shot; clear transition

IOYR/6 ‘brownish~yellow (10YR/63r.Y.Dry) gravel—

" 1y clay; slightly hard and loose, very wesak

fine blocky, weakly coherent mass of zbundant
small sub—angular'quarfz stone and iren shot;
with distinct clay skinsy forming a stone

- line; clear transition.
vloﬂs/alellovish-brown (10YR%Y.Br.Dry) - clays
. prominent thin 10!3,6 (Moist) trown to dark-brown

clay skins; very hard, strong fine blocky tending

. to weak medium prismatics occasional fine diffuse -

2. 5YB$§ (Moist) red mottles; occasional iron shot;
gradual transition

1. 5!8/6 Strong brown (10‘?25/6str.3r.l>ry) clay; pro-» o

minent IOYB/E (Moist) dark grey brown clay skinsj
common fine distinct 103%% (Moist) red mottles;
very hard, strong medium blocky tending to weak
fine prismatic; occasional fine slightly weathered
graywacke; gradual to clear transition

7. 51332 Strong brown (10YR§%Y.Br.Dry) silty clay,
with prominent thick 7. sﬁ? (¥osst) brown to dark .
brown clay skins; hard, veak blocky, abundant

-8lightly weathered graywacke with purple, red and

strong brown colours; gradual transition.
Weathered laminated: graywacke with thick 7. 4YR@
(Moist) brown to dark brown and IOYﬂig (Moist)
dark grey brown clay skins along laminal planes.

Lab, No.
Depth inches

Horizon

Gravel separate 2mm

. C.sand 2-.5nm -

M.sand .5-.2mm. .
F.sand .2=.02mm.
Silt .02-,002om
Clay . .002mm °

Na

K .
Ca '
Mg -
C.E.C.

-Base sat. %

03603 eq.
pE 1:1 B0

Ohos. R 80°F

% Carbon
% Nitrogen

C:N

" Na
K

Ca

Ye iy ‘
£€10%/cm.25% .

Na
K
Ca
IK

- Base Bat. %

C.E.C./10C gm. Clay

Minerale identified

SiOé% clay
Rzosﬂ clay
510233203 clay
3102% soil

R 503 % 9 soil

8102 3203 so0il

‘Free Fe 03p

B7371

B7372  BI373  BI374  BI3T5  BI3T6

0-11  11-21 -21~29. 29-34  34-39  39-60
Al ,11315 IIIBéit IIIB22t 11133 ITIC
29.7 8.3 6.7 11.6 6.6 3.5
14.1 13.5 4.2 8.5 - 12.2 9.9
9,3 2.6 1.6 3.0 3.8 3.6
35.7 9 5.C 9.1 16.8 20.7
17.4 6.7 10,1 19.8 26.6 39.7
24.1 0.2 80.0 58.2 42.0 28.9
Extractable cation meg./léOAgiL
0.24 0.55 0.22 0.73  0.68 0.61
0.24 0.53 0.56 0.36 0.30 0.21
3.42 S : 6.04 5.16 3.49
1.18 ¥gCoy . 6.72  5.78  4.89
5.33 present 11.64 10.01 7.56
95.3 - 100 100 . 119.0  110.0  121.7
) Mg6C : T
0.0 prosefit 0.0 0.0 0.0
6.5. 8.1 8.1 8.0 8.03 8.0
1475 5 411.0 . 432.0  516.3 575.7 527.9
Organic matter
0.53 " 0.32 - 0.15 0.09 0.09 0.04
0.07 0.08 0.05 0.05 0.05 0.06
1.5 4.0 3.0 1.8 1.8 .66
Saturation extract soluble cations meq./100 gm
0.42 0.38
0.01. 0.01
0.20 0.15
0.17 0,09
3.73 2.03

22.11

Exchangeable cations expressed as ?'of total exéhangeable bages

1.32 5.27 5.7 8.07

5.29 4.79 2.59 2.51 2.70

’ 43.61 43.28  46.16

. 48.51 - 28.48 64.68

10C - 100 119.0 118.0 121.69
Lley minerals

13.98  14.32  20.0 26,15
Xaol.vvs Kaol.vvs Kaol.vve Kaol.vvs Kaocl.vvs
111.¥S Il}.MHg T11.MS I11.8S. I11.s8.

38.98 38,22 39.10  39.24  40.20
43.48 43.84 42.20 42.00 41.76
0.896 0.871  0.926  0.954  0.962

'50.24 . 43.42  39.46  53.90  55.08
34.32 39.80 35.36  .32.72 33.68
1.463  1.090 1.398 1.647 1.635

. 4.30 5.13 5.09  5.36 5.51
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PROFILE No.:
LOCATION:
SITE :

ELEVATICN:

PARENT MATERIAL:

Horizon
A

1t

11 B,,

I1 B

II1 ¢

713 1oyn$é_
"13-14

14-26

. 26~40
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53

Lat. 33°40'  Long. 18° 51° on the farm Knollefontein .
Upper mid slope 1 - 25 slobe near outer edge Paardeberg
pediplair ' ' '

550 ft.

Malmesbury Graywacke

Depth
-7 1om/ Brown (101{12/1 p- Br. Dry) loamy fine
gand; very hard, apedal, frequent fine iron
shot; gradual to clear transition.
Brown (1OYR/ p.Er Dry) fine sandy
loam; slightly firm, apedal frequent fine
iron snot; clear transition _i o
A weakly'foimed_stone line of greywacke frag-
) menté small gubangular quartz andrlater§te '
. fragments,clear to abrupt'transition v
T SYRég to IOYRS/8 Yellowish brown clay; pro-
" minent IOYRi’ Brown to dark brown clay skins,
many faint flne SYﬂég Yellowish red mottles,
_vflrm, extremely hard, moderate coarse prlsmdtic
_ﬂ breaking to éo“rée blocky, gradual transition.
IOYRCQ Yellow to lOYRé%brown1sh yellow silty
‘cley; prominent IOYR,4, /6’ /8 clay skins, few .
.d;ffuse fine 5YR28 yellowish red mottles; slightly

firm, extremely hard, moderate blacky tendlng to

- prismaticj; abundant weatbering graywacke fragments

clear transition caused by a hard hand in the
_graywacke. ) o

40 plus Weathering Malmesbury graywacke

' rmhas. /cm xlO

Depth inches

Horizon

Z.E.C.
rE .
Ohms RGO°F

Na.
X

Ca

Vg

25

3

-

o-7 7-13

13-26 26-40
A E 118 11 B

1t TTT22t 3

Extractable cations (NH4Ac) meq./10C gm.

C.244 1.361 7.330 €.586
c.11 0. 082 0.245  0.109
‘0.78 0.724 0.88 0.64
10,32 0.936 2.72 2.48
2.413 5.368 4.455
5.15 5.10 4.45 4.40

1320 360 75 52

Saturation extract soluble caticns meg /160 gm.

0.128 0.775 5.012 6.248
0.013 - 0.007 0. 008 0.012
0.048 0.241 0.014 0.150
10,047 10.079 0.052 0.815
1.136 1.351 3.6363  4.255

40 +
I1 C.

5.914 116
0.093
0.48 o33
1.44 ot
2,998

7.65
16

4.558 N
0.011

0.146 -

0.359

7-407

_ Exchangeable cations as a percentage of total exchangeable

¥g
Base sat. .

: bases
4.60 10.91 52.48
4.01 1.39 : ©o2.17
130.33 12.72 10.99
11,31 15.96 37.37
60.26 57.80 100 +

45.99
2.78
11.14
36.05
100 +
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B Base ‘saturation 1s ‘high  there belng free salts throughout
the profile in profile 31 and below the 4 in profile 49. pH of the
B and C is pH 8 or higher.

"Profile 53 is included in this discussien of Swartland
as a chemically interssting pedon. This peden is.écid threughout
the prefile yet it has very lew resistance in the B and C horizons.
-Thé accompanying analysis- by van Niekerkl“shows:that this seil has
a high-concentration of water soluble sedium in the B and C. Ex-
changeable sodium is exfremely'high; Netwithastanding the fact that |
the soil is fully saturated in the B it is very acid. This anomaly
éanfnét“be‘explained af“present:““More”study‘on the exchange proper-—
ties of the ciay and of the types of acid invelved are necessary.
Sémi—quantitative analysis show chloride and sulphate anions to bes

deminant.

Physical” cheracteristics ‘and land use

'The“B‘h@rizen'iS‘dense“and5very'slowly permeable to water.
The irrigable value of the soil varies from a 32 to a C. Salinity

is a definite hazard especially in the shallew phase.

Generally Swartland is used for wheat preductien. On the
farm Eensaamheid oen the Durbanville - Agter Paarl read, dryland

lucerne is grown to advantage.

Occassionally the deep phase of Swartland - usually on the

‘intergrade to'Langvlei or to Katarra - wine grapes are grown.

" Associated soils

Because of its wide eccurrence, Swartland bounds at some

place with one of nearly all the soil series in the area.

It is commonly assoeciated with Langvlei series which
occupies the flat bottemlands and with the acid variant of Langvlei

‘which occupies the young colluvial valleys.

In‘a northerly diréctian,_Swartland grades into Kanonkop.
Intergrades to Kanonkep are represented in Swartland individuals
by pedons with weak B horizons in which structure is too weak to

fall within the definition of Swartland.

Ehere Swartland grades into Katarra, the soil has lewer
chroemas threughout'the solum than is normal te Swartland. Here the

Ap has especially abnormally low chromas. .

1 P{E, le R van Niekerk : Viticulture Institute, Stellenboschs

unpublished Lsalinity survey of soils in the Western Cape.
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Genesis and classification ®f'Swa?t1and“'

Swartland has*invariabl&'develeped in materials with three
major discontinuities. The 1@w0r material (below the stone line)
has. developed in situ from the- weatherlng of  the shales or graywackes
and the- upper twe are gravelly drift materials from the shales and
© graywaclkes the gravel having beceme. concentrated during the loewering

" of the landscape and removal of fiher materials..

Tﬁe high sedium, and pefhaps magnesium, centent of the
parent material has caused the dispersion ef clay in the A resulting
in-its illuviation into the B. Simultaneaﬁs leaching of sodium and
magnesium has left the A relatively richer in potassium and ca101um.
The soil is net: hlghly weathered, the clay minerals have been
1nher1ted directly from the parent sedimentary rocks being liberated
'largely-by a process of physical weathering. Essentially fhe B is
a cambic horizen in which illuvial clay has accummulated to such

an extent that it is morphologically and chemically a natric B.
‘ !
In order to classify this soil in the 7th appreximation

system; moisture tensien studies on the seil in situ are needed.

Its classification depending on whether it is dry fer at least seven
months of the year or meist for more than 5 months would be into
Argids (dry) or Ustalfs (moist). Ustalfs are defined as being
usually moist, with perieds in excess of 3 months being dry. Argids ’

have a dry perieod in excess of 7 months.

From objective observations it seems that the cultivated
Swaftland is dry under a wheat crop for_7‘months whereas the B of_ .
the fallow ploughed Swartland is dry only for 3 or 4 months. (The
A is dry for 7 months. ) This is a problem inherent in the classi-
ficatiecn system, viz. that the same pedon may change its order de- |
pending on its use. Swartlvand i‘sf_:a- Natrargid under wheat, but a

Natrustalf when fallew ploughed.

Under virgin conditions (rarely encountered) Swartland

“is probably a Ustalfic Natrargid.

Swartland series definition

Al/Ap finer than leamy coarse sand excluding gravel fraction.

A3/B1 chremas greater than 2 and values greater than 3 abrupt
transition te

Bzi¢ Structure stronger than weak blecky, tending to pris-
matic. More than 20% clay. Resistance less than 250
Base saturation greater than 100% Exéhangeable
(Na + Mg) greater than Exchangeable Ca.
Coleur variable but with clay coatings at least 1 unlt
darker than the matrix. Gradual transition to a C with

rock structure usually via a B

3
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ZUARTFONTEIN SERIES

Zwartfontein is found only in the area between the Berg

river and the Paarl-Malmesbury road. - Profiles 191 and 195 are re-

presentative.

Site
v Limited to steep mountain slopes; Zwartfontein grades
into Kanonkop where the slope is less steep and into Porseleinberg

(Slabber, 1945) in the narrow colluvial valleys.

Parent material

Zwartfontein is typically formed from Sericite/Chlorite
schists. As the parent recks become less schistose, so Zwartfontein
grades into Kanonkop. In Zwartfontein's parent materialg little
colluviation has taken place. | ’

During metamorphism of the Malmesbury formation rocks re-

.crystallisation took place; the free salts; characteristic of +the
unchanged sediments, were used in thé formation of secondary sili-
cate minerals. The parent material of Zwartfontein is thus not as

salty as that of Zwartland.

Morphology

Horizon differentiation in Zwartfontein is weak; the so0il
often has shallow rock outcrops at placeé. Profile 191 is an
example of the central cohcept of Zwartfontein. It is shallower
than profile 195 in whic¢h an appreciable amount of colluviation has
taken place. Profile 195 tyendstowards the,intergrade between Zwart-
fontein and Porseleinberg. _

Typically Zwartfontein has a reddish brown gravelly fine
sandy loam Ap with frequent large quartz and shist fragments. The
Ap has a gfadual transition to a weakly developed B; a weak blocky,
red gravelly sandy loam overlying the schist.

v ' The solum is rarély deeper than 30 inches, often it is
shallower than 15 inches. An Ap 7 inches deep normally includes

small areas where solum is :mixed with bedrock.

Chemical properties

The so;um is acid throughout, pH increasing with depth
from about pHS in the Ap to about pH 6.5 in the lowei B. Base
saturation increases with depth from about 60% in the Ap to over
80% in the B, and to saturation in the C.

Exchangeable sodium and magnesium increase with depth,
exchangeable magneéium percentage being over 50% in the lower B.
Exchangeable calcium and potassium percentages decrease with depth.
In Zwartfontein, like in Kanonkop, exchangeable potassium is high
in the A being higher hefe’than fhe exchangeable sodium percentage.
Calcium is the’doﬁinant cétion in fhe-A; magnesium is dominant in
the B.



PROFILE No.
LOCATICR :

SITE E
ELEVATICN :
PARENT NATERIAL :

Horizon - Depth
- inches
Ap -1

Cehric

th + C | 7-;5

Stellenbosch University https://scholar.sun.ac.za

191 Zwgrtfontein series
Lat. 23°31' Long. 18%54"
berg

cn farm Porselein-

Steeply sloping mountain slope 15%. slope

650 ft.

Sgricite schist

, SYﬁig yellowish red (,Y 7% Y.R. Dr)) gruVelly

flne sandy loam;.soft,Apedal; abundant qub—anf_,ular

to angular medium end small quartz, frequent

angular platy schist fragments; gra&ual transiticn.

YR%% yellow1=h red (SYR/% Y.Dry) gravelly

fine sandy loam; opedal to’ weak blocky, weakly

coherent mass of assorted angular schist and.

rare angular quariz; voderately developed clay

skinspresent; gradual transition.
R‘ 26 plus Seficite seh@st'whiqh in places_approaches to
' within 12 inchcs.of the surface.
Lzb. No. B7428 B7429
Depth inches -7 ' 1-26
'iﬂofizon Ap : K 32£+C
_ Particle size dlstrlbutlon % -
Gravel separate - Zom, 38.u S 33.1°
C.sand 2-.5 mm 184 24.7
M, sand .5-.2 mm .97 - 8.5
Fosand .2 - .C2 Do, 40.7 - 34.6
Silt’ .02 - .002 mm. 18.5 - 7.5
Ciay .0C2 o, 14.2 "14.9

37 34N

Extractable cations mey. /100 gm.

Na : 0.1z
X _ 0.43 -
Ca _ . 1.76
Vg ‘_ " ‘ o - 0.68:
C.E.C. o 4.53

. Base Sat.§l . 66.0
€aC0y * eq. o 0
CpH 1:1 B0 - ) . 5.2
Chms R6O°F . 1509
o Organic matter
% Carbon - S . 0.35
- Nitrogen ._ '.. - C.06
CoN N S 5.83

€. 16
0.25
1.38
3.2%
5.91
85.09

0.0
€.6

1554
b~

C.17
C.05
3.4

thrdctable caf:ons exkressed as % of total eycnanneaole bases

Ka . 2.65

K : _ 9.49

Ca : 3645
Mg B . 15.01

~ Base sat. & . 66.0

€.E.C./100 gn. Clay

24.48
Tdentified minerazls Kaol,I
' I11.
Ment.

Free Fe203 % | | 6.50

Clay vlnerala

M.

Vo,

M.V

2.68
4018
23.11

55.10

- €5.09

4G, 06
Kaoi,mga
ill v.s
Fent. M.W,

3.

D

5



PROFILE No.:
LOCATION : -

. SITE:
ELEVATIGN H

PARENT MATERIAL :

Borizon Depth’

inches
Ap - 0=8.
Cehric
By &-17
11 B, 17-32°
(Hc_l)
11 ¢ '32-38
(IIR)
IIR 38 plus
Lab. No.

Deptch inches

Horizon

Particle size dimtributicd %
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195 Zwartfontein series
Lat. 33°31¢ Long.18°59' on the farm Porse-
ieinberg.

" Lower slope weakly pedimented 3% slope

550 ft.

Sericite schist

- 5YEY, reddien brown (7.5YRY.1t.Br.Try) gravelly
4 R . 4 -

fine sandy ioam;'lcoss, apedsl; abundant sub~
angular guartz gravel; gredual +runeition.

5YB5/ reddish ‘trown (7. SYR/ lt Br.Dry) gravel~

ly fire sandy loan, harﬂ, aped¢1 1o weak blocky;

.- frequent meulum angular to sub—angular quartz

stones formlng a’'wezk stone line.at the transi-

".tion to the lower norlzon, wedk clay ‘skins pre-

sent, clear transition..

'5YR/’ Teddish brown (7 5YR,/1t Br.ury) stony

sandv clay loam; hard, apedal to wezk blocky
moder&tely ueveloped 5YR€% yellowish red clay

ekins on the shlst, abundar plat; schist and rare

anguld' quaruz store graiual trangition.

Slightly. weathered ach1st wztu 5YF§% yellcwisn
red ”lay skins. :

Hard ‘schist {bed rock)

- B7430 ©UB1431 - BT432

o8 Cos11 . 17-32
Lp B2t ) iI 33

Gravel ssperzie
2 mm,

Coarse sand
2- JHom,
Fedium sand

«5-.2 mm

273 ¢

Flne Sand : . ol
.2~ JC2mm . © 511 C45.9 28
Silt  .02-.002mm, 14.4 15.8 SRR V0.
Clay .G02mm, ' T T | XN 21.7
T -33,7 342
Extrectable caticns meq. /ICQggL
Ya 012 - ¢ 032 .59
K. 0.20 - 0.12 0.18
“Ca s 1.93 219, . 1.85-
Ve N 1,10 5.20
C.E.C. S L 43 634
Base sat. % 62.77 . 91.54 . 123.34
cacoy eq. ‘0.0 0.0 . 0.0
© pH 1:1 5,0 5.15 - 5.9 . 6.35
~ Ohms R 60°F - . 2086 . 888 . 666
Organic‘ﬁatter
% Carbon 0.40 0.1 0.13
¢ ¥itrogen 0.05 - 0.05 0,04
o1 8.0 : 5.4 3.25
Exchangeablé‘cationavexpresaed &s % of fdéal exchangeable
. bases .
¥a 2.91 676 L 1.54
¥ 4.86 2.53 2,30
Ca. 46.95 58,90 . 23.65
vg g.c2 23.25 66.49
-Bage sat. % 62.77 91.54 123.34
. .- Clay minerals -
c.E.C. /1005m.\,15;« S a0 2642 ~29:21
Identified’ m1nerals . Kaolered L&olev.s.
Ill;v.v.s. I1l.v.v.s.
L. MW, MLX
Felspar VW Velspar VW’
Pree Fe C. & 1.92 ' 2.32 4.38
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Carbon percentages and C ¢ N ratios are low throughout

the profile, decreasing'wi‘th.depth°

Genesis and classification

Only rudimentary soil development has taken place. Clay
minerals have formed by the alteration of micaceous minerals, socdium
and magnesium have been leached from the A to the B and C to a slight
extent. Weak clay illuviation into the B has taken place Libera-
tion of iron oiides during weathering of the micaceous minerals
(sericite and chlorite) has given the soil its red colour. Compar-
ing the profiles.of Zwartfontein and Kanonkop, it can be seen that
there is a direct relationship (in these freely drained soils) be-
tween free Fe203% and hue n_the higher the Fe203%, thg redder the

“hue.,

In profile 195 there would appear to be an argillic B
horizon from the mechanical analyses. The amount of clay skins
seen in the field however does not reflect the 70% increase in clay
from the A to the By, this difference is therefore attributed to a
lithological discontinuity. Soils with argillic horizons do not

fall within the definition of Zwartfontein.

The very young ztage of weathering of Zwartfontein is
shown by the preéence of felspars in the clay fraction of profile
195. Mixed layer minerals and montimorillénite were also found in
the B and C of Zwartfontein. For felspars to exist as clay siged
particles, intensity of chemical weathering must be very low, or
the material very young. Both of these possibilitiés exist in
Zwartfontein - the steep slopes result in active colluviation |
keeping the solum in a youthful stage and, as throughout the low

rainfall area, weathering is mainly physical.

Zwartfontein is a ruptic lithic-orthic orthustent.

Physical characteristics and land use

. The soil is shallow, stony énd usually steep. "It has
a "C" irrigable value as defined by the Soils Research Institute.
Zwartfontein is used for wheat production. The soil is

inherently fertile and yields are quite fair.

Associated moils

Within Zwartfontein areas, there occur deep ravines up
to 20 ft in depth cut into colluvium. These. colluvial deposits
.are narrow, nowhere wider than 25 yds. They appeaf to correspond
with Porseleinberg series of Slabber (1945). The similarity is
given weight by the fact that the mountain Porseleinberg is also

the type site of Zwartfontein. Because of the variability encoun-
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tered, and the limited extent of these éolluvial deposits, they
have been left undefined. .Normally they are red (5YR), sandy clay
loam, weak fine blocky, hard soils with rare dolerite boulders
(dolerites intrusive in the schists occur in the mountain Porselein-
berg).

' As slope flattens out, Zwartfontein grades into Kanonkop.
Usuaily the change in slope is accompanied by a decrease in schistos-
. city of the underlying rock. In areas transitional between Zwart-

.fontein and Kanonkop a complex of Zwartfontein and Kanonkop occurs.

Soils resembling Zwartfontein were found in Swartland

individuals but not vice versa.

Zwartfontein sgeries definition

Ap less than 20% clay and more than 20% silt plus clay
' Jolours of hue redder than 7.5YR

(II)B2t less than 30% blay and more than 30% 8ilt plus clay

" Colours of hue redder than 7.5YR no darker than over—-
lying A. Structure no stronger than weak blocky.
Clay minerals are kaolin andbmicaceous (i1litic or
mixed iayer) mineralé. Not an Argiilic B. |

pH less than T

C Weaﬁhering rock

The B is discortinuous in between 5% and 20% of the

pedons in the individual.
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KANONKOP SERIES =

Kanonkop is fairly widely distributed in the northern
and eastern part of the area. It was first described by Slabber

(1945) Profiles 173 and 199'aré”representative of Xanonkop.

‘Found on gently undulating topography, Kanonkop is
limited to conMex 'upland' sites. The slopes towards the bottom—
lands are generally steep while the tops of the undulations are
fairly broad and flat. No difference between Kanonkop members on

upper and on lower glopes was noticed.,

VParent materials

Parent“materiglsis‘a weakly colluviated coarse textured
rubble overlying the ph&llites of the Malmesbury formation. Often
the rubble'haS”been”strongly“influenced by terrace materials.
Generally Kanonkop is limited to areas where the rocks are more
metamorphosed than those from which Swartland has formed. Xanonkop-
like soils are found on young land surfaces underlain by weakly
metamorphosed rocks, which, on older surfaces, might have given

rise to Swartland.

Morphology

Typically horizon differentiation is weak.. A strong
brown gravelly loamy sand overlies a thin yellowish red, weak blocky
sandy clay loam B2 which overlies weathering rock. Normally thé
solum is less than 24 inches deep.

The B horizon is often discontinucus with the Ap directly
overlying weathering rock. Profile 173 is an example of & shallow

member with a weakly deﬁeloped B, horizon, and profile 199 of a deep

2
member with a well developed (for Kanonkop) B2 horizon.

Chemical properties

Profile 199 has a surprisingly low base saturation below
the Ap. It is cultivated'and fertilised which probably explains‘the
- higher saturation of the Ap. Below the Ap, in the B arnd the C, base
saturation is less than 30% increasing with depth. Profile 173 is
not cultivated and shows an increase in base saturation from 49% to
68% from the A to the B horizon.

, The higher rainfall, nature of pérent material (173 is
felspathic) better drained site and possibly 1eachiné during the
more recent river action probably account for the iow base saturation
of profile 189. Of all these'factors, parent material is probably
the most important. The absence of felspars and presence of haematite

in the lower B and the C of profile 199 point to the low base




PROFILE No. :
LOCATION &

SITE:

_ELEVATION:
PARENT MATERIAL

Horizon Depth
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'173 - Kanonkop.series

" lat. 33%°31' Long. 18° 55' on farm

Zwartfonteim:

Mid slope gently undulating bevelled upﬁer
Berg river terrace
360 ft.

Kalmesbury schist/phyllite

34 slope

10YR$2 dark yellowish brown‘(lOYR?& 1t.Y.Br.
Dry) gravelly loamy fine sand; soft, apedalj;
frequenf sub-angular guartz gravel; gradual
transition _ T _ .
7.5yn$2 brown to dark brown (10YB§21t.Y.Br.Dry)
gravelly fine sandy loam; soft to slightly hard

apedal; abundant sub-angular guartz gravel and

“small stones, occasional angulai'phyllife frag-

inches

Al 0-8
-Ochric
Bt 8-15
argillic
IIR+IIC  15plus
Lab. No.
Depth inches
Horizon

C.sand 2 - .5 mm,
M.sand .5 - .2 mm,
F.sand .2 - .02 mm
Silt .02 - .002 mm,
Clay «002 mm,

ments; gradual trarsition. .

Partly weathered and unweathered phyllite’

B7433 © B1434

0-8 8-15
H | 351t

Particle size distribution %

] Extractable cations Me

Na - 0.08
K 0.28
Ca - 0.61
Yg 0.17
C.E.C. 2,32
Base. Sat. % - 49.14
CaCo, eq. . . 0.0
pH 1:1 B0 - 5.5
Ohms R60°F . 2664.0

_ Organic Matter
% Carbon : , 0.26

© % Nitrogen : 0.05
Tc:NCNo 5.2

v Exchangeable cations expressed as % of total exchangeable bases

0.14
0.24
1.22
0.42
2.96

68.24

0.0
5.5
2386.5

0.15
0.04
3.75.

Sma 345

kK . o 112.06
Ca ' . o 26.29
Mg o . 7.32
Base. sat. % ' 49.14

C.E.C./100 gu. clay 24.2
Identified minerals '

Clay minerals'

14.1 15.0
8.4 8.6
58.2 49.3
11.1 14.6

9.5

‘Free Fe 0,
4.9 €

1.42

4.73
8.1
41.21
14.18

© 68.24

19.86

Xaol. v.s
M.L. M.W.
Felspar V.W.

2.23



PROFILE No.:
LOCATION:
SITE:

. ELEVATICN:

PARENT MATERIAL:

}1.;6.‘1\'

Horisdn Depth

_ inches
Ap -7 .
Ochric '
let 7~20
(ay)
IIB,,, 20-28
(IIth)
arglll1c
TIC+ITR  25-48+
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195 Xanonkop series

Lat. 33936 Long. 18059' on farm Soetendal
¥id slope gently undulating bevelisd 60 ft,
Berg river terrace 3% slore

370 f't. '

Malmesbury phyllite with a terrace boulder

plus colluvium mantle.

7.5YR%% strong brown (IOYﬁéz 1t.¥Y.Br.Dry).
gravelly loamy sand; soft to slighfly hard;

- apedal; . abundant éub-angular.and angulsr quarfz_-

gravel and small'sionés; _6ccasiona1 terrace
boulders of round Tabie Mountain sandétone;
gradual transition. ‘

7. SYng strong brown (IOYR/’Br Y. Dry) gravelly
sandy clay loam; & sllghtly loose mass of '

sbundant sub-angular and angular quartz gravel -

and small siones, occasional phyllite'fragmenté

forming a structureless stone .linej clear
transition. ' ) ‘ »
SYR%g yellowish red clay; freuuent faint fine
2. SYR,@ red mottles; soft to slightly hard,
weak fine blocky, freguent fine platy'phylllté
fragments and angular quartg graveif gradual
to ciear transition.

2.5YR /8red and 10YR/8 brownish yello«r clay

‘loam, rock structure well evident; moderately

developed clay skins especially in Llhe brownish
yellow laminae which are more stronyly weathered
than the red.

4.62

Lab. No.. BT424 B7425 B7426 B7427
Depth inches -7 7-20 20-28 28-48
Jorizon Ap A3_ IIB2t IIC+IIR
Gravel separate 2 mm 43.8 53.9 13.4 11.3
C. sand 2-.5 mm 35.2 31.1 24.1 20.5
¥. sand .5-.2 mm, 13.€ 5.0 7.1 6.5
. sand .2-.02 mm - 36.6 25.0 16.2 17.2
$ilt .02-.002 nm 4.7 13.4 12.4 18.4
Ciay .002 mm, 10.5 - 20.8 » 40.8 .38.9
v Bxtractable cayions meq./1C0 em, v

Wa 0.06 0.06 0. 06 0.13
K 0.21 £.2¢ 0.18 0.16
Ca - 0.57 .39 Q.41 0.15 -
g . C.28 . 0.10 0.61 . 0.41

~C.E:.C 2.09 4.18 5.16 6.52
Base sat. ¢ 53.59 - 17.95 24.27 28.37
caCo, eq. 0.0 0.0 0.C 0.0

" pH 1:1 HeO 5.85 5.0 . 5.0 - 5.0
Ohms R 60°F 4273.5 5217 o 4495 5 ' 3274.5
% Carbon - 0.39 - 0.29 S 0.22- 0.13
<. Nitrogen 0.05 - 0.05 0.05 0.04
C:XN 7.8 5.8 D 4e4 3.25

Exchangéable cationg expressed &s %.of total:exchangeable Baseé‘
Na ' 2.87 1.65 1 1.16 7.03
K 10.04 4.78 3.46 2.45
Ca 27.27. 9.33 7.89 2.30
¥g 13,39 2.39 11.75 21.62
Bage sat. 9 53.59 17.94 24.27 28.37
Cley Minerzls
C.B.C./100 gm. Clay 15.9 2C.09 i2.7 16.76
Identified minerals Kaol.V.7.S. Kaol.v.v.s _x 201.V.V.S.
111. S. 111. S 111, 0k .
Baem.v.w. Ezen.v.w.

Free Fe,0y 1.72 5.63 6.42
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releasing more acid nature of the phyllite from which profile 199

was formed.

Kanonkop is always acid. Free salts ére'absent in the
solum. Base saturation below the Ap increases with depth. Ex-
changeable magnesium and sodiqm tend“to"increase“With depth and
calcium to decrease. The A of the shallow profile 173 shows‘é
leaching of exchangeable calcium as we}i'as sodium and magnesium.
Exchangeable potassium percentage isgﬁfgh.heing over 10% for both

profiles. o &

Carbon percentage is ;g: as are the C + N ratios. C : N
ratios decrease from 5.2 in the 4 of profile 173 to below A with

depth.

Genesis and classification

' Soil formation has prodeeded sufficiently far to form

a weakly structured argillic horizon. Clay movement has been chief-
ly mechaﬁicalQ A stronger grade of structure has not formed because
of the gravelly nature of the solum -.thé high ratio of gravel to
fine separates. Leaching vertically as well as laterally of sodium
and-magnésium salts to accumulate in lover lying areas (and slightly

in theB) has taken place.

Kanonkop is a haplargid not orthic but possibly an (unde-~

fined) dystric- haplargid.

v Physical characteristics and land use

Ihfiltrometer'studiesAcould not be made on Kanonkop due
to its stoniness. The shallowness of the solum in most members
:enders it:a C irrigable =o0il, wiﬁh greater depth i% varies to a 32

value (Soils Research Institute). Kanonkop is mainly used for

wheat production. The deep members, especially alogé;the Berg River,

are used for wine grape production,

Kanonkop is basically a fertile soil, it does not have the
saline problems of Swartland. It does tend to be somewhat drier
than Swartland. In wet years it can be exﬁected to produce better

wheat crops than Swartland.

Associated soils and mapping

In areas where the rocks are strongly metamorphosed and
the topography steep, Kanonkop grades into Zwartfontein. In such
areas complexes of Kanonkbp with Zwartfontein are found. Generally
speaking, Zwartfontein is dominant on the steep slopes and Kanonkop
on the shallow slopes.n These areas of the Zwartfontein-Kanonkop

complex occur mainly east of the Befg river and west of the Malmeé—

X
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bury=Paarl road. o

In éreas where the rocks are metamorphoéed but not highly
schistose;'Kanonkop occurs as a complex of litholic soils, Kanonkop
with a weakly structured B, Kanonkop with a strongly structured B;
and Swartland. The Kanonkop variant with the strongly structured B
at times resembles Swartland but has no free salts in the B. It is
inseparable from the normal Kanonkop being part of the so0il indivi-
dual. Swartland is found in this area on the lower slopes where the

landscape is less convex than where Kanonkop occurs.

In areas of Swartland there 6ccur pedons which have weakly
formed B horizons in‘complexuas§06iation;WithLSwartland,as;stated»
above. Normally these soils are too salty to be identified as
Kanonkop. '

There occur areas where Swartland has been truncated by
- river action to be covered by a mantle of coarée material. These

soils resemble Kanonkop but are saline. (eg. at Boland Landbouskool)

v The bottomlands in Kanonkop areas are weakly formed, they
are not as alkaline as those in areas of Swartland and have a greater

incidence of young alluvium in them.

Kanonkop series definition

 A;/Ap  More than 10% silt and clay. Less than 20% clay. Hues

‘no redder than 7.5YR  gradual transition to

BZt _ Structure no stronger than weak blocky. Chromas and
values are greater than 3. pH less than' 6.5 base satura-
tion less than 80%. Exchangeable (na + Mg)% is less

than 35%

C+R The B2 overlies and tongues weakly into the weathering

rock laminae pH of the C is less than 6.5
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SWELLENGIFT SERIES '
* Only encountered in~the "south western part-of ~the area,

..Swellengift is fairly widespread where it occurs. Profiles 39 and

21 are representative examples.

g Sweliengift“is'found'on”very*gently”undulating, gradual
sloping”sioﬁeS“which”are”weakly"pedimentedv’““The‘topography on

: whiéh*it“is"found”is“generally'leSS'convex than that associated with
Swartland. Rock outcrops, as we}l as silcrete and laterite caps on

the higher levels, are common.

Parent material

v Swellengift is limited to areas of Klipheuwel sandstones
and conglomerates.” ~ The rocks of the Klipheuwel formation tend to
be - of a coarser texture than those of'the'Maimesbury formation in
the-area studied. They also have much less (if any) free salts than
rocks of thefMalmesbury'fqrmation which tend to be guite salty at
times.

Relicts of the Pleistocene and Tertiary surfaces, i.e.
laterites and silcretes as well as the terface gravels and artifacts
of recent age are commonly found in the soil. These have, howeveﬁ9

ndtvcontributed anything to soil development remaining unweathered.

Morphology
Swellengift has a distinct horizon dif:ferentiationn A grey

brown loamy coarse sand overlies, with a clear transition, a gravelly
loamy coarse sand forming a stone line of terrace stones, artifacts,
laterite fragments and quartz. This horizon has an abrupt transition
to a dark éolouréd clay Bz. The dark cplours are due to clay skins
on ped surfaces, the ped interiors have light coloured gley colours -
low chromas with promihent red mottles. The B is usually medium
prismatic. At times the B .is weakly developed and almést disconti-
nuous. vProfile 21 is an example of a peden with a weakly developéd

B, profile 39 of one with a well developed B.

Chemical properties

pH is on the acid side, the soil tending to become more acid
with depth. 3ase saturatiom is fairly high but the soil is not saturated
with bases. ‘Profile 39 is cultivated and has been limad so-that the
calcium figurés and the base saturation figures for the A horizons are
higher than for the virgin profile 21. I profile 21 base saturation
is lowest in the A2 being more or less constant below the A2. Calcium
is the dominant exchangeable basic cation in the A horizons;-decreasing
with depth so that in the B mégnesium is the dominant_pﬁs{; oatigp.

Exchangeable sodium percentage is highest in the B?, but nowhere &Ués“,“
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~ PROFILE No. 39 Swellengift Series Lat. Yo. B7449 B7450 B7451 B7452
LOCATION: Lat. 33° 44" Long. 18° 49' on farm Depth inches 0~-14 14-22 22-32 32=42
. Kernemelksvlei Horizon | A IIA3 II1B,, IIIC
SITE : Upper slope bevelled Miocene marine terrace :
0-15 sicpe Particle gize distribution &
ELEVATION: : 320 £4. Gravel separate 2mm, 28.C 2.1 _ 16.7 6.3
PARENT MATERIAL: Kiipheuwel sandstone + river terracev C.sard 2-.50m, 5;'2 ] 46.4 _15'5' 34.4
{Table Mountain sandistone) gravels E-sand  .3--2om. 13.3 ;4'6 ‘ '8'4.~ .;4'1
: - F.sand {2-.02mm‘ 26.9 . ’ 25.6 8.3 21.2
Borizon Depth Si1t “.0?-.00?m§._ 1_4'9- 4.7 ‘5.6 S 15.9
. inches - . . Clay . .002mm ~ - 5.1 9.4 -63.5 16.3
o 4 ] - . o . e U
AP 0-9 IOYR/gduk.g_rey_br}c_w‘n.g,rax elly leu.ﬂg, coarse B - Extractable cations meg./100 gm.
%hm ’ um;sﬁnaw&hfmwmtwb@@hrw ’ Fa . :m“ “0.06 _m“j 0.15
- round small quartz, occasional round terrace K 0.10 0.13 - — 14 0.10
stones ‘and early stone age artifscts; gradua1' ’ ca 0.58 : 0.54 ‘., 1.27 0'32
o _‘,’f‘";i“"", 6 o ¥ 0.09. 0.22 -2.55 . 0.95
4, » 9-14 10Y'R/2 grey trown (IOYR/z.l_t."br.cx".Dry)gravelly C.E.C. 1.03- 1.34 . 6.92 2.60
: loamy coarse sand; soft, apedal; frequent sub- Bise sat. % £0.58 70.89 63 15‘ . 58 46
angular quartz; abrupt transition to clear ' .
'trgnSitien ) 05003 eq. 0.0 - 0.0 0.0 0.0
C . . '3
T4y e 10787, grey brown (1mm6/2 1%.Br.Gr.Dry) very PH 1:1 B0 5-65 5.8 5.0 5.4
) . . ) : . . k .
: ‘gravelly loamy coarse sandj apedal, weakly co— Ohms RECF 3140.3 4558.5 1316.9 2532.5
herent mass of abuniant sub—angulér,quartz,- o . Organic matter
frequent laterite fragments, and occasional % Carbon . 0.20 0.22 0.26 0. 08
rounded térrace stones forming a stone line: % Nitrogen 0.03 '0.03 . 0.06 0.01
‘ abrupt transition N 6.7 7.3 4.3 8.0
' ; . 3 o . R s . : : ;
‘_IIIstt 22-32- - . 10YR7, very dark grey brown yrogxnent thick clay Extractable. cations expressed as ¥ of total exchangeable bases
Argillic - -skins; mottled 7,5?37@ red, IOR]% iark Ted and Ya 5.6 4.48 5,92 5.77
-2.5??% light broknisb grey clay; extrerely hard, X . . '9.7 9.70 2.02 .84
strong Tine znd medium pr;smazic trezking te Ca ) . >56;31.4 40.29 18.35 ’ 12.30
moderate medium blockyy abrupt tr;nsition to v : e 73-_ 16.42 36.84 . 36 53
, °1°a; transiticn in places " Base sat. % £80.58 " 70.89 63.15 58.46
113 Ct 32-42 IOYR/g‘yellqw brown sardy loam; many {ine dis- . :
(v c) tinct SY%Q white nottles; hard itc very hard, . . Clay minerals
E 4 . C2 fu . s .
apedal to weak rock structure; occasicnal thick Q.L.C./IOC g Soay 2c.19 . 1425 10.89 15.95
. . 3, R . . . . Minerals .identified Kaol.vvs Kdol.vvs
proainent 10YR7, wvery durk grey cizy skine dovn :
+ : ’ I11.med. Ill.v.s.

fissures,rtot noles, etc.

Free Fo, 0y % ‘6.5 2.21 2.69 1.45



PROFILE No.:
LOCLTION
SITE :
ZLEVATION :

PARENT MATERIAL :

Borizon Depth
* inches
Al - 06
Ochric
A2 6-15
13218t 15-24 -
(IIBItl
Argillie
. IIIBzzgt 24-~30

17IC 30-40

Lab. Fe.
Depth inches
Horizon :

Gravel separate
2 ER.

C.eand 2-.5 mm
¥.sand .5-.2no.

- F.sand .2-.Cerm .

Silt .02-.C0zam
Clay .Co2en |

~sandy loam; apedal to weak blocky;

27443
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21  Swellengift series
Lat. 33° 43" Lomg. 18°
Gertly unculating, upper slope 13
420 ft.

Klipheuwel sandstone

51t en farm Agterdam
slope )

10!125/2 Orey-brown (10?36/1 Cr.Dry) loamy sand;
soft, apedal; occasional sub-angular quartz
gravels; grédual transition

10YR7, light brownish grey (.1orn7/1 1t.Cr.Dry)
gravelly loamy sand; soft, apedal; frequent small
sub-anguler quartgz, clear transitiorn. )
lorxéa.ssrey to grey drown (N§6Hhite dry) gravelly
a weakly cohe-
rent mass of sub-angular guartz gravel and small
stones, cccasicnal Table Mountain Sandstone

terrace siones and occasmml laterite fragments

‘formng a stone linej clear transition )

2. 51/2 light-brownish grey sandy clay loam; msny

- . prominent pediun to coarae 5YR5/8 yellow red mottles;

conmon mcderately developed 10YR /1 grey clay tkinsj
extrerely hard, apedal, to weak wmedium prismatic .
uni nederate rzediu'm priepatic in pleces; gradual

te clear wavy transiticn

5YR /6 reddish yellow (51'3/ pink nx—y\ sandy loam; -

hard, zpedal} weak rock stxucture with thick pro-

" zinent 10?14/1 dark grey cley skins. Individual sand

£rains bave separate colcur_s.

_37445 _ B7446 B7447 B744E
-6 6-15 15-24 24-36 36-40
& . 4, © IIByy, - 1118y, 111 ¢
Farticle dize digtributicn %
11.2 23.0 66.1 2.7 el
33.&8 34.3 31.7 2.4 24.%
25, 24,4 i7.1 161 2.3
30.0 27.2 2203 15.2 24.3
5.9 £.7 12.3 4.5 17.6
5.1 3.5 16.C 25.7 1C.1

Ka

K

Ca

¥g
C.E.C.

Base gat. %

Cacos eq.
pH 1:1 HéO
Ohms R6C°F
4. Carbon
% Nitroégn
C1 ¥ '
Fa

K

Ca

¥s

Base.sat. &

€ E.C./100 gn.
- clay

Identified
- minerals

ree Fe 0, &
F GFEZJ/n

Extractable caticns neq./100 gm. .

0.06 0.04 c.21 0.44  0.17. .
C.14 c.07 €.17 0.17 0.07
0.29 0.12 0,17 0.2% 0.11
0.18 0.14 0.64 1.75 0.89
1.11 .87 2,08 . 4.55 2.14"
60.4 42,5 - 51.2 - 51.4 57 9.
0.0 0.0 0.0 . 0.0 vo.q."_ S
6.0 6.1 5.65 5.3 5.6
3545.8 7091.0 228.6 1316.9  2532.5°
Organic matter
.32 0.08 0.15 0.09 0.03
003  0.01 003 0.z 0.01
10.66 . &0 L 5.0 4.5 3.0
Extractable cations expressed as"}:‘. of total exchangezble
EBSGB
5.41 - 4.60 10.1 9.7 7.94
‘12,61 €.08 - 84T 373 3.21
26.12 13.79 . &7 5.49 5.14
16.22 16.09 30.72 38.46 41.59
60.4 - 4255 57.2 57.4 57.9
Clay minerals ’
21,76 - 15.8 . “13.0° 1.1 21.19
" Kmol.vvs Yz0l.vve Kaolvvv:é
. Ill.vve . Ill.vve Il1l.vvs
) ¥.L. Med.
0,11 C.ld - 0.2l 035 0.20
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it5reach%15%;‘nqg'does'(Excﬁf Na + Exch. Mg) exceed 50% of the exchange

capacity;'“Profile“39'iS“slightiy“more'base“saturated than profile 21
so that, while hydrogen exceeds magnesium on the exchange complex in

profile 21, in profile 39 magnesium is dominant.

Exchangeable potassium is surprisingly high in the horizons

which contain drift material (in the upper gravelly horizons.)

The organic matter figures show a bimodel accumulation; in
the A, and in the B. C/N ratios are low (10.66 or less) decreasing
with deptho ‘

Genesis and clasgsification

"In ther absence of hlgh sodlum and magnesium contents the
clays in the soil are flocculated. The ‘movement of clay from the A
into the B sufflclent to produce a .diagnostic argillic horizon has
thérefore probably.been chiefly mechanical - probably as clay-humus
complexes. o

From the extractable cation % figures for the virgin pro-
_file 21 it can be seen that the'Az

definite accumulation in the B, however, the base saturation percen--

is leached of basés, there is no

tage being constant in the B and C. Leaching, chiefly of calcium,

- in the A2 would appear to be‘in a lateral direction.by ground waters
moving over the B through the A. The A horizon as a whole would
appear to have iost-magnesium.with a resﬁltant relative accumulation:

of calcium and potassium compared with the B and C horizons.  Since

there is a discontinuity between the A and the B and since no accumu-

lation in the-B‘appears to have taken place this can be attributed
only either to lateral leaching of the A or to the nature of‘thé dige
continuous materials themselves. The faét thét the bottomlands in
areas of Swellengift areas - Rocklands series, are accumulating salts
of magneslum and sodium and to a certain extent of calcium bears out
the hypothe31s of lateral leachlng. Leaching in Swellengift is,
hypothesised as vertlcal within the A4, énd lateral above the B within

the overlying A.

According to the 7th approximation classification system,

Swellengift is an orthic. albaqualf.

Physlcal properties and land use

. The B horizon 1s very slowly permeable. According to
standards used by the Soils Research Institute, the irrigable value

of this soil is normally__B2 to C.

v Swellengift occurs in areas where the other dominant soil
is Swartland. Swartland has a shallower rooting zone and is saline,

it is not as wet in winter as Swellengift and is thus mors adapted to

x
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‘to-wheat production than Swellengift-which is the better-soil for
vinesa“'Sweileﬁgift"s‘peakfﬁetwperiod"o¢cur5“when“thé"ﬁines are dor- R
mant, the coarser textured A horizons dry out during the summer growth

period enabling vines to grow fairly reasonably.

Associated soils and mapping

- Commonly Swellengift occurs in association with a litholic
sandy soil with which rock outcrops are associated. These outcrops

vary from small isolated outcrops to kopjes and hills.

Where Swellengift bounded on Swartland, the two were nor-
mally easily distinguished from each other. Use in mapping could
often be made of the less convex topography associatéd with Swellen-
gift. At Agterdam however Swellengift was found to resemble Swart-
land very closely, the‘only morphological difference being a clear

transition from the B to the C in the case of Swellengift.

Bottomland positions in Swellengift areas are occupied by
Rocklands in well defined flat to slightly concavévéreas. Bottomland
positions were foﬁnd occupied by a soil resembling Swellengift where

the bottomland was.ill-defined.

Swéllengift,series definition

Ai/Ap texture no coarser than loamy coarse sand and no finer than
coarse sandy loams Chromas less than 3 and values greater
than 3. |

A | as coarse as the A1 or coarser. Chromas less than 3 and
values at least one unit greater than that of the Ao An

abrupt transition to the 32
th Either twice as much clay as the A2 or 20% more clay than
the‘A2 '

with darker colours than the matrix. ijructure stronger

Chromas 2 or less. Peds coated with clay skins

than weak blocky-normally it is prismatic. pH less than 7,
base saturation legsvthan 70% but more than 50%
Transition to the C clearer fhan gradual.

c Less than half the percent cléy of the B or 20% less ciay
than the B. pH less than 7
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. PAARDEBERG SERIES .
: Paardeberg is found to a limited extent on the slopes of

Paardeberg mountain and to a lesser extent on Paarl mountain. Pro-

file 161A is representative of Paardeberg series.
Site
Paardeberg is found on the upper slopes of steeply s}oping '

‘pediments. ‘It normally occurs close to rock outcrops.

,Parent*Materiai

This soil formed in a coarse granitic colluvium overlying

weathering granite.

o

Morphology
o A brown coarse sand about 20 inches thick abruptly over-
lies weathering granite. The transition between the coarse material
and the saprolite is wavy to weakly tonguing; A weak Bé horizon
occurs in the tongues and ‘atthe transition. The C (weathering rock)
‘has felspafs, micas and original granite sfructure still evident
in it.  This C. often tongues into and arouhd granite rock with an

abrupt-transition“tO’the rock.

vvChemical characteristics

~ The 'soil is acid. Base saturation is below 80% in profile
.161Af Hydrogen is the dominant ccation in the A, and magnesium in the
B and C. The A and especially thevA3

nesium and sodium (in comparison with the C) with a resultant relative

appears to have lost some mag-

gain in calcium and potassium.

As for most soils‘in the area carbon percentages and C:N
‘ratios are low. ’

The high C.E.C./IQO gm._clay in the A horizons.is probably
strongly influenced by organic matter content. Clay minerals in the

A are expected to be illite and kaolinite.

QGenesis and classification

Paardeberg is fqund on a steep topography. It is highly
eroiiblébso_that the materials have not beenbablevto remain in siﬁu
long enéugh for more thén rudimentary soil development to take place.
"‘What weathering has taken.place.below.the_A is ﬁainly mechanical, the

_ granite is only weakly‘weathered.

- The A has been slightly leached, weak eluviation of clay

from the A has occurred but not enough to form an argillic horizon.

~ The th is normally discontinuous only occurring in the tongues into



PROFILE Ko. :
LOCATION
SITE

ELEVATIOF
PARENT MATZRIAL @

Horizon Depth
inches
Ap -7
Ochric
AJ 1-17

IIB21t 17-44

-
I1C

II R 44 plus

Lab. Ro.
Depth inches
‘Horizon

gravel separate

2mn,

coarse sand

2-.5zm.
medium sand

«H=.2mm,
fine sand

» 2=.02mm.
Silt .C2-.0C2mm.
Clay « 002mm,
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1614 Paardeberg series

Lat. 33° 32° Long. 1&° 4&' on'farm Langkloof
Upper slope weakly formed granite pediment

5% slope '

800 ft.

QGranite

10YB$S brown to dark trown (10YR§3 p-Br.Dry) coarse
sand; soft apedal; occasional large granite -stones;
gradual transition

10YR?2 yellouwish brown (1orn§3p.sr.nry) loamy
coerse send; soft to slightly bard; occasionul
large granite stones; abrupt tonguing trensition.

10YR§% yellowish brown (IOYRéSp.Er.Iwy) gravelly
coarge sundy clay loam tongues into weuztheréd gra-
nite; hard, apedal poroue; granite still has rosk
stracture; IGYR/é yellowish brown costings of clay
occur around some crystal pseuiomorphs, ricas have
weathered to give 2.5YR3% red colours to the
weathered felspars; abrupt transition -

Granite.rock

BT822

B7421 Bl423

-7 . - T=17 17-44

Ap A3 IIBthfIIQ

" Particle eige distribution %

9.5 - . 10.6 24.4
33.4 36.9 4.4
15.5 13.7 3.4
34.1 25.2 15.1

6.5 - 8.8 3.5

7.5 12.3)° <§§;§/'

g
C.E.C.

Base sag. %

VCaCOJ eq.
pH 1:1 320
R 60°F Ohms
% Carbon

3 Eitrogen
C R

Ka

14

Ca

Fg

Base sat. ¥

C.E.C./100 gm.clay

Extractable cations meg./10C gm.

G.13
C.?3
. 0.72
0.30
2.75

50.18

c.c
5.1

2064

C.43
.05
8.6

Extractable cations expressed as j

4.73
8.36
26.18
10.60
50.16

36.7

0.6
.17
0.57
.28
3.04
36.18

C.0
4.9
5494

Orgaric matter
C0.25

c.03
€.33

2.63

5.59

1£.75
§.21
36.16 -

Clég minerals
24.7

0,26
c.21
0.98
2.75
5.27

79.69

¢.0
5.6
2175

0.11
0.03
3.67

" of total extracteble base

4.93
3.98°
16,59
52,18
75469 .
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in the C. 'In Paardeberg the tongues are usually of a B hOrian
_formed'in the-C material, not“in"A2 - like material which has entered
fTissures in the underlying material as is the casein Windmeul.

Where crotavinas occur, ¢lagy illuviation into the cratavinas
is'marked“in“Paafdeberg'series;“‘Weathering“in“the'c has produced
‘clays and liberated'some“iron'oxi&ee;“structure is still that of
granite however so a cambic horizon can .not be recognised.

- Paardeberg is an orthic psammustent.

Physical'characteristice'and land use-

Paardeberg -is normally too steep to be irrigated other than
by overhead irrigationy it -im highly erodible and has a low water
’holdingfcepacity;"lt seldom“varieSerom“a'Bz_i;rigable value as de-
fined by theSoils Research Institute.  -Paardeberg is mainly used
for wheat“p;oduction,_it is also used for wine grape production north

of Paardebefg mountain mainly under dryland conditions.

Eros1on of this soil appears to take place by slipping of
the soil '‘mass over - the rocky ‘as well as by normal transportation of
the sand -particles by water. Whep the soil becomes saturated with
water there-is  in the sandy mater&als no cohesion between the parti-
'cles and they flow easily as a mess together with the water. Due to
the nature of the underlying rock formatlons, water dams up in the
s0il to form wet patches 'in the ralny season. Sooner or later the
forces holding the soil in place give way and the soil in the wet
patch slides downslope over the rock forming a slip scar whichipro—

gresses to form a donga.

Contouring the landscape does not alleviate the slipping of

the soil mass, it does howeVer'prevent the topsoil eroding away to

>

a certain extent. The contour furrows have to -be pericdically opened;-'

for they fill in with the coarse sand, dam up the water and so hasten

‘erosion.

Associated soils

Paardeberg normally is associated with rock outcrops and

litholic sandy soils. It often occurs as a complex of deep and shallow

soils especlally on the steeper topographies where o0ld ravines have

been filled in with the coarse surface materials.

Occasionally Paardeberg is found associated with a heavier
soil resembling Windmeul but with abundant felspars visible in the

"pre-weathered" horizon.

The bottomlands in Paardeberg areas are usually not very
well developed they contaln organic alluvia, alluvium and Botriver

series.
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Paardeberg series definition

Paardeberg has an Ai/Ap.- A3 - Band C - R profile or an

A,/Ap~=-AC - C - R profile.

A /A

A3/AC

less than 20% clay, less than 10% silt. More than 5% fel-
spars in the coarse sand fraction. Less than 40% fine

sand.

no finer than limits set on the,Al. Chromas 3 or greater

‘'values greater than 4. - More ‘than 5% felspars in sand and
gravel fraction an abrupt wavy or tonguing transition to

~ the C. A discontinuous B is permitted in the tongues.

Base saturation less than 50%

More than 20% clay. pH less than 6.5.chromas ) or more
values greater than 4. = No structure other than that of

rock, felsparé or their pseudomorphs are visible to the

naked eye.

Abrupt transition to Rock

NB Only one profile was analysed so that this definition must be

regarded as tentative only.
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DISCORDIA SERIES

~Nowhere 'very "extensive it is found mainly morth of -Paarl

mountain and east of Paardeberg, between elevations of 655 ft and 720

£t. Profiles 112 and 119 are representative.
Site
o It is found on gently sloping bevelled Miocene $and sur-

faces generally above 655 ft in elevation.

Parent material -

Discordia has formed from vesicular laterite and laterlsed

pre-vweathered granite thought to be relicts of a Miocene land surface.

- The-thickness of ‘the laterite -is not known. In a quarry
'south”oijaarl'mountain“at'Vrymansfontein'a vesicular laterite with
-horizontal pores and vertical tongues of gravel and softer material
"similar“to'that“described“bymPréscott“an&”Pendleton'(1952)1is at
Teast 12 - T+: thick.  ~Judging by the slope and—the extent of the
“latérite up-slopeif the laterite were formed in a flat area it must
.have"been'of”cvnsiderable“depth; ' Becauseaof the isolated occurence
andwbevelling”of“this“surfape“it“iS”difficﬁlt”to’determiﬁe exactly
whether'more’than'oné levelis involved. -~ At Dun Darach two benches
apﬁear to be‘pfesentwqyt655'ft. and between 710 and 730 ft. Dissec-
tion and redeposition of colluvium can not be ruled out as tlhie cause
of the lower level. Only by mapping areas further apart can the |

nature of-: thls ‘surface be accurately described.

Morphology

While horizon differentiation is not marked, Discordia has
a distinctive morphology. vapically it has a dark brown (7.5YR or
redder)isandy loaﬁ;Ap with a gradual tolclear transition to a yellow-
ish red, friable, apédal porous sandy clay loam 32. The so0il becomes
gravelly with depth and tongues into laterised pre-weathered granite
material. Profile 112 represents the coarée textured phase and 119

the fine textured phase of Discordia.

Chemical characteristics

Thase soils are acid. . Base saturation increases with
depth. The high base saturation, high exchangeable calcium and low
magnesium as well as high pH of profile 119 would indicate it has
been limed and fertilized qﬁite heavily. (cf. the more or less con-
stant eichangeable K% and the low C:N ratio of the upper 18 inches,
compared with the C). - Exchangeable calcium % decreases with depth
and Mg% incréaéés with depth showing the typical leaching pattern

of all soils in this area
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PROFILE ¥o. : 112 Discordia series - . Extractable cations meg./100 em.
LOCATICK . ¢ Lat. 337 36' Long. 1€° 51' on farm Dlscordla ¥a . .07 c.04 0.06 0.09 0.31
I{mT . Wl 5 - z . . .
3ITE #i¢ slope laterised granite pedislope 3, sicpe K , 0.14 0,15 0.13" - 0.13 ° 0.14
ELSVATICH : 885 ft. cs ' 076 0.4 0.95 6.25 0.13
PAT LATE : L i i '
PLRENT MATZRIAL laterised granite e B 0.04 - 0.51 - 0.64 1.22 1.00
C.E.C. - 2.49 3.39 3.24 3.21 2.41
Horizon Deptk " P .
inches ‘ Base sat. & 40.56 45.42 54.93 52.64 65.56
Ap &g 1 SYR%/ dark hrowﬁ (7 5YR9 1t.br.Dry) loa sand . V
# e <2 : IR/t BT UTY) SoBay B €aC0; eq. 0.0 . 0.0 o.c 0.0 0.0
~ . . N A . e - ] '
.chrgc_ slightly Pafg-apédal, rafe iron concreticns; . iPS 131 320 . 5.3 5.2 5.3 , 5.6 5.23
clear transition . Onms R 60°F 2541.5 - 4273.5 3385.5 3540.5 2497.5
»vB21t 5-20 SYR,% yellowish red (BYR/GY R.Dry)sandy clay a
(IIB ) loams soft, apedal~porous; weak clay skins ev:den? 'v o Organic Yatter
cambfit _ 'rare laterite fragments; gradusl transiticn " ..+ % Carbon o -0.42 " 0.25 ‘0.26 0.20 0.15
(oxic) . — i . : © 0 d'Nitregem . . 0.03.  0.02 0.02 0.02 0.02
B, 30-28 5“/8 yellowish red (5“/8 Y.R.Dry) sandy clay C:N v 14.0. 12.25 13.0 0.0 - T5
(I11B ) - "loam; soft apedal-porous, rare laterite fragments; . .
22t . ‘Exchangeable cations expressed as % of total exchangeable bases
cambic . abrupt transition .. . . - - -
: : - Na 2.81 1.18 1.86 2.80 12.86
110 128-72 7. SY'B/8 strong brown (7 5YR/BStz.Br Dry) grqvelly X 5.62 4.42 4.01 4.04 - 5.80
(111C.) sandy clay loam; soft, apedzl-porous; loose nass Ca . - 30.52  24.17 29,32 7.18 - 5,39
of rounded to sub-angular laterite fragments and ‘Mg o 1.60 15.04 19.75 38.00 41.49 -
occasxonal small and gravel size angular guartz{ Base sat. % ) 40.56 45.42 54.93 52,64 65.56
clear transition. ’ . .
IIC2 . 72-82 - 7.5 YR?% strong brown gravelly sandy clay loamj ' _ Clay Minerals’ )
(111¢€,) : ‘many medium distinct 2. 5YR3% yellov mott]es, C.E.C. /100 gm, - —;—-—————~—'—““”"“”“““““‘N]
1 frzable, apedal- porous, atundant angular to sub- - clay 23'49v 1.11 10.8 1.8 7.6
lar quart avel, occasional on shot Tdentified -
-angy quartz gravel, oc ;1-" iren shot, minerals Kaol.v.s. Yaol.v.s. Ye2ol,v.s. ¥azol.v.a. ¥Eol.v.s.
occasiaonal fine distinct 53/4 very dusky red soft o ’ .
iron concretions.
B : : Free Fe,0; 0.82 1.80 1.74 3.34° 2.60
Lab. No. B7398 . BT399% B7400 B7401 B7402 - : . i
Depth inches o 0-9 . 9=20 20-28 ©o28-72 T2-82
Horizon Ap By, B, 11C 1IC

21t 22¢ 2

Particle size distributicn

Gravel separate

2 - 8.3 8.2 13.6 56,2 20,4
Cosand 2-.5 mm 40.0 33.6 34.0 38.9 36.9
M.sand .5-.2mm. 15.2 14.1 11.1 10.2 10.2
f.sand .Z-.C2mm.  33.7 24.3 34,0 21.3 20.3
Silt .02-.C02zm, 0.9 0.4 4.2 6.2 44

Clay  .0C2mm, 10.6 30.5 30.¢ .o27.2 31.7
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PROFILE No. : 119 Discordia series ’ Extractatle cations meg./l@c Zm.
LOCATION ’ Lat. 33°35° Long. 1&° 51' ‘on farm Groot . Na oh1a c.J1c c.c8 0.¢8 C.06
" Yondeling A ¥ 0.25 0.27 c.14 .14 0.12
SITE : Mid elope laterised granite pedislcpe Ca - 4.46 3.69 C.68 - 0.8% 0.43
, 3% slope . E vg 0.24 .- 0.23 1.5¢ 1.52 1.46 -
ELEVATION : = 665 ft. : . : ¢.E.C. © 4.44 5.26 3.92 3.42 3.01
PARENT MATERIAL ‘Laterised granite - - . Base sat. % 114.6 - 21.6 - 63.2 76.C 65.8
fons ' : caccy eq. 9.6 nc o.c N 0.0
orizon ?:g;:s : : P 131 B0 7.25 6.7 6.0 5.7 5.9
Ap 0-9 SYR/4 feddish brown (7. sms} Br.to dk.Br. Dry) Oams B6 EF 1176.0 2553.0 2830.5 1.5 3108.0
Ochric . -sandy clay loam; friable, apadal-porous, . - . .
. occasional laterite nodules, rare sub-angular ST Lrganic matter i .
quartz gravel; gradual to clear transition s E % Cerbon : 0.53 "0'53 0-23 .0 2.7 0.21
Byt "~ 9-18 5YB4/6 yellowish red (5YRS/B Y.R. Dry) gravelly % Fitrogen - 0.04 0.04 0.02 0.01 . 0.02
cambic e sandy clay loam to sandy clay; a weakly co- C:N 13.25 . ;3'25 _11'5 ‘ 21.0 . 10:5
(oxic) ) *  herent mass of laterite fragments; apedal-po- - o - '
: rous; weak clayiskins in ground mass and around Exchangeable cations expressed as 9% of total exchangeable baeeg
the concretions; gradual transiticn. V v Fa i o215 1.9 . 2.04 2'34 ) 1.99
CBy,*C,  18-44 5TRY, yellowish red '('51135/8 Y.R.Dry)sandy clay k. 4.91 5.13 3.51 4-09 3.98
(522 + loan to gravelly “sandy clay loam; a weakly co- Ca o £7.62 70.15 17.34 25.14, 14.28
IICI) ) _herent mass of ‘laterite fré.gments in an apedal- . Mg_ . 471 4.37 40.3 . 44.44 48.5
-Oxic : © porous matrix; tongulng into and around a Base sat. % 114.6 £1.€ 63.2 - _76'Q - 68.8
.. mottled 5!r1?/e yellowish red, 1cp‘*/8red, 1. 5n/ '
- pale red and 2. SYB/2 white sandy loam, which: is : . _QELME—
“an- extx-emely ‘hard strongly fissured brezking to C.E.C./lg(;gym. 16.2 15.24 ’ .'13;7 ) 18.0 . 6.0
) » fine blocky laterised gramte, clear transition Jdentified o _ . —_— . ) ) R _' Lo
11C, . 44-60 - SYRA/E yellowish red (5?11 /eY R. Dry) clay; few. . ) winerals. ¥Xaol.med Kaol.v.s ¥&ol.s. ¥aoliM.S. Ydol.v.s.
(IIICZ) medium to large. dlst:mct 2.,.YR/6 red mottles; . v ) o ’ ) _ ' '
soft,_ Hgak fine vblocky to apedal porous, pcca— . 51027; qlay . - " 35.61 » 36.32
sional fine soft iron corcretions/hard iron-clay ’ R2O3‘ﬁz clay A 45.52 " 45.84
rich nodules, rare fine angular guartz gravel. Si02x!1203 clay :, - _ -.782- © 792
Lab. No. .- BT403. . B1404 B1405 - B7406 _  B1407 | 510,% soil o . 51.08 36.28
Depth inches - 0-9 = 9-18 18~44 18-a4 44-60 320372 goil : o 50.52 " 35.16 -
Horizon_ . Ap - By 1322t cl(ncl)' IICE(I]ICZ,) 5102;22(}3 soil ) _ : 1.40_7 ©1.436
» 'Par_ucle size distridution % : i Free F'elzo3 g - 1.70  2.26 - 4.43  3.06°  3.97
Gravel sep., 2mm, 6.4 19.¢& 12.4 1.2 9.5 C
¢.sand z--5um, 9.6 30.0 34.6 364 23.6
M.sand .5--2mm.  1C.7 9.2 1.1 15.6 6.4
F.sand .2-.02mm,  30.0 24.3 23,10 2€.0 17.5
$ilt .02-.002um, 4.6 4.2 5.6 4.5 5.6

Clay  .002mm. - 27.4 34.5 8.6 6.6 50.0
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uhan
Carbon percentage is hlgher/ln other representatlve scils

in the area studied. - The C:N ratios in the B and C hlghpr than
those encountered in most-other soils showing the material to be not
as highly'decomposed. The "‘Ap of profile 119 would be mcllic but for
the high value (SYRi/) ‘and the low carbon % of 53 as against Su
as required for a mclllc epipedan.

' The*free“iron'OXide'percentageS'are:considerably lower
than was expected. They"are“sufficient’tO'designate“the'18;44'hori—
zons in profile 119 oxic but are too low to define any horizon in
profile 112 oxic on the basis of clay:Fe O3 ratio alone. ' Since in

all other respects the B horizons in both profiles appear oxic

21%
it would seem that free Al O3 must be high.

With'an SiO2 2O3 ratios cons1derably below 1 the 322 and

C1 of profile 119 can be seen to be highly weathered, that the 392

is ferralitic or-oxic can not be doubted.

Genegis and classificaticn

‘From such highly weathered sesquioxide rich materials as
those from which Discordia has formed, only an oxissl could form.
The% an oxisol has developed from granitic materials in the arca, is

the result of a geological rather than pedological process.

The materlal from which Discordia is formed was weathered
in the Miocene, 1aterlsed to quite extensive ‘depths and subsequently
exposed to weatherlng forces.” Weathering subsequent to exposure,
has liberated sesquioxides as well as the clay which was bound into
the laterite, to form the soil. Base saturation of the parent material
- probably was low, subsequent leaching has lowered it further moving
especially sodium and magnesium ocut of the upper solum to accumulate
in the C. The sesquioxides liberated by weathering stabilise the
clay forming clay-iron bridges resulting in the porous microaggregate
structure peculiar'to oxisols, and in the absence of stroné clay move-
ment. ' . |

It should perhaps be explained that while the parent
material of Discordia dates back to the Miocene there is no reason to
expect that the soil itself has been in situ longer than other soils
in similar positions, e.g. Paardeberg and Windmeul, i.e. that while
Discordia is called ah "01d soil", this refers to 1fs weathering stagé

and not to the length of time it has e11sted as a s011.

Discordia is an idox if the B is oxic as is thought to be
the case. Since the C is as weathered as the B it is also oxic and

Disbordia is then deep enough to qualify as an orthic haplidox.
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Physical characteristics and-land use -

‘... Oxisols have some of “the most desirable physical characteris— X

ticswof“all“soils;“'They“ére“permeabley“pUrOUS“and"have"a”reasonably
'highmwater”hol&ing"capacity;“”ﬁMoreofer‘most”of*the”water"retained is
availabie“to“plantwgrowthr“i”DiSdordia“doeSMhave"é“C"which“at'times
"fmpedeSWwater”penétration”and:it"ismsometimes-shalloW“and-stény.
Generally it_hashhowéme: -an A2 irrigable value as defined by the Soils

Research Institute.

Discordia is invariably used for grape production either X &

t;eliised-or not.

Assogiated soils and mapping
~Discordia is associated geographically with Katarra and

'Paardebergmand“sometimeS'in'complex“association”withwWindmeul. It
nérmally'occﬁrS“in‘topbgraphicaily'weil defined areasbas caps on the
hillocké'around the'graniteS'or'on the old pediment slopes in the
:granitiC“areas; Its red hues easily distinguish it from surrounding
soils. o

Discordia is often associated with organic rich dark termite X

mounds “or "heuweltjies".

Discordia series definition

Al/Ap - gHues”redder‘than“}OYRjand“chromaS“at'least ane unit darker
’ than the underlying B. Between 10% and 35% (silt + clay) %

B Hues 7.5YR or redder with values between 4 and 6 and chromas
betweeh 4 and 8 inclusive. More than 20% clay. Friable
when moist structure no coarser than fine blocky - defined

as apedal with comibn to many @ visible fines pores. No pro;

minent clay skins.

c laterite or laterised granite with basic values and chromas

of 4 or greater.
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KATARRA SERIES

Katarra series (Slabber,1945) occurs-extensively south of
Paardeberg. Elsewhere'it*is“of’limite&“éccurrence,'usually“being
found in areas transitional between granites and shales. Katarra has

a distinctive morphology represented by profiles 74 and 76.

Site
Katarra is typically found on flat land-surfaces often re-
licts of Pleistocene land-surfaces, as at the minor pediplain south

of Paardeberg. Seldom is it found with a slope steeper than 3% X

.Parent material

Katarra members studied, have always been formed in binary
materials, invariably in coarse sands overlying Malmesbury sedimentary
rocks. The'sand'hés,‘in all cases, been presumed granitic because
Katarra is only found downslope from granites. The depth of sand
varies fromw 1 ft. to over 7 ft. In the pediplain south of Paardeberg
the modal depth is about 3 ft.

The pedipiain mentioned above, occurs at an average height
of 450 f%. If is a flat plain stretching continuously from Paardej
berg to Prosbect Hill, a distance of ‘almost 5 miles, with a drop of
50 ft. from Dagbreek to Prospect Hill, which represents a slope of
0.4%. A remnant found north of Rocklands at about 370 ft. represents
a slope of 0.3% from Dagbreek. |

Associated with this pleane are found silcretes and laterites
as well as terrace gravels eg. at Trig.beacon 181 near Jan Beversfon-
tein at 451 ft. No terrace gravels nor silcretes were found in pro-

files df Katarra.

It appears that the pediplain has formed by the deposition
of sand onto é flat surface. This surface is probably a remnant of
Pleistocene age, it would appear to be river-cut. = From remnants of
the laﬁerites associated with this pediplain the surface seems to have
a slope with a vector southwards as well as»one:weétwards. This is in
corroboration of the writéi's theory of the capture of the headwaters
of the Mosselbank by the Berg river, i;e. during the.Pleistocene a
river rising in Franschéek, flowed south of Paarl mountain, turning
north-west towards Paardeberg to deposit gravels of Table mountain
sandstone found extensively at 500 ft. at Karnemelksvlei and at 450 ft.
- at Agterdam. The vector in slope of the surface westwards, is expli-
cable in terms of earlier marine planation but the vector southwards

not.

It is difficult to éxpiain the mode of deposition of the
sand mantle on the flat surface. At one time it was probably of near

uniform depth with small promontories of sedimentary rocks jutting out
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of'it, for the:sand is thinnest in lower lying areas; becomes thicker
with rise in height, "to disappear with further increase in height. No
obvious sorting of materials has occured, the sand close to Paardeberg
is no coarser than that 3 miles away.  Contrary to what woﬁld be ex-
pected with a process of pedimentation the sand is no thicker close to
the granites that it is 3 miles away. 'The sand is angular and has
thus not been transported far; moreover as pointed out previously
the fact that Katarra, with this type of sand,is only found around the

granites, predisposes the writer to suggest the granites in the imme-

diate proximity as the provenance.

There are two possible modes of deposition of this sandj a
process ofvpedimentation with local redistribution of materials by
wind, this would have resulted in a greater degree of sorting of
materials than is found; or a local rivefine terrace formation similar
to that envisaged for the deposition of the fine sands (Ofazi series)
in young alluvial positions. The action must necessarily have been
'1oca1, as witness the uniformity of materials — the absence of finer
materials and of terrace gravels in the sand itself.

The sand has remained in situ for two reasons. Firstly it
is in a position almost at the divide between the Mosselbank-Diep and
the Berg river catchmeht”areas'SO‘that'river'incision is expected to
be behind the stage reached elsewhere. There must have been a con-
gsiderable time lag in_riVer incision while the Mosselbank and Diep
rivers adjusted themselves to their lowered carrying capacity after
capture of their former headwaters. by the Berg river. Secondly in
rapidly draining, flat lying materials such as these, drainage is
latefal through the sand over the heavier materials, so that erosion
is reduced to the retreat of the sand mantle at the edges, rather
than by incision and removal by stream action. The steepnéss of the
valley at Jan Béversfontein bearé this outg _Swartland has eroded
' away, the stream has cut deeplyvinto the shaies, but the sand mantle
':emains mOre,dr less intact on top of the hill bécaﬁse the sands drain
'as a whole and little accumulation of drainage water into valleys

occurs as in the heavier materials

Morphology
Kataira has a very striking morphology. Typically it is

a brown coarse sand, often appearing slightly reddish on the surface
'ﬁith uniform chromas and values. The sand oﬁerlieé a layer of
laterite concréfions or a massive flat iron-pan. This abruptly over-
lies a prismatic clay prominently mottled red, yellow, and grey; often
with soft iron concretions in it. "The colour of the ped surfaces
changes from a dark red (or‘yellow—brown) to a light grey with depth;

ped interiors are more or less uniform mottled red and yellowish brown.



_ PROFILE

¥o.

LOCATION

SITE :

ELEVATION :

PARENT MATERIAL s

Borizon

. I11¢(¢g)

Depth’
] inches
4p.- - 0-9
Ochric
Ay 9-16
{+4p,)
IIA3 16-30
(_*APB) ' '
IIIBth(g)30-4O
‘argillic
11133'-(8) 40-54
54~69
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74. Katarra series . ’ . ) Lab. No. : R7 465 B7466 B7467 B7468 B7469 B1470

: o ° . . Depth inches -G G-16 16=~30 30-40 - 40-%4 54~69
Lat. 33 41' Long. 18 47 ' on farm Kromrivier Horizon Ap A2 T14. IIIBQ:“ . IIIB3t 111 C
Gently sloping pediplain of granite sand on ’ 3 R

Particle size distribution %

i i -~ —=19%. .
Miocene marine cut surface C l,c_slope Cravel séparate

420 ft. : . s 2me, 11.8 17.6 60.8 3.0 . 3-4 0.7
Qranitic sand on »Mall‘nesbury shale g':zzg zg_sg‘:’r‘m 2§:§ ?g'g . ‘{z.g ) 1?:2 3 ig:é aa ii:g A3
f.sand .2-.02mm. 29.3 29.¢ 35.8 13.0 18.8 23.0
Silt - .02-.007mm. 1.2 1.7 . 2.7 2.4 2.0 2.3
. Clay -~ .002am, 4.8 4.3 6.2 60.5 4C.9 41.2
10!34/3brovn to dark brown sand; loose, apedal, ; ‘ L v‘ .Extractable cations meg. CIOO .
occasional laterlte fragments; ‘gradual transition ] Na ’ 0..02 0.0 0. 03/0.1610.45 C.49 0.81
IOYR/3brovn (1om/21z br.gr. Dr})gravelly ®sand; o Iga ' : . ggg . ggi S 8??5823%2%; g)(c,\; ) g'(l)g
" loose, apedal; frequent laterite fragments, gra-‘ I - ' ; 0.05 ©. 06 0.31(0.14)4.73 3.21 3.12
- dual -to clear tranaition B ‘ o _g;f:ec;at. 7 . 68:35 ) 6$:§g 93:32(%4%%.?; 9?:3:[‘ 92224
IOYR/3brmm (1om/21t.3r.cr.nry) very gravelly CaCOs' 6q- o ‘40"0 T b 0.0 — 0.0 0.0 0.0
: lgaw sand; weakly coherent .mass of laterite slabs PH 111 H20 5.9 o 6.2 6.8 6.4 6.4 6.4
to.fine laterite gravel and abundant fine angular .Obms R60°F  -6078.0 10,000.0 ° 6585.0 912.0 - 1033.0  760.0
to sub-angular quartz gravel. One laterite slab . . : o _ : - ] . -
dug out meaéureﬁ_G‘_zé'x’}ft, is massive non vesicu- - . ) 7 Ct.ar'bon B " 0.25 - g—’f’gél‘m_—a:).t—gg . 0.17 0.07 0.05
lar; abript tranaltion %-Nitrogen 0.02 0.005 - 0.009 C.03 0.0y - 0.006
»5Y8/1 white and 5Y/2 light grey clay. Ped interiors ¢ } v . 2.5 ) 4. . .9.0 -5 1.0 8.3
are IOR/6 red to 2. 5YR4/8 red and 5YR4/8 yellowish ) " 2xtractable ca.tic-ns_ ex-:_ressed as 7 of total exchan eé.ble bases
‘red surrounded flrs_t by 10YR6/8 brownish yellow and léa ) . i; : 329 . ’ %;g * 222 ?.21 11'.;’):3’
then the grey of réd surfaces. The grey does extend Ca . ’ © o 48.42 - 45.65 41.77 25.49 21.65 14.66
into t:he ?eds, it gives the impression of being of . ggae oat. 7; e 62:?)6 :é%.g‘; gg.g‘; gg_‘;; g‘;:g; 32.496
very old orientzted clays. Prominent clay skins on : ) .
ped surfaces from ZlOYRé/3 pale brown to 10YR4/1 dark CiE.C. /100 gn. . : Llay materials '
grey. Very firm, moderate medium priamgtic-tending clay’ 19.79 10.59 12.74 13.28 . 12.07 11.74
to keep prismatic form on breakin’g, also breaking Identified - ) . ]
to moderate medium blocky; gradual tranaition . pinerals ’ . ».Kaol v¥s Kaol.vvs Vaol.vvs
IIOYR/ white eandy clayy many large prominent ver » . 111.m.4.
tical 1034/6 red to 2.5YRY, red and mmz/e brosnish - L ' o . Food..E. o
yellow in ped interiors; prominent IOYR/:l dark grey ' 5102 clay . 42‘_26 . 46.96 45'0? 40.28 42.90 42.56
clay skins along vertical fissures ped surfaces, : R203 clay 35-.92 34.96 31.52 40-80 39.76 39.28
etc; very hard, apedal, temding to weak prismatic; 5102:R203 clay 1.176 _1'343 1.195 - - 987 1.076 - 1.083
gradual transition : .
10YR7/1 light grey sandy olay; many lerge vertical 810, eo'il 96.10 $2.68 96.46 64.17 18.14 16.91
" prominent IOYR/e brownish yellow mottles, dlff‘usely I'7'203 soil 1.92 2.08 3.28 26.06 16.66 15.92
mottled 2.51’1?/8 red; prominent 1""1'3)/ grey and C 5102 203 soil 50.520 46.961 . 29.408 2,468 4?684 4,834
IOYR/l dark grey clay skins down fissures; very
pard, apedal. Free Fe,0y 0.43 6.26 0.54 2.00 0.86 0.46



PROFILE. Fo. :
LOCATION:
SITE:

~ ELEVATICN:
PARENT MATERIAL:

Horizon Depth
inches
~4p 0-10
Ochric
Az 10-21
11 A2 21-38
IIIBth 38-42
argillic

IIIBZZt( )42—55 »

(11133)

IIIB, ) 55-70
(11I0)

Stellenbosch University https://scholar‘.stjn.ac.za

76 Katarra series
Lat. 33040‘ Long.
Cently sloping pediplain of granitic drift

18%7' on farm Dagbreek

on Miocene cut surface
470 ft.
Granitic sand on Halmesbury. shale

1% slope

5YR$£ red-brown (7.SYR§2 1t.Br.Dry) sand; 3

loose, -apedzl; occasionzl laterite fragments;

’ grddual transition.

7. SYR'/4 brown (7. SYR/ ‘\.._r.D*y) sand; loose
apedal; few clay lamellae; occasional laterite
clear traneition. .

7.5YR3Q brown (7.5YR§Q 1t.Br.Dry) gravelly sand;
loose, apedal mass of laterite fragments and

fragments;

nodules; abrupt transition

7. BR/’ dark red gravelly clay, with prominent
4.51R3/ dark red clay skins in upper 2",
to 5YRé/ yellowish red to 7. 5YR/2 p:mlush grey
and Tinally at the transition to qY/& light grey.

going

Pirm, roderete med;um prismatic’ bresking to fine

. blbcky; frequent iron concretions; gradual transi-

tion.
7. SRié dark red clay; prominent thick SY/E light

grey clay skins; firm, moderate fine prismatic

"breakxng to fine tlocky; frequent 1ron concre-

tions,
Strongly mottled 7. 5R/8 dark red, 5\"2/8 yello\-ish
red and ICYR,E yellow brown with prominent .thick

gradual to clear transition .-

YE; light grey clav skins- g1v1ng iampression of a
light Lrey mottled red and yelloa brcwn_horlgon,
firnm, weak medium prismatic breaking tc coarse

tlocky; frequent iren concretions in the dark red

moftles.

-S40
- B0 %

Lab. No.
Depth inches

Horizon

Gravel separate 2 mm
C.sand 2-.5 mm.
M.sand .5-.2 mm,
F.sand .2-.02 mm
Silt .02-.002 mm,
Clay ~ .002 mm

Ka

R 4

Ca

g

C.E.C.

Base sat. %
CaCO3 og - )
PE 111 E,0 0 -
Chms R 60°F

% Carbon
% Nitrogen-
C: N '

Na
X

- Ca

Kg
'EC10%/em. 25°C

37471
0=-1C
Ap

- B1472

. B1473
10-21  21-38
&, T1a,

Particle size distribution %

B1474  BI415
38-42 42-55
II;Bth 111B,,,,
25.7 15.6
19.4 - 10.9
5.6 3.7
8,2(8.8)11.2
‘9.8(5.2; 8.4
55.8(5%8)67.4

65,6 5,0 34, %

0.42 1.61
0.19 0.10
. 1.65 0.64
2,67 5.19 -
€.07  10.69
61,09 - 70.53
. 0.0 _'. 0.0
5.1 4.3
187 444

8.8  12.2  80.2
44.0 42.8 48.9
15.6 17.0 " 16.9
3.4 3506 264
1.6 1.6 1.3

5.3 4.5 7.6
» Exchangesble cations meq./100 gm.

0.06 0.00 0.02

0.09 0.05 0.07

CeT5 0.30 0.43

Cc.07 0.003 0.17

1.24 0.56 1.09
78.22  63.03 - 63.30

0.0 02 . 03

6.3 T 6.3 " 6.6

3242 . 4924 3780
Organic matter
© 0637 . 0.13 0.14
0.03 0f01 0.02
12 3 ~13.C T O

0.58(Q.630.19(017b.13(0,13)?
. 0.05(E06)0.03(003)0.01(¢.03) - .

11.6(10) 6.3 (5; 7) 13. 0(4 3)

§aturation extract solu*le cations meg.[lOO gm. - )

Egtractable cations expressed &g of totel extractable bases

Ra

K

Ca

FKg -

Bese sat.

C.E.C./100 gm. clay

Identified minerals

510, % clay

R,0 % clay

SzO? R20, clay
2 %
5 ‘soil

o)
5i0 2.R203

Free e

soil

soil

2~ 3

4.84
7.25
60.48
5.64

1822

23.39

37.34
40.40

0.921 .

93.46

3.44

27.168

6.92

0.00 1 83
8.92 6.42
53.57 39.44
0.53 .. 15.59
© 63.03 .63.30
" Clay minerals
12.44 14.34
38.58 40,08
40.96 42.88
0.941  0.934
§5.90 93.60
1.96 4.48
48.928  20.8¢2
0.56 1.24

. 5,20 ©15.06
2.35 0.93
20.44 5.98
33.09 48,55
. 61.09} 70.53
Q\13.4§' 15.86
Vaol v.s Kaol.vvs
I11.H%. q.
©37.43 43.94
43.76 39.44
0.855 1.114
51.39 42.40
35.CC 41.08
1.4¢€8 1.032
10.13¢C 6.75

. 65.14

17.83

Kaol.vvs
I11.M.W.

43.36
39.44
1.099
44.66
36.28
1.166

5.76
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The thickness_of"theTlight:grey“coatings‘on“the“ped“surfacesmincreases
withmdepth,»SOfthat“deeper"in tﬁefB,vthe'hofizon‘is dominantly grey.
Theljransition'from“BmﬁoC'is?gradual. Only“rarelyWiS”rock“structure
‘encountered in the C since the underlying rocks'(in the'type area)
are mainly mudstones:uifhout strong rock structure, and since they are

deeply.weathered/eltered.

The,iron'pan'encountered in'Katarra'resembles & sandstone.
It is dense, ma551ve ‘and extremely hard. Nowhere was it found conti-
‘nuous over large areas. It is supposed, by the local 1nhab1tants,to

.occur in strips. ,This could not be verified in the survey.

Rarely, as in proflle 76 clay lamellae are found in the 7Q

sandy horlzons.

-Chemlcal propertles

The: soil is acid throughout the solum. Base saturation is
over 60% but nowhere is the solum fully saturated. Base saturationv
is more or less constant with depth or as 1n the case of proflle T4
increases from the A to the B. This is probably the more. normal .,

case. Profile 76 w1th carbonates in the A, has obviously been llmed

‘heavily.' Exchangeable calc1um percentageszdecrease with depth, pro-
bably due to llmlng of the surfaoe horigons. Magnesium and sodium lﬁ7_>
. crease with depth. The sodium acoumulatlon peak 1s below ‘that of |
magnesium. Elther in the lower B or in the C exchangeable sodlum

percentages exceed 157

Carbon percentage in profile 76 shows a marked accumulafion
peak in the B,,. (0.37% in the Ap, O. 13% in the A, and 0.58% in the

Bth)’ The absolute accumilation in the Bth ofzprofile 74 is not
as marked but nevertheless constltutes a.100%" 1ncrease over the con=
tent of the A The peaks of carbon accumulatlon are accompanled
by peaks in free iron percent and by the lowest S1O2 R203 ratios in
the clay f:actlon. A distinct tendency towards podsolisation (for-
mation of a spodic_B) is present as is euident in most of the soils

in the area tending to form argillic horizons (sols lessives).

Genesis and classification

Chemically Katarra shows tendencies towards the formation
of a spodic B horizoh. The'structure of the B, and the presence of

orlented clays however, causes its designation to be argillic.

Elucidating the genesis of the soil poses some interesting
problemns. Laterite encountered in the soil is always indurated,.
soft plinthite in the sandy materials was not found. The laterite
is at present releasing iron oxides which accumulate in the B (c.f.

red clay skins in profile 76). Ped surfaces show gley colours, the
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inferiors do not. - The ped-interiors havé reddest hues colour be-
cdming yellower and bluer towéids the ped surface (except in the upper
B. of profile 76 to be discussed'later). Reductioh of iron to give
gley colours is thus actiﬁe in. the lower“B‘and'in the C. If the giey
were, like the laterite, a relict of a past pluvial (wet period - pfo—
Bably not more than of application to this pediplain) then ped exte-

riors would be oxidised as in the upper B2 of profile T6.

It appears that soil fqrmation in Katarra is actively taking
place in a paieosol. Prior to the'lowering of the water table in
Katarra areas the water table fluctuated above the clay forming
plinthite in the sand. With lowering of the water table and probably
removal of some of the sand mantle to make it thinner, the.plinthite
hardened, then began weathéring with further recession of the water
table. The writer does not believe that the laterite belongs to a
pluvial period in the Pleistocene but that recession of the water
table took place concurrently with dissection of the landscape. In-
stead of water accumulating over the clay it ndw.drains laterallj
over it. Although no examples were foundvof it, it ig reasonable to
expect that in the Katarra landscape plinthite is still férming'at ’
places. ' ' -
Cqmparisons between profile 76 and 74 show the absence of
red clay skins in profile 74 and that gley colours are present higher
up in the 32 than in profile 76.. The landscape in which profile 76
occurs is in a more advanced stage of dissection than that of pro-
file 74. Profile 74 has not reached the same stage of :ecession
of the water table that 76 has. Fluctuations of the water table in
profile 76 take place within the B causing the active formatibn of
iron concretions. A large proportion of this iron is probably illu-

vial from the weathering of the laterite in the A.

In the discussion concerning water table above; it must be
realised that no permanent water table exists in these soils. The
lower B remains moist throughout the season; in winter a perched water
table occurs above the B. What is meant is that the B in profile 74
is moist throughbut while in.76 only the lower part is moist. Only
in winter is there free water present in the solum. The A is dry

for the major part of the season.

The shale-derived materials have been in situ longer than
most members of Swartland which have been exposed to erosion after
the Pleistocene. In Katarra leaching of the shale-derived clay has
removed all the free salts normally expected in the Malmesbury forma-
tion shales and weathering has destroyed rock structure to a greater

depth than is encountered in Swartland.

Katarra series is an albaqualfic typuétalf; the deep .

members are crypto albaqualfic typustalfs grading into orthic gquarzo-
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psamments with greater depth (See: "Some problems in classification”,
Chapter 4).

Physical characteristics and land use

The B is very slowly permeable and topography flat so thst
'_Katarra isnot to be recommended for intensive irrigation. With exten-
sive drainage systems the deep phase could be used. The shéllow (less
than 48 inches)bmémbers have B, irrigable values, the deeper ones from

2 poor By, to a fair B, (Soils Research Institute).

In_the_area surveyed,.Katarra is used for vine, fruit and
wheat production. ‘Sqme fairly_large areas are still virgin - apart X
from some bottomlands and.Ofazi—Mgputa.complexes Katarra is the only
sdil extensively left virgin. This appears to be due to a geogruphical
tehdency of farming habits. Katérra is a very poor wheat soll so that
in wheat areas it may be left uncultivated whereas in vine areas it X

would be among the first soils to be cultivated.

Associated soilé

Where it occurs extensively, Katarra occupies a well defined
landscape with shzrp topographical changes at the boundaries to other
20ils. The coarse textured A of Katarra is normally deeper in higher

lying areas (within the same landscape unit) than in lower lying areas.

With Katarra there are associated rare termitaria or heuwel-
tjies of uniform texture (approx1matsly sandy clay loam/ with dark

colours caused by admixture of organic materlal.

Of ten, near Paardeberg, a soil is encountered in isolated
pétches within the Katarra individual which has‘the A and B of Katarra,
but with a layer of strong Biéwn granite colluvium between the A and B.
This material resembles that of the pre-ﬁéathered granite surface and

is possibly related to thet surface.

Katarra series definition

Ai/Ap» with less than 10% silt + clay

,A2 with chromas greater than 2 with less than 10% silt + clay _
fine sand % less than 40% and coarse sand % gredter than
4o%ﬁ An abrupt transition to the 32

_32 Prismatic structure moderate to strong fine to medium.

More than 40% clay with gley colours within lQiinches‘of
upper boundary with clay skins in the upper 10 inches with
redder hues or higher chromas znd values than below 10
inches. bH less than 7, base saturation between 60% and

100%. A gradual transition to C.
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‘structure other than that of rock, with gley colours,
promi’nently mottled, pH less than 7 and base saturation
less than 100%_ :
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WINDMEUL SERIES '

Of fairly widespread occurrence in the granite areas, Wind-

" meul occurs in two forms. Profile 134 is representative of the soft
form and profile 149 of the hard form. The latter is more commonly

encountered.

Site

Windmeul is found on moderately sloping'relict Miocene land-

éurfaces at between 600 ft. and 800 ft. elevation.

Parent material

Windmeul has formed in bimary materials. A coarse textured
granitic drift overlies and often tongues into pre-weathered granite.
This pre-weathered material has lost all resemblance to the parent
rock. It is quite highly weathered - kaolin is the only clay mineral -
but felspars are still present in the finer sand fracti6ns. This pre-
weathered material corresponds with the materials found in the C of
Discordia and'wguld on exposure to soil formationy, probably give rise

to Discordia.

Morphology

A dark grey brown coarse sandy loam Ap overlies a yellowish
brown cozrse sandy loamn A2 or A3 with a clear transitiorn to a yellowish

brown grevelly coarse sandy clay loam B This horizon consists of

2t° ‘
round plinthite nodules which have hardened,weakly cemented by clay
and iron/clay bridges. Often this mterial tongues into the horizon

below. Where these tongues occur, a B has been formed in them. The

_ 2t v
torgues vary in depth from about 12 inches to over 6 ft., being deepest

in the hardened form’of Windmeul. j

The horizon below the Bet(thaf which is often hardened in the
pre-weathered granite) is brownish yellow vertically mnottled with
redder coloufs. It is a sandy clay either slightly hard moderate fine
blocky, or kard to very hard weakly cemented "columnar". The columns
do not repfesent true columnar structure, this is but cne of the forms
plinthite appears to take (as oppésed to vesicular or massive or nodu-

lar). The columns are apedal to massive.

This pre-weathered granite horizon could be defined és'a
cambic B horizon yet since it is a relict this does not seem correct.
Rather than cause confusion perhaps it would be better to regard it
as a C horizon. (see Chapter 4). In rnot one instance was hard rock
encountered in Windmeul, nor was any material with granitic. structure

or texture encountered in Windmeul.

There occurs south of Malmesbury near the farm Doornfoniein;

a variant of Windmeul in which the surface horizon is a sandy loam to



PRCFTLE No.l

LOCATICH
SITE

' ELEVATION

PARENT MATERIAL

Horizon

Ap
QOchric

IBoy4
(11A3)

s
(11138
(Cambic)

IVClt»
(17B;5,)
- {Canbic)

Weae
(W323t)
(C;mb_i’c)

-IVC3t

(1v3y)

ve
(vB,)

21t)

Depth
inches

0-15
15-28

28-37

37-44

44-55

55-63

63-T5-

75-85

vcontlnur’us reticulate 7. 5}?'/6 rei and few faint

" blocky; occasioral promiment 1OYR /?
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IVC, +IVC, ¢ -

medxum 2 5"8/_. white ro‘utle< sl]ghtl;{ hard weak
dark greyish
brown clay skinsj graduzl. trapneition ' .

10?‘/8 brownish yellow '=dndy clay; many wedium

“1st1nct 40 provdnent 7. “R/é red lesrge continucue
retncalate weakly vertical, and few nedium feint
2.5‘{/2 white mottles;

fine blocky tc apedal; occesio

nerd to hard, wesk

ral prominent thick.

very derk g£T¢

L .
127~ "/2 y=btrown clay skins

134 Windmeul series Leb. No. B7453 B7454 B7455 BI4S6 B1458 - B1459
Lat. 33%°41' Long. 18%54' on farm Olyvenboom Depth inches o-15 15-28° 26-37 37-44 44-55 55-63 - 63-85
Lower mid slope granite pediment 29 slope Horizon Ap “‘2 IIBZ]" III]_B'3 »IVCI?, I‘\IC‘,Et 3¢
650 ft. Particle size dietribution %

Gram.te colluvium (prob‘.'bly p*ewedthered\ Gravel separatie - : : .
2 mn 20.6 26.0.  74.6 34.5 6.4 © 6.6 . T.2
C.sand 2-.5mm,. 63.0 66.0 48.7 38.2 22.8  20.4 22.2. .
' . M.s 9.5 "G.8 - 1_8..9 6.1 3.7 4.0 5.1
4 ; 6 F.sand .2-.C2mm, 17.2 14.5 15.2 3.6 ST 11.6 10.7
10YRY, dark grey brown (10TR7, 1t.Br.Gr.Dry) Silt .02-.0C2me. 2.5 1.8 5.0 11.9 20.0  24.6  19.7
gravelly loamj ccarse sand; soft, apedal; rare Clay - .002mm g.5 718 21.6 42.1 46.1 41.0 43.0
late‘z;zt(.e. nOQules; gradual trgns; tion . Extrdactable cations meg. {100 !
1072'/4 yellowish brown (IOYR'/Bp.Sr.DrJ)gra’velly- © ¥a C. 04 0.06 0. 07 0. 08 0.06 0.10 0.08 .
; . ) i b . 4 0.08 0.08 0.5 c.1z . 0.11 0.14 0.12°
coarge z_:and, soft to sl:gh-.l_, hard, apedal; rare ) Ca 0'87 0. 65 0.6 0.67 0.48 0.13 0.01 .
laterite nodules3 clesr transition . : , Mg - 0.40 0.22 C.61 1.42 1.94 z.18 1.84

. LT 7 - : C.E.C. 1.51 - 0.88 2,01 2.51 2.94 2.63 2.73
m‘m/4 yellowish brown (1om/3v.p,pr.iry)very Base rat. $2.05 114.77 76.61 91.23 - 88.09 96.95 ~ 75.09
gravelly coarse sandy clay loam; slightily coherent - - o .
mass of sub-angular laterite nodules, snd fine £aC0y-eq 0.0 0.0 ¢.0 0.0 .0 0.0 0.0

. on s .
quartz peuul "abrupt ‘traneition pH 171 323 6.1 6.3 Ve o 6.2 £.2 ,6'0 53
3
10YB/5 yellowish brown gravelly sandy clay, many Obms R 60 F 4359 5065 2135 2532 2026 1722 2026
large vertical distinct to faint /.5Y?/8 strong .
brown, and many large déistinct. 10?/8 red mottlee; - : .w : : ) ’
hard, weak blocky; gradual transition ‘ 7 Carbon 0.42 0.16  0.28° 0.14 0.14 - 0.09 0. 09
-4 r 2 . . : . . C.
IOYR/8 yellcwish brown sandy clay; f'ew fine qls- [ ?‘Iitrogen 0'_04 0.0z 0.03 0.2 0.03 . 0.02 e _02 .
tinct IOR/G red mottles in ,laves being luge ver- C,: R 10.5 E _9'} 1 4.7 4-3 4'5,
bt a+ L Y

tical, many large faint 7.5YR /6 strong browe ver— ' Extractable caiicns e.znressed as 7. of total extractable bases

pel N _2.64 - 5.94 3,48 3.18 2.04 3.80 2.93 .
tzcal mot tles, hard, ncderate fire bmclq, occa . K 5.29 7.92 .45 4.78 3.74 5.32 4.39°

) s1qna1 cratavina of lOYR/ yellowish brown sandy : Ca £7.6) 64.35 33.33 . 26.69 16.32. 4.9 0.36

. X oeu 5/ Yg 26.49 . 21.78 30.34 56.57 65.98 . £2.88 67.39 .
éldy loam; Treguent ucmerately. developed 10YRY - Base sat. 7 52.05 114.77 76.81 91.23 . 8.09  96.95 75.09 -
clay ekins, gradual transiticn . . o o

o : Clay minerals .
10YR/5 browr:sh )ellov sand.,/ clay; many fsint large _C.E.C./lOO . L - . .-
vertical 7. SYR/B strcng ‘brown and few ulstinct clay 17.76 11.28 9.51 5.6 6.38 | 6.41 ° 6.34
- . . - DA . Y

- medium 10P/8 red mot tles; hard nederate to weak | Jientified . o .

- i 1 " Kacl. Faol. ' Yaol. Xeol.

‘f:me blocky, frequent 2. '~Y/ ligbt brownish grey minerals CVeNeE | Vo¥.8  V.v.8 | v.v.s

clay, skinsj gradual transiticn . T

5. 5 - - )
10YR 5 yellowieh trown sam‘.y clays; many mediun Free F°203 0.55 0.56 1.42 2,68 3.11 3.50 1.80
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eb. No. B7411 B7412 B7413 B7414 B7415 -

PRCFILE No.: 149 Windmeul series L
LOCATION : Lat. 30°32¢ Long. 18%9"' on farm " Depth inches - C-9 9-18 18-28 28-38 38-72
v Jakkalsfontein : Horizon Ap IIA3 ‘ IIBth ) IIB22t ‘IIBZ3t
SITE Nid slope to upper slope granite pediment ' ’ : : . I11C I1IC . S Ive .
37 slope. _ . : Pariicle sige distribution &
ELEVATION : 900 ft. : : . Cravel separate. C - T
. PARENT MATE ite and later: imite drd : 2 am, 11.6 . . 2427 17.6 - . 5.6
E MATERTAL Granite and la erl_seé gruanite d?lft v : C.sand  2-.5zm, 52.9 45.5° 43.0 . . 26.5 17.8
(probably preweathered) ) o Ke.sand .5-.2mm. 11.1 12.2 12.8 - 21C.5 - 7 4.5 7
_ - . o . " f.sand .2-.C2pm, 26.2 25,7 25,2 24.2 9.2
Horizon  Depth R S§ilt  .02-.002mm. 4.3 5.1 . 8.0 5.3 . ‘1.4
inches , : Clay - .CO2cm. 8.7 10.2 11,6 35.1 0 63.1
4 6 . , : L
1 . . 5 ~revyv . v .
bp 0-9 2"Y/2 dark grey brown (IOYR/Z 1t. BT'G? DI'T") o : Eytracta’b;e cations meq./lOOgm -
Ochric _ coarse sard; soft, apedalj gradual transition. . - YNa 0,05 C.04 0.08 0.12 0.18
' S5 o - . 7 A e L K- 0.05 0.09 .0.31 - 0.23 0.18
IIA3, 9-18 IOYR/4 yellowish brown _(1OYR./21t.\7rf&r}, loamy Ca . .  0.83 » 0.39 ' 6.95 . 0.70 0.42
: . coarse sand; soft, apedal; rare laterite frug- Hg v 0.03" 0.00 - - 1.26 -2.27 . 2.83
_ L ' ' : C.E.C. . 1.48 1.62 4.58 5.09 . . 5.48
o o : ments, clear transition ¢ Base sat. % . 33.78 32.10 56.76 . 65.22 65.87
IIIC +.  18-28 7.5?3'/6 strong brown (7.5YR/6B.Y.Dry) gravelly : :
118 - et o [ e . _CaCO, eq. - C.0 0,0 . 0.0 0.¢ c.0
. 21t ) v coarse sandy loam: strong cla;/lron clay bridges H 141 .0 5.1 5.0 5.6 5.5 5.6
(Cambic) bind the laterite fragments together. The B. Ohms R 65 F 1607.5 6493.5 4329 - 2997.0 2353.2
V_ex:l.sts as tongues of A3—11ke mg.t.erlal é.pproxl- . . .  or anic matter o ) .
pately sandy clay loam in textiure. laterite - % Carbon " 0.33 0.21 C.25 0.27 - 0.30
B . _ 3 3 : ’
fragments are rounded 2. 5YR/6 red and 7. SYPS/ Nitrogen ' .03, 0.01 0.03 0.04 0.01

C: XN : 11.0 21.0 8.34 €.75 30
‘8trong brown, gradual trans:Ltlon : ‘ ) :

- IIIC + - 28-38 T 5YH5/6 strong brown (7. )YR/éR Y.Dry) gra\/elly

113 Ha
22t sandy clay loem te sandy -clay, very hard, weak K 5
. Ce s . 35.8 24.07 20.74 13.75 . 1.66
. -~ , & ; )

(Cambic) blocky; tongues of B material between the ver— : g ‘ 2.02 0.0 27.51 44.59 51.64
tically laterised 2.5YR/6 red drift and laterite _Base sat. ¥ - 24,59 32.10 . 56.76 65.22 - 65.87
nodules; moderately developed ‘clny skins; gra- Clay min.ez-als.- o o ‘
dual’ tonguing transition to abrupt where : £.5.C. /100 gm . : L . S

" laterised crust occurs. clay 17.01 15.86. 39.48 14.5 8.68 .
Identified ) — T )

Ive + 38-72 5YR/6 strong brown clay; burd, mcderzie fine minersls ¥20l.M.S. Kaol.v.v.s Kaol.v.v.s

113 . : L o )

TTTR3t blocky; noderately developed ;1._{ skings f:.he B Free Fe203 0.53 3,73 3.96 3.10

(Cambic) exists as tongues in the lOYR/8 yellow brown .
weakly cemented laterised granite érift with 3" 510,¢ R203 clay } 10.935 0.851 0.890
to 1" thick 2.5YR[76 red Tilms surrounding it, ) Si021-|2 3 soil 17.38 2.034 1.929 1.734

in places on indurated crust a few mm to %" thick

7.52?2/2 very dusky red forms laminae around this

material



Stellenbosch University https://scholar.sun.ac.za
- 41 -
a sandy clay loam and which has hues of T7.5YR or greater in the sur-
face. It appears to fall between Windmeul and Discordia, but has
too high a felspar content in the finer sand fractions to be oxic.
For this reason it is nemed here as a heavy variant of Windmeul rather

than a felspathic variant of Discordia.

Chemical characteristics

Profile 13A is sited in an old vineyard, profile 146 in a
wheatland. The high base saturation of the A2 in profile 134 is
ascribed to liming since the exchangeable calcium and magnesium figures

are much higher in the A horigzon, than should be expected.

On the whole profile 149 has much lower base saturation
figures than 13A. Possibly the material is older in profile 149 -

it's elevation is much highef.

Windmeul series soils are acid throughout the solum, base
saturation is less than 100%, is more or less constant below the A or
increases slightly with depth. Calcium or calcium + hydrogen are
"the dominant ‘cations in the A horizons. Magnesium, increasing with
depth is more or less equivalent with calcium in the 32lt.-Below the

BQlt magnesium is the dominant cation.

Carbon percentage of the A is about normal for soils in the
area, the great depths to which it has moved is abnormal especially
in profile 149 where there is only a 10% difference in Carbon % be-

tween the Ap and the IIB23t+IVC at 38 to 72 inches.

A certain amount of movement of free iron appears to be
indicated by the analysis.

The C.E.C./100 gm. clay for the 18-28 inch horizons in pro-
file 149 of 39.48 med. is high for kaolin, the clay % for these hori-
zons by analysis is considerably lower than that estimated in the

field.

Genesis and classification

Assessing the genesis of Windmeul is complicated not only
by the presence of a number of lithological discontinuities in the
parent material, but also By the'fact_that the material in the 5 posi-
tion is pari of an old land surface. : This matérial is strongly and
déeply weathered. The condi#icns uﬁaér which it was weéthered no
. longer pertain. It is thusﬂncf truly part of the solum as it has no
genetic significance to present soil forming processes. Although the
material is morphologically a cambic horizon it is genetically a‘C

horigon relict of an ancient erosion cycle.

«

Since soil formation began to form Windmeul, very little of

genetic significance has occurred. Clay has moved downwards to form
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a weak, often discontinuous B Leaching of magnesium appears to have

taken place but the presence ig such contrasting materials makes sbsolute
elucidation difficult. Alternate wet and dry conditions have, at some
time, caused the formation of slightly hard plinthite nodules above the
major discontinuity. These conditions appear to no longer pertain (no
nodules which had not irréversably ﬁardenedeere encountered). At the
present tipe strong oxidising.conditions occur in the solum. Iron is
locally dissolved within the "camrbic B" and redeposited to hardern on

the surface of o0ld cracks or crotavinas thereby producing the "columner"

structures often found in the slightly cemented form of Windmeul.

As can be seen from the wminerological analysis of profile 145
below; the pre-weathered material is not quite weathered enough to be
called oxic, except perhaps for the 5C inch to 72 inch horizon. The
only clay minerals present however are kzolin. Grarnitic materials
weathered under nore recent cycles contain illite and vermiculite as
well as kaolinite (v.d.Merwe & ¥Weber) in the area studied. Upon
mechanical bresk up accompanied by a slight chemwical weathering; the
bpre-weathered materials are krown tc give riscto ferralitic soile. The
writer feels thus that the limit set onvfeISQar vercentages ir oxic B
materials is too low at l%.. 5% would perhaps be a better upper limit.
(See Chapter 5.)

Table Minerologicel analysis of profile 149 (Single count
analysis)
Liéht pineral analysis of the vorious wsand frootions
Mesh ‘< B
size 3 ‘ be " 10
Depth ‘ ‘
inches au Fel Sau u Tel Sau ou el . Sau
0-9 ' §9.5  10.5
9-18 6.7 3.3 O 92.5 T.5
18-28 92.6 ‘6.5 009
28-38 . 87.0 6.5 6.5 87.1 1.7 11.2
38-50 - 98.0 2.0 O 98.7 1.3 0 95.5 3.0 1.5
50-72 100 6 0 100 0 0 8.9 1.1 0
Mesh » Heavy mineral
size 140 v 270 aralyeis of

the 140-270

mesh fraction
non magnetic/
magnetic ratio

Depth
inches u Fel - Sau Qu Fel Sau

0-9 92,9 Tel 0 91.7 8.3 0 0.59
9-18 88.2 10.7 1.1 91.8 T.3 .9 0.72
18-28 92.1 5.8 2.1 86.4 12.1 1.4 0.65
28-38 8.3 1.1 10.6 76.5 T.1 16.4 0.51
38-50 - 76.1 10.9 13.0 90.3 4.0 5.7 0.63
50-72 98.5 1.5 0 98.3 1.1 0.6 0.36
Qu. = Quarte 35 mesh = 0.5 mm 140 mesh = C.105 mn
Fel.= Felspar 60 mesh = 0.25 mm 270 mesh = C.083 mn
Saun.= Sausszerite 70 mesh = 0.210 mm
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Windmeul is probably a thapto oxic ustochrgpt.

Physical characteristics and land use

Windmeul is moderately well drained it has a B1 irrigable

value (Soils Research Institute designation)

It is mainly used for wine grape production. North of

Paarl mounfain table grapes are produced on Windmeul

Associated soils

_ Windmeul often occurs as a consociation of deep and shallow
phases. The shallow phase is easly recognised by the presence of

plinthite nodules in the Ap.

Rarely, Windmeul occurs as a complex together with Katarra;
eg. North of Windmeul-Paardeberg Cellars. More often Windmeul occurs
in the high lying areas with Katarra occurring at the transition to

the Malmesbury sediments (Swartland series).

Windmeul series definition

Al/Ap with more than 50% coarse and medium sand

A2/A3' more than 50% coarse and medium sand chromas of 4 or more

and values of 5 or more overlying

Cambic B_ préweathered granite which has chromas of 4 or more and
 values of 5 or more which has no structure otﬁer than fine
blocky. With no Visible rock structure and no more than
1% felspars discernable to the naked eye.
- This material may be slightly cemented in which case the
stirface of the fissures present have redder colours than
the matrix or if not cemented it is mottled with red

colours.
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FERNWOOD SERIES - CONCRETIONARY VARIANT

-This soil is of limited occurrence. It is mainly found
around Paardeberg. Profile 55 is representative. This soil has been

defined in the Natal Sugar Belt by Beater.

Site

.vIt is 1imitéd to sites in which laterally moving drainage
water accumulates - chiefly bottomland sites. At times the deep sands
south of Paardeberg mapped as a deep Katarra phase fall within the

definition of Fernwood series

Parent Material

Granite sandy drift materials form the parent material of

Fernwood.

Morphology

Typically Fernwood is a deep coarsé sand, greyish brown to
bale brown in colour. Rare members are found with clay lamellae,
these are not diagnostic'in this series which has an A-C profile.

. Typically ﬁhere.lamellae occur they occur deeper than 25" and the
fotal thickness of. lamellae is-only a few millimetres. Profile 55 is
abnormal in that concretion development is taking place in the C. More
often concretions are hardened relicts. Thése iron concretions occur
above the major discdntinuity, this discontinuity occurs below 50

inches and is normally underlain by a gleyed coarse sandy clay.

Common to - all members of this series are'coarse textures
and low chromas with high values to a depth of 50 inches, no B

horizon, and no soft iron concretions shallower than 36 inches.

Chemical properties

pH(is less than 6.5 throughout the profile and resistance
- greater than 3,000. Base saturation is greater than 80% to a depth
of 53 inches. The lower base saturation in the 53 inches to 69

inches sample is due to the lateral leaching of the C, by groundwater

_moving over the gleyed sandy clay C5gt° i
In the coarse drift material (above 69'incheS) calcium is
the dominant cation. Magnesium is absent on the éxchange complexsln
the Ap AC and Cl and sodium absent in the AC and Cl' Since the
granites contain sodic felspars and biotite these low sodium and mag-
nesium contents point to a strong 1ea¢hing of the materiél, the high
base saturation and exchangeable calcium figures are mainly due to
fertilization. Leaching of potassium from Ap to the C is shown By-

thefanaljsis



PROFILE No.:
LOCATION :

SITE :
ELEVATIOR :
PARENT MATERTAL

Borizon  Depth
inches
Ap 0-8
Ochric
AC . - 8-25
c, 44-53
Cyoa 53-59
%z 5569
IIC3gt 69-79
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55 Fernwood series — conoretionary veriasi’

Lat. 33?40' Long. 18049' on farm Varschfohtéin
Lower slope gently sloping pediplaih
500 ft.

Granite pedimeﬁt

IOYB%é dark greyish brown (IOYRégp.Br.Dry)'coarse
sand; loose, apedal; gradual transition.

IOYR%/ yellowish brown (IOYRzglt.Gr.Dry) coarse
sand; loose, apedal; gradual transition.

IOYBzg very pale brown, IOYR/S vp.Br.Dry) coarse
sand; loose, apedal; occasional iron concretions
gradual transiticn. ‘

IOYRzg very pale brown (1OYR/ vp.Br. Dry) coarse
sand; occa51ona1 large dlstlnct 5YR/% yellowieh
red mottles which are a soft sandy clay loam;
occasional iron concretions; loose, apedal;

clear transition ' ' _ v
'1OYR@S very pale brown gra&ellyvcoarse_sand;
abundant larée iron nodules forming in places an
alm0st continuous 1ndurated laterite sheet, in
other places belng a loose mass.

Below ‘the concretions the horizon has common pro-
minent SYRig ygllowish red largg diffuse mottles;
clear transition.

2.5Y3§ light grey coarse sand; locse, apedal;
zbrupt transition

2. SY? light grey coarse sandy clay' common large
prom1nent SYR,0 }ellow1sh red, 7. SYR/g reddish

yellow and 10R / dusky red mottles; with prominent

IOR4 5/ dark redd;sh grey clay skins; firm to very

firm, " apedal.

B7378

B7382
69-79

10.05
2.51
18.71
52,23
£€3.51

' 9.2

Kaol.v.s
I11. tr.

Lab. No. B7377 BT375  BT380 . B7381
Depth inches 0-8 8-25 = 25-44 44-53 53-69
Horizon Ap AC . C1 -02 CB+C4g
Particle sige distribution mu.§
-Gravel separate 2mm. 0.0 0.0 . 00 7.8 2.2
C. sand 2-.5 mm. 65.8 48.0 50.5 45.2 51.9
M. sand .5-.2mm. 12.9 17.9 16.5 15.9 18.2
F. sand .2-.C2mm. 18.7 31.2 30.8 28.3 26.3
S5ilt .02-.002mm 2.2 2.5 2.0 6.6 3.5
Clay . 002mm, 2.7 2:3 2.2 4.2 2.2
Extractable cations meq./10C gm.

Na 0.03 0.00 0.V C.35 0.C5
X 0.02 0.02 0.03 0.05 0.07
Ca 0.48 0.40 - 0.21 1.26 0.36
lig 0.00 ¥ 0.00 0.0 0.27 0.19
C.E.C. 0.63 0.45 0.29 2.34 1.13
‘Base sat. § 84.12 93.1 82.75 82.47 59.29
CaC0y eq. 0.0 0.0 0.0 0.0 0.0
pH 1:1 H,O 6.0 6.2 6.1 5.9 6.1
Obms~ R 60°F 3689 6324 10000 4215 4531

Organic matter
% Carbon - 0.13 0.05 - 0.24 0.10
¥ Nitrogen 0.01 0.01 - 0.01 0.02
C: XN 13 s - 24.0 5.0
Extractable cations expressed as i of total exchangeable bases
‘Na : 4.16 c.0 0.0 14.95. 4.42
K 3.17 4.44 10.34 2.13 6.1¢
Ca 76.19 88,8 72.41 53.84 31.85
Mg 0.C .0 0.0 11.53 . 16.81
- Base sat. ¢ 84.12 93.3 82.75 82.47 - 59.29
Clay minerals

C.E.C./100 gm. Clay 23.3 19.6 13.2 55.7 51.3
Tdentified minerals

Free Fe 0, ¢ -0.36 0.16 0. 06
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.The high sodium and magnesium in the 02 is attributed to the
upward movement of salts of these ions via fluctuating groundwaters,

from the IICSgt as well as from external sources.

The orgenic matter analysis of profile 55 shows tendencies
towards the formation of a spodic horizon in the 02 horizon,_ even the
wide C/N ratio and accumulation of iron together with orgenic matter
" point to this tendency, however the high C.E.C./ICO gm clay in 02 and
(03+C4g) disprove this. While the @3+C4g) has a C/N ratio of 5.0 as
ig normal where illuvial orgasnic matter is highly decomposed; in the
02 it is 24. It scems more acceptable therefore that the high
carbon % ia the 02 is due to the presence of decaying plant roots
(probably of the grapevines) and not to a podsolisation process. The
iron rich moittles in the Cz have in either case been formed by the
fluctuating water table bearing reduced iron and not by eluviation of
an A2. .
D,T.A., analysis of the iron—clay rich nodules of the 02 show
endothernic peaks typical of a verwmiculite type of clay, the presence
of this mineral even if only in small proportions would explain the

high cation exchange capacity of the clay

Genesis and classification

Fernwood, in the area surveyed has developed in materials
sorted and leached by a combined colluvial and alluvial process. When

deposited, the materials were already highly leached of most cations.

Subsequent to deposition leaching &s reflected by the
potassium figures and the low sodium and magnesium figures continued.
Mechanical clay movement has taken place as evidence the presence of
lanrellae in some pedons. ' The inherent low clay content of the
material limits the significance of any clay movement however. Above
the C the only pedological process which has taken place to a signifi-
canf.extent is the accumulation of corganic matter in the A and a weak

illuviation of organic matter into the C.

The presence of a groundwater table moving over a dense
raterial has resulted in the bleaching of the zone immediately above
the material. Tﬁe fiuctuations of this water table has resulted in
the deposition and subsequent o§idation of iron compounds in the C.

These are in the process of being hardened during dry periods.

" The water table has also enriched the horizon of iron accumu-

- lation with sodium and magnesium.

Profile 55 in which no léhellae were seen is probably an
orthic quarzopsamnent. Those soiflindividuals (which are rare) with
lamellae present, are probably alfic quarzopsamments. Cenerally the
coarse cands with lamellae have however chromas t00 high foriﬁernwood

series. Mineral analysis are necessary to place the Psammerits into
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great groups. The preéencefof 2:1 mimerals in the 02 of profile 55
might mean thére are more than 5% weatherable minerals in which case

it is an aquic orthopsamment.

Fernwopd-seriesvof which profile 55 is a member was first
described in the Natal -Sugar Belt by Beater ( ). It has subse-
quently been defined by Loxton and Macvicar (1965).

”Phyéical characteristics and land use
| ' The soil ié'freely drained -to depths greater than 50 inches.
,Somewheré in the vicimity of 50 inches a water table which rises in ¥
bwinter receding in summer to below the major discontinuity, occurs.
The coarse fexture_and low water holding capaéity of the soil make
‘ it a Bl irrigation soil according to standards used by the Soils
Research Institute. Where it has a marked water table- it may approach

a B, value.

2
This soil, drained, is used in the area only for grape pro-

. : el
duction. It feeds moderate fertilisatiorn amd liming (as shown by the

lowuexchangeabIeLmagnesium figures dolomitic lime would be best).

Associated soils and mapping

Fernwood occurs associated with Katarra series im ill defined
bottomland positions as well as in better defined_botfomiand positions
in association with alluvium in areas of the Paardebergfﬁfndmeul series

soils.

Fernwood series definition
| An_Al
the Al_and C.. Values are 5 or more and chromas 3 or less in the C

and there is less than 40% fine sand with a ratio of coarse + medium

-C profile in which silt and clay is less than 10% in

to fine sand greater than 1.

The .concretionary variant of which profile 55 ié a member
is defined as above with the proviso that the textures remain as coarse
for at least 50 inches and that soft iron rich mottles are not found
in the C horizon immediately underlying the Al' Laterite is present
only in a discontinuous form, not as massive pans and is not present
to an extent more significant than an occasional concretion in the

upper 36 inches.
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OF.iZI SERIES LIGHT TEXTURED PHASE

Four areas of this soil occur, south of Paardeberg, wesh
of Paardeberg, east of Paarl mountain and at Sodendal. These aress
occur as isolated deposits. Profiles 84 and 181 are representative
of this series first described in Zululand by Hensley et al and de-

fined by Loxton and Macvicar{1965).

Site
In the area surveyed Ofazi may occupy any site except wet
positions. It has been found in troad bottomlands as well as well

drained upland positions and on river terraces.

Parent material

The individual south of Faardeberg in which profile 84 is
sited, nust from reasons of site and surroundihg rocks be of aedian
'origin; The member east of Paardeberg occurs on a flat surface with
marked "ripple" marks the crests of which are abcocut 25 yards apart
‘and about 4 feet nigh on «n average. This member extends disconti-

" nuously upslope. It would appear the material has been wind deposited,
or if not at least to have been mcved by wird to form the undulating
microrelief. The member east of Paarl mountain occurs on a bevelled
river terrace in Noorder Paarl, as old alluvium (i 15 ft. terrace), '
and in association with terrace gravels on the 60 ft. terrace at
Huguenot. The member at Sodendal would appear from site to be

alluvium were it not for the absence of stratifications.

The origin of the sand poses a problem. By deductive pro-~
cesses it is postulated that it was first deposited on the 60 ft.
terrace most probably by‘river.action, although it is not impossitle
that the river deposited the gravels and wind the sand. There is no-
evidence to disprove the sand mixed with the terrace gravels to be
of the same origin as them. Since the gravels are of Table Mountain
sandstone it is presumed the sand is largely of the same origin. Sub-
sequent erosion of this terrace surface as well as the river bringing
in more from the provenance resulted in accumulation of the sand as
alluvium. Wind scouring of the terrace surface at some time trans-
ported this material to fedeposit it elsswhere, both in the bottomlands
where Rocklands is today found, and where Ofazi is found. It is
possible that the Cfagzi in alluvial positiors along the Berg river is
wind depos;ted - as evidence lack cf,stratificatiOn and the uniformity
of the material.

The parent materizl of (fazi is locally wind transporﬁed
sand of alluvial origin. More work would need to be done before this

could be proved absolutely.
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Morgholog& v
v A deep fine sand slightly‘darker in the surface horizon, and
yellow below the surface. This sand is more or less uniform to ‘ v
usually over 6 ft. and is markedly absent of particles greater than 2 mm

in diameter. Below 6 ft; a variety of materials can be expected

usually Wlth laterite forming above a water table. Profile 84 would
appear to1overly materials which are similar to those out of which
Paardeberg series was formed while profile 181 overlies terrace

‘boulders in which laterite is forming.

Chemical properties

vProfiie 181 is cultivéted under a heavy grape production and
fertilisation programme. This is féflected in its high pH and base
saturation figures. Profile 84 at the roadside while slightly dis-
turbed is not fertilised, fhe soil is acid and the base saturation of
the A and| AC are below'SO%. Bése saturation increases with depth

from the A, to the C as do the exchangeable sodium and potassium

percentagei.
| The cation exchange capacities of the clay decrease with
depth more or less in relation to the decrease in organic matter (the
AC of profile 181 is 1ncon51stent here the higher crganic matter
content is probably due to decaylng vine cuttings or roots ploughed

in.)

Genesis and classification

In coarse méterials little horizon development can take place
other_than accumulation of organic matter and in colder climes perhaps
the development of a spodic horizon. No clay lamellae have been seen
in the liight textured phase in fhe area studied. All that has

happened of genetic significance is a slight leaching of cationé andv

the accumulation of organic matter to form an‘A1 horizon.

The classification of Ofazi is hindered by lack of moisture
tension curves on a seasonal basis. If it is accepted that 0fazi light
textured phase is a dry soil it is probably an oxic psammustent unless
it has less than 95%’quartz in the sand fraction in which case it is

an orthic| psammustent.

Physical characteristics and land use

The soils are rapidly permeable. Because of the low water
retention| capacity of the light textured phase however it has an
soil (according

1 . F

to standards used by the Soils Research Institute). Where it occurs

' irrigable| value of only By, it is however a good B

on well drained sites it may be irrigated intensively.

Ofazi is normally used for intensive grape production. At




PROFILE

No.:

LOCATION

SITE :

ELZVATION

Horizon Depth
inches
&p 0=20
Ochric
AC -20=40
01 . 40-67
11€, 671-88
IIIC3 8€-100
1764 100 +
Lad. Fo.
Depth inches

PARENT MATERIAL ¢

Horizon
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181 Ofazi series

Lat. 33%2' Long. 18°57' on faru St.Peter's Rocke Ta
Gently sloping second terrace Berg River 1-2%. slope X

320 I't. ' Ce
Aeolian sand on terrace meterial ¥g
ot e T C.BE.C.

10?8?& light yellowish-broun fine sandj, loose
apedals abrupt wavy transition .

10YRY, yellowisb-brown fine sandj loose, apedalj

€redual transiticn

10!1!@ to_z.5!36 yollowish fine sandj coarse,

apedel; gradual transition.

10!3%@ to 2.51%6 yellov sand; loose, apedalj

gredusl

2.5!%2 pale yellow sand to gravelly sand;:nany
large faint 1c!n§g brownish yellow and few large
faint 2.51%& white mottles; losese, apedal;

transition

clear transition.

' AlO!R%é yellow (2.5!%& p-Y.rubbed) gravelly coarse

Bage sat. %

CaCO3 eq.
5B 111 B0
Ohms R 60°F

~n

¢ Carbon-
Hitrogen
t §

o A

Ca
¥e
' Bage sat. %

sandj adundant laterite fragments, guartz gravel
and rounded Tadle Kountain sandstoné terrace

stoves;

B146D

0-20
Ap

Gravel separate 2am. 0.5
C.sand 2-.5oo.

N.sand .

F.sand .

S o 2mm.
2~-.02mm,

Silt .02-.002mm.

Clay

. Ob2mm.

17.7
36.3
42.9
0.2
4.0

loose, apedal.

31462
20-40
AC

31462
40-67

G

51463
67-88

1162

Particle size disiribution §

0.0
19.9
30.}
45.9
0:2
4.9

0.0
11.4
20.8
66.1

0.4

5.8

4.9
37.3
18.7
37.4
- 1.2
4.9

6.E.C./100 gm. Clay

B1464
88-100
11IC

4.2
37.6
8.0
34.1

1.4

7.1

Extractable cationg req./10C gm, .

0.03 .

0. 08
1.09
.16
1.4
'119.29

.0.0
7.0
o3

0.15
.02
7.5

2.20
5.68
80.14
11.76

119.29 -

28.5

. 0.02
0.09
0.83

JL.2r

1.15
83.47

0.¢
1.2
2735

Organic matter

0.23°
0.02
11.5

1.73
7.82

" 72.17

 1E.26

€3.47

23.46

0.06 .02
cdz o.08 0.13
0.53 0.2€ ¢.21
(l‘,g{~“ Ol11 , . 0.19
0.68 oﬁ/
€1.81 1€0.0 78.87
0.0 0.0 c.0 "
7.0 7.0 6.6
2330 5056 3546
0.11 © 0,05 9.04'
0.02 0.01 0.01
5.5 5.0. 4.0

6.81
13.63

60.22

10.31
1.1

15.17

425
17.02
55.31
23.40

" 100.60

9459

0.03.

Extractadble cations expressed Ssﬁ&of total exchangezble buses

4.22

- 18.3

2%.57
26.76
7€.67

10.0°

—
-]

{

g



PROFILE No. s
LOCATION :
SITE :.
ELEVATION :

PARENT MATERIAL -

Horigzon Depth
: inches -
yo o
Ochric
Ac 9-18
cl 184'32
¢, 325
ey - 51-82
I1IC ACH 82-88
1116, 88-100

_Aooli’an sand"?on‘ granite . -
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‘ 84 Ofazi series

Lat. 33%39' Long. 18 46' on farm Craafwater
Gently sloping gramte pedimex!t 1% slope
600 ft.

1on'z"73 Brown to dark brown _(10YR%B_1‘.Dry) sands
loose, apedal; gradual transition.

101125/4 Tellowish-brown (mm% Br.Y.Dry) fine
sand; loose, apedal, gradual trans:ution.

10YR* % Yellowish-brown (10YE, Y.Dry) fine
sandj soft to loose, apedal; gradual transition.

|10TRY/; Yellow (10YR8/6LD1-y) fine sand; soft,

apedal, gradual transition

10YR8/8 Yellow sand; loose, apedal; clear
transition.

10YB/6 Yellow gra.velly coarse sand; loose, apedal;
abundant hard laterite nodules, abrupt tonguing
transition

IOYB/B Brownisb-yellow sandy clay loam; many dis— _
tinct coarse 2. 5YR/8 red mottles, going to 2. 5YR/2 _
vhite and NB/O white mottled many distmct coarse
10YR /8 brownish yellov and 2. 5YR4/8 red at 100"}
firm, apedalj occasional - distinct IOYB/8 brownish

yellow clay skins; tongues of C, like material ex~

4

‘tend into thié_ giving it patches of sandy loam in

amongst the sandy clay and sandy clay loam matrix.

Lab. No.

B7383
Depth inches - 0=9

Borizon . ‘ Al

B7384  BT1385
9-18  -18-32
Ao

B7386

BT387
32-57  57-82.
C2 03 -

~ Particle size distributkon % -

Gr'avel separate

11IC

57388
88100

5t

of total- exchangeable bases .

Clay minerals

2mm, 1.1 0.0 .0 0.0 0:0
C.sand 2-.5mm. - © 24.6 - 17.0 19.2 - . 23.9 28.F
M.sand .5-.2mm. . - 25.3 ©  22.4 22.8 23.6  19.0
‘F.sand .2-.02mm . 4701 58-3 55.6 : 4906 50-4
Silt .02-.002om. 1.4° 2.4 - 2.1 1.3 0.8
Clay = .002mm’ 3.0 2.4 2.6 3.3 0 32

_ Extractable cations meq. /100 &m.
Na 0.03 0.03 0.03 0.03 0.03
K . 0.05 0.04 0.04 0.04 ~ 0.04
Ca _ 0.41. 0.32 0.20 0.12 - 0.11
Mg : 0.0 0.00 0.10 0.05  0.06
C.E.C. - - 1.22 0.84 0.56 0.55 0.49
Base sat. 9t : _ 40.16 46.42 66.07 43.63 48.97
CaCOy eq. . 0.0 0.0 0.0 0.0 0.0
Ohms B 60°F © 4005.2 10000  €853.5 10000  8959.0
 Organic matter _
% Carbon 0.20 0.12 0.08 0.05 . . 0,08
% Kitrogen 0.03 0.01 0.01 0.0l 0.01
C:N 6.61 12.0 8.0 5.0 8.0
Exchaanle cations expressed as %

Fa 2.46 °  3.57  5.35 5.45 . 6.12
K : 4.09 4.76 7.14 . 71.21 8.16
Ca ‘ ©33.60 38.09  35.71  21.81  22.41
Yg 0.0 0.0 17.85 9.09  12.24
‘Base sat. % 40.16  46.42 66,01  43.63 48,97
C.E.C./100 gm. clay 40.66  35.0 21.54  16.67  15.31

3.31
4.95
19. 60
46.69
73.96

. 6.47

Kaol.v.s8.. °
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Huguenot is an example of a wine grape vineyard producing 45 tons per
morgen or 11 tons per 900 vines, under irrigation amounting to only
9" per annum (a total predipitation of ‘about 35" per annum). In
Noorder Paarl the soil is used for table grape production as well as
wine grapes. At Sodendal where there is a lack of water for irrigsatiom,

vines are little better than those on Kancnkop series in the preCincts.

Associzted soils and mapping

Cfazi can te found associated with all the soils in the
survey (geographically). When found in flat areas it is often in
complex assoclation with Maputa, the latter occupying the slightly
more lower lying areas. On the 60ft. terrace level a complex assoc -
tion of these two with terrace gravels and finé sand occurs with
various gr:des of stoniness from over 50% gravel to only rare gravels.
At Huguenot the silt plus clay nearly reaches 10% in some members of

Ofazi higher upslope becoming irore sandy down slope.

West of Paardeberg there occur a number of terraces in an
Ofazi individual. These terraces were found to have at their outur
edges (down slope) a soil which resembled Misgund series (Prof.231)as
well as highly orgenic soils. No acceptable explanation for these
phenomena - the terrzces as well as the high claey content of its tio
can be advanced. Once theterrace is formed, or a clay rich bank
formed -the nature of the scil may be explained, Yater dams up
against the heavy textured soil and causes it to support a dense
vegetation which decays to form peatlike accumulations. Because the
tips of the terraces are perpendicular to slopedirection it was at
first thought selective colluviation was a possible cause, this can
however be discounted for as the surrounding soils are nct colluvial
but acolian. More likely the solution lies in the nature of wind
deposition, possibly augmented by lateral clay illuviation. MNore

study of the phenomena is needed.before a theory can be advanced.

Cfazi series definition

Ofazi hae ismediztely below the A, or Ap a uniform colour

with hues of 10YR and values 4 to 6 with chiomas of 4-C. It has an
Al - C prefile with less than 20% silt + clay iﬁ the C and more than
4Cj% fine sand.

The light textured phase described in this 22;3 has less
than 10% silt plus clay throughout the solum to a depth of at least
50 inches, it has increasing values and chromas below the Al (unless
the horizon below the 4, has a chroma of 6 eor more and a value of 7
or more when this is not necessary) the value reaches st least 7 and

chroma zt least 6 within ths solum above the first major discontinuity.
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It may yet be found that this iight textured phase should
be relegated to the higher status of a new series. The tﬁo phases do
not for example, occupy the same great group, have markedly different
moisture holding capacities and thus probably different soil climates

(yearly moisture tension curves).
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MAPUTA SERIES

Maputa is limited in occurrence. It is found in bottomland

wet positions in geographically associated with Ofazi and in complex

association with Ofazi. Profile 83 is representative.

Site

It is found in positions which receive groundwater from
higher lying soils, either in bottomlands or on lower slopes in areas
of aeolian sand.  Maputa is'also found directly behind the clay banks
in the terraces found associated with Ofazi west of Paardeberg (see

Ofazi series),

Parent Material ‘
Aeolian sand and alluvium as for Ofazi series forms Maputa

in wet positions.

Morghologx
Maputa is a deep, grey fine sand with a slightly darkened

surface horizon. The sand is comparable with Ofazi in depth, usually
over 6 ft. deep but has chromas less than 3 and is often mottled

within 40 inches of the surface.

Chemical properties

. The soil is acid and has a low base saturation. The exchange
capacity of the AC -~.is. = lower than what would be expected. This has
resulted in the low C.E.C./100 gm. clay of 6.66 whereas the upper and
lower horizons are over 18. Presuming 18 to be the correct value
fhe C.E.C. becomes 0.6 meq./100 gm., the base saturation 31.67% and
exchangeable'calcium 28.67% - figures were in keeping with the morpho-
logy -site andvparent material of the soil. . Exchangeable sddium and |

magnesium were either undetedtabievor very low in the upper 60 inches.

The C, appears to have Az'properties chemrically as well as

1
morphologically and the 02 to have B properties -~ it has accumulated

sodium magnesium and potassium ions.

Carbon percentages as well as C:N ratios are low, even in
the Ap. '

Genesis and classification

An albic horizon would appear to be forming between 40
inches énd 60'inches, the horizon below recéiving the eluviated salts.
This soil is cultivated however so the higher base status of the Ap
and AC may be attributed to fertilisation rather than to the leaching

of the 40-60 inch horizon resulting in its ldwer base status.
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PRCFILE No.: 83 Maputa series Extractable cations meg,. /100 zm. )
LOCATION 1 Lat. 32°37' Long. 18%86' on farm Uitkyk Na 0.00 0.07 0. 00 © 0,02 .04
SITE: . Lower pediment slope 35 slope , K ’ £.04 0. 02 .02 0.04 :» 0.11
SLEVLTION 1 500 £, : Ca o c.17 0.7 0.05 0.04 0.17
PARENT MATERIAL: aeoclian sand on granitic material . kg . ) © 0,03 C.00 C;OO C.C4 0.52

' o . : C.E.C. ' 0.72 0.22 0.42 0.24 1.33
‘Horizon Depth - ' . Base sat. 5. 0 33.33 £6.36 16.65 °  58.33 £3.15 .

inches : .

.ép. 023 - 10!3;& grey brown (IOYxeélt.lr.Gr.Dry) sands 2200, eq. o 00 oo . oo oo 6.0.
Ochric . loose, apedal; clear transifion sH 1’1‘520 ) » 5.1 5.6 v 6.0 . 6.3 . ,5.3
ac 2340 10TRY, 1ight grey sandj rare fine 7.5YE7, strong Obnme B WOF' 4268 9603 - 6402 5866 - 29¢E

" brown mottles; loose, apedsl; gradual transition. ) . .

C1 40=-60 10!35& white sandj looge, apedal; gradual transi- . % Garten ) 015 0.05 c.C3

tion. % Kitrogen = 0.02 0.01 .01

: 7 : . Ci S 8.0 5.0 3.0

62 60=86 10?3;§ very pele bdrown sandj common fine distinct Co .

CT.sY 'é strong brovn zottles; loose,.upeda1;>c1earv Extractéhle cations eypressed &s 7 of total extractadble bases
transition Na 0.00 c.00 C G.0c 8.33 3.00
IIC; £6=100 2.5Y3Q Fale yéllov sandy loanj many prominent large ' ' K '. ' ;5'55 ’ 9‘39 -4.76 . 16.66 .27
- 7.5YR zé strong brown mottles, meny distinct 5YR23 ?a T 23.6 1.2 11.9 16.6€ 12.78
and ,& grey large umottles along old root cheannels; kg ) i ) 4.16 - 0.00 0. 60 '_15°5§ 35.09
few 5!3?% yellowish red root channels; friable, Base éat' % 33.33 _86'36' 16.66. ©  58.33 63.15

slightly sticky, ape&alw Thie paterial continues to
150 inches plus, becoming nore grey with depih.
. : . . Clay minerals

_ _ CC.E.C./100 gu.clay . 18.94 6.66  18.26 10.0 10,55

Lab. Fo. B7477 " B1478 B7479 N7480 B7481 ' ' '
Depth inches 0-23 23-40  40-60 60-86 86=100

Horizon I c, ue,

Particle size distribution

Gravel separate zmm o 0 0.4 0. 1
" C. sand 2-.5zm 20.3 15.7. © 16.0 18.6 15.6

¥. sand .5 .2mm 27.5 '26.4 27.9 27.4 26.9

P, sand .2=-,.02mm, . 49.0 54.4 53.4 51.7 44.5

$11t .02-.002mm’ 1.1 1.3 0.8 TG . 1.5

Clay  .002am 3.8 3.3 2.3 2.4 12.1

A
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Little organic matter accumulation has taken place. The
lower chromas than Ofazi are caused by the wetter nature of the site
the so0il is found in, iron has been segregated and removed to the

extent that colour of the soil is that of the primary sand grains.
Profile 83 is an Orthic Psammaquent.

Maputa was first described in Zululand by Hensley et al

and defined by Loxton and Macvicar(1965).

Physical characteristics and land use

The soil is rapidly permeable but the site has impeded
drainage. Maputa has a variable irrigable value depending on site,
normzally a B2 or Bl’ before being intensively irrigated it must be

drained, especially where associated with clay-banks;

West of Paardeberg the Ofazi-Maputa-clay bank complex is

used for wheat production. Wheat does very pcorly on Maputa and very

well on the clay bank. The Ofazi-Maputa complex in the lower lying:

area here is left virgin whereas above Huguenot ¢on the 60 ft. terrace

level wine grapes are grown.

Associated soils and mapping

- Beldom does Maputa occur to any extent alone, more normally

it odcupies less than 50% of the area demarcated as‘Ofazi - usually

less than 20%

Maputa series definition

It has an Al/Ap-C-profile having less than 10% silt plus
.clay in the upper part of the C values of 5 or more and chromas of
3 or less in hues of 10YR (101(124/2 perxﬁitted) pH values less than
6.5 with more than 40% fine sand and more find sand than medium plus

coarse sand. (Loxton and Macwvicar)

X
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ROCKLANDS ShRIES

of llmlted occurrence malnly 1n the south western corner

of the area studled,_Bocklands.ls representedvby prof;les 210 and 85.

Site

-Site is iimited'to'mofe‘or less»flet concave bottomland sites.

-‘Parenf material

From its s1te it would be expected that Rocklands had formed
in alluv1um, this is espec1ally the case with proflle 210. The silt
figures are however remarkably low for alluvia espe01a11y since the
rocks from both Kllpheuwel and Malmesbury formations are quite high
in silt content (see analysis Swellengift and Swartland series re-

_speotively). Profile 85 is situated in.an area of aé@ian sands. The
pecuiiar'particie size distribution in profile 85 is thought to be due
to the admixture of aeolien sand with the alluvium; Since the distri-
tution in:profile 210 is essentielly simiiar'to profile 85 it is postu~
lated that the material from which it was formed is a mixture of aeolian
sand and alluvium. (By the term "aeollan sand" the writer includes both
sands transportea over large dlstances as well as IOCally wind sorted

materials.)

A_prefequisite‘fdr fhe fofmatioh of Rocklands is that such
materials‘in which it is formed be fairly coarse textured (no heavier
than sandy clay loam) and st centain_or receive fofm external sources
V an adequafe supply of basesbmost often this is attained via salts in
| the water table. | ' S

Morphology

Profile 85 is shallower than the ﬁormai profile. A deep
(ebout 36 inches) brown fine sand abruptly overlies a light brownish
"grey fine sandy clay loam extremely hard when dry,‘firm when moist
'end*sticky when wet. This B2 horlzon is coarse prismatic mottled
olive brown to réddish brown. _ The prism surfaces are usually ‘darker
coloured than the interiors and are often coated with a layer of fine
sand which has fallen down the fissures from the A upen contraction
(drying) of the B,- The B shows evidences of wetness either as
mottling or gley colours. The B overlies a gleyed c of sandy loam

texture.

Chemical properties

The pH increases with depth from acid in the A to slightly
alkaline in the B and C.e This is reflected in the exchangeable cation
figures. Base saturation percentage is lowest in the Al/Ap, increasing

‘slightly in the A, and then by,more then 20% to an almost fully satura-

2



PROFILE No.:
LOCATION :

SITE :

ELEVATION :
PARENT MATERTAL :

Horizon Depth

inches
‘Ap o-19
Ochric »
4, 1939

1B,y (g) 39-52

natric

118 5062

11IC, 62-82
g

TVC3(g) v 82-96
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210 Rocklands series
Lat. 33%°43° Long. 18°46' on farm Rocklands

‘Bottomland
225 ft.

Alluvium Klipheuwel sandstone provenance

'16?115/4 yellowish brown (10‘{37/2 1t.Gr.Dry) fine

sand; soft to slightly hard, apedal; gradual

transition;

‘1om5/3 brown (1om7/ 1t.Gr.Dry) fine sand;
~ soft to sllghtly hard, apedal, abrupt wavy

transltlon in places extendlng 18 1nches into

the next horizon.’

2.5Y /2 11ght brownish grey to. 2.5Y /4 light _
'yellow1sh brown and to 2. SY/% ‘yYellow with depth,

. fine sandy loam' firm, vweak very coarse prls-

matlc' ‘many dlstlnct fine 5YR/2 dark reddish
brown mottles, frequent fine soft black iron-

manganese concretions; gradual transltlon

’ IOYR/% yellowish brown fine sandy loam; many

faint med1um IOYﬁéz yellowish brown mottles,

flrm, apedal, clear transition

2. SY,é grayish brown fine sandy clay loam,
many distinct fine SYB/g yellowish red mottles:

. slightly firm, apedel toweak blocky; abrupt

transition.

leYP/S pale brown sznd; common medium distinct

IOYR%% yellow1=h brown, fev medium to large
faint lOVR[,llght brownish grey mottles; soft,

v apedal.

Na.

Lab. Fo. -

Depth inches

" Hoxrizon

Gravel separate 2mm,

C. sand 2-.%mm.

¥. sand .5-.2mm.
F. sand .2-.02mr,
- 8ilt . 02-.002mm.

Clay  .OU2amm.

Ya

K

Ca ..

Mg . N
C.E.C.

Bas. sat.bﬁ

Ca063 eqf
PH 1:1 H,0 .
Ohms R 60 F

A Cafbon

~e

¢ Nitrogen
C: N

'Eichangeable caticns expressed as % of total exchangeable bases

37482
o-19
Ap

B7483 B1484  BI485

19-39 39-52 - 52-62
A2 IIB2t IIB3

. Particle size distribution ¥

o, 0.5 ) 0
. 4.6 4.6 4.3 1.5
16.0 15.4 17.0 10.2
73.0 - 73.8 57.6 68.4
2.8 3.6 5.4 4.1
3.1 3.4 16.4 16.1
Extractable catlons meq./100 gm ‘
-0.04 0.04 ©  0.47 0.43
0.07 0. 04 0.14 0.12
0.18 0.22 . 2.15 1.78
0.10 0.04 3,16 . 6.01
0.79 0.47 © 6.02 5.64
49.36 T72.34 98.33 147.87
0.0 .0 0.0 0.3
. 5'6 - 605 6-9 700
2348 5335 7469 - 9603
: Organic matter
0:14 0.04 ©0.04
0.02 0.01 0. 02
1.0 4.0 2.0

37486

- 62=82

I1IC
3

0.79
0.12
2,02
3.83
6.37
106,12

0.0
7.2
9070

K
Ca
Mg
Base sat. %

C.E.C./100 gm. clay

Kinerals identified

5.06
8.86
22,78
.12.65
4%.36

25.48

8.51 7.80 5.15

8§.51 2.32 1.43

46.80 . 35.71 21.34

£.51 52.49 72.06

72.36 98.33 147.87

Clsy minerals

13.82 36.70 35.03
Kaol.wvve Kaocl.vvs
I1l.vvs. I1l.v.s
Hont.vvs

Mont.vvs

- 11.68
1.77
29.88
56.65
106.12

30.92
Kaol.wvvs,
I11. med.

#ont. wed.



PROFILE No.:
LOCATION :

SITE :
ELEVATION :
PARENT NATERIAL:

HBorizon Depth

inches

n oo

Ochric

A2 9-20
IIB?tg 20-33
natric
IIB38 35~48
I1Cg 48-63
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85 Rocklands series

Lat. 33%39 Long. 18°48' or farm Toekoms
Bottomland

55C ft.

Alluvium zeolian sand-tertiary sandstone pro-

venance (possibly weak granite influence)

10YR§S brown (IOYRéglt Br.Gr.Dry) fine sand; fre-

quent 5YR,% yellowish red "rusty" root holes; loose,.

apedal; gradual transition

7. 5m/4 light brown (7. SYR/Plnk Dry) fine sand;

abundant rusty root holes (BYBe% yellowish red)
loose, apedal, occasicnal laterite fragments at

the lower boundary, nbrupt transition.

10YR /2 light brown* sh grey fine sandy clay loam;
frecuent 7. 5YR,& dark brown coatings on ped sur—
faces, also T. 5YR/% pinkish grey, SGY/i greenleh
grey, 2. 5Y/2 light brownish grey and 2. 5Y/2 gray-
ish brown; mottled pany {ine distinct SY%/ olive,
abundant fine distinct 7. 5YR%@ strong brown in
upper four incheg; extremely hard, mwoderate very
coarse prismatié breaking to eery coarse blocky;
prominent IOYR%E very derk trown and IOYR%& gray

clay skins; gradual to clear trensition.

2.5Y§; greyish brown ped surfcces IOYRBE light
grey interiors; fine sandy lcam; few distinct
medium to many distinct fine (in the upper parts)
SYég olive and few diffuse §GY§& greenish grey
mottles; extrerely haru, weak to moderazte coarse
blocky; occasional 5GY;& greenish grey clay skins,

oc0351onal]0YR/ dark brown clay-crganic matter

accumulaticns «lonL 0ld roct ¢ nelsy gradual

transition.

IOYR/E light grey fine sandy clay loam; many dis-

txnct medium 2. ,Y’ 7 ol;ve yellow, few faint fine

56 Y/. greenish grey to Y/ light grey to grey

mottles; very firm, weak blocky taﬁé 1o weak

<&

mediun prismatic; cccasional <G7,1 greenish grey

clay skins down root channels.

Lab. Fo.
Depth inches

Borizon

Grazvel séparate
C. sand 2-,5mm. 1
¥, sand .5-.2mm 3
F. sand .2-.02mm 5
Silt .02-.002mm.

Cley . CC2mm,

Na
K
Ca

C E.C.
Base sat. %

Na

K

Ca

¥g
EC10%/cm. 25°¢
caco, eq

pH 1:1 .0
Obhms R 60°F
% Carbon

2. Hitrogen
C s+ N

Ya

X

Ca

Mg

Base sat. &

C.E.C./10C gn.

¥inerals identified

B7369 B7350 B7351 B7392
0-9 9-20 20-32 33-48
4 4, 1IB,4g 118,,

Particle sigze distridution %

2mm, c.C 1.1 3.6 0.C
.6 9.2 2.1 3.5
2.0 28.3 20.1 17.4
2.7 60.6 47.2 57.4
1.2 1.1 1.8 3.8
4.5 3.4 29.3 19.4

Extractable cations meq./100 gm

0.12 0.11 2.58 1.79
0.05 0.03 0.08" 0.09
0.03 c.03 1.07 0,6%
0.16 0.12 5.49 4.37
0.97 C.47 9.58 7.03
7.11 61,70 96.24 . 'g8.15

Saturation extract soluble cations meg./100 gm

0.54 . 0.67
0.00 0.00
0.05 0.03
0.00  0.05
4.50 9.57
0.0 0.0 0.0 0.0
6.3 6.3 1.2 7.3
3704 - 3478 395 326
. Orgenic matter
0.18 0.09 0.10 0.05
0.03 0.003  0.02 0.01
6 30 5.0 5.0

B7393
48-63
IICg

N
W W=D
e e e s
O OHD

n

1.33
0.07
0.54
4,10
6.48
93.20

0.65
0.00

0.07
0.02

5.64

0.0

6.5
389

0.03
0.004
7.5

Exchangeeble_bases expressed as ? of total exchangeabie bases

12.37 23.4 21.29 15.93

5.15 0.38 0.83 1.28

3.08 6.38 10.64 8.82

16.49 "25.33 57.30 61.45

37.11 61.70 96.24 98.15

Clay minaralsv

clay 21.% 13.82 32.69 316,23
' Kaol.vvs  Kaol.vvs

Mont.vs. ‘ont. 8

. 10,50
1.08
7.25

62.96
93.2

28.17
Kaol.vvs
Mont. V&
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ted 32. The C is either saturated or nearly sb. Profile 65 situated
in & granite-zeolian sand provenance, is very low in exchangeable
calcium, calcium being lower than sodium throughout the profile. The

basic trend in profile 85 is similar to that of profile 210 however.

Calcium plus hydrogen dominate the exchange complex in the
A horizons, in the B and C hewever exchangeable magnesium exceeds 50%
of the exchange capacity. The exchangeable sodium figures show a
strange distributiqn, they are lowest in the Al and are higher in the
A2 than in the BZ' In profile 85 Exch.Na is 23.4% in the A2! Because
it is only 51.7% base saturated however the horizon is acid and the

resistance is over 3,000 ohms.

The C.E.C./lOO gm. clay in both profiles is lowest in the

A2 and highest in the B horigzons.

Carbon percentage as well as C/N ratios are low throughout

the profile. C/N ratios of 6 and 7 for the A, are abnormally low for

1
the surface horizons suggesting a high degree of decoumposition of the

organic matter present.

Genesis and classification

The most striking feature about the analyses of Rocklands

is in the nature of fhe A it is more saturated with bases, has

higher exchangeable sodiui, potassium, calcium and magnesium than the

A, yet it has the lower C.E.C./100 gm. clay of the two not in proportion
with the lower organic matter content. Exchangeable sodium one of the
most mobile cations in soils is moreover higher in the A2 than the

B. It has thus both the properties'ofbilluvial and eluvial herizons.

It is thought that laterally moving groundwater has brought
salts, chiefly of sodium, into the A27 Under the influence'of high
sodium and magnesium concentrations on the clay complex both dispersion
and lezsching of the clay into the B horizon, and paftiél{destruction
of the lattice so lowering the exchange capécity of the clay in the A,
have taken place. At the same time vertical leaching of the profile
has resulted in the increase in -base saturation with depth as well.as
the increase in exchangeable magnesium with depth. Profile 210 is
cultivated, the high calcium figures in the A ére probably due to
liming, in profile &5 it can be seen that leaching has reached a stage
where the exchangeable calcium maximum‘is in the B2. Movement of clay
into the B has produced an abrupt textural change from an albic A2 to

a natric B, (aided by a lithological discontinuity alreazdy present).

Profile 85 in a higher rainfall area receives considerably
more seepage water than profile 210 this is reflected in the fact that
the B2 in profile 85 is strongly gleyed while in 210 it is only in the

C that strong gley is encountered. The lower calcium/sodium ratio of
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the granites cbmpared with the sedimentary rocks of bbth Klipheuwel

and Malwesbury formations, is reflected in the nature of the two jpro-
files receiving runoff from these two separate provenances. BLxchangeable
sodiﬁm in profile €5 is greater than exchangeable calcium througheout the
profile but in profile élO'situated in a sedimentary rock provenance

calcium exceeds sodium throughout the profile.

Rocklands is a natrustalf probably an aquic natrustalf.
Profile 85 is a natraqualf but profile 210 which is the more normal

example shows wetness deeper than required for the agualf sub-order.

Morphologically and chemicallyrRocklands rmight be called a
degraded alkali soil (de Sigmond) or a solodised solonetz. Since
these names imply a particular type of genesis the writer hesitates
to apply them as Rocklands is developing towards a solonetzic soil

not from a spolonetz to.a solod.

Physical characteristics and land use

While the A horigzons are rapidly permeable the B2 is slowly
to very slowly permeable. These soils receiving runoff in winter are
completely waterlogéed‘unless drained during the rainy seasons By
standards used by.the Soils Research Institute the deep membecrs (which
aTe LOTE COLmOon) have irrigable values of Bz'to Bl depending on the

proximity to any drainage lines. Profile 85 is a BQ/C soil.

For the most part Rocklandsbis not cultivated, it supportis
8 sparse grass and Port Jackson-Rooikrantz (Australian Acacias) vege-
tation. Recently the trees are being uprooted and the soil prepared
for vines. Below profile 85 for example where & denée Port Jackson

$hicket was, trellised grapes are to be planted.

Associated soils and mapping

Rocklands occurs in'weli defined bottomlands. It is generally
the sole occupier of these bottomlands though it is sometises associated
with deep fine sands the sites of which suggest alluvial origin but
which are suspected to have veen wind deposited. These sands usually

it into the definition of Maputa series.

Originally two phases were mapped, viz. deeper and shallower
than 20". However it was found that generally Rocklands is deeper

than 36" so that the aifferentiatioh was abandoned.

Rocklands series definition

Al/Ap less than 10% silt + clay. More than 40% fine sand and more

fine sand than coarse + medium sand.

A2 equally cozrse as the A, with an abrupt transition to the B,

1
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- Very coarse prismatic with less than 35% cldy but more than

twice the clay percentage of the A Ped surfaces must

2;
have darker colours than ped interiors. pH less than 7.5
Evidence of wetness - mottles with chromas of 2 or less or
base chromas of 2 or less. Must fall within the definition

of a natric horizon (U.S.D.A. 1961)

A B3 may or may not be present. The C is gleyed somewhere
within it. A B3 with a gradual transition toc a C with rock

structure is not permitted within the definition.
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LANGVLEI SERIES

- Of wide but limited occurrehce; Langvlei is limited to the
bottomlands in Malmesburyvsedimentary rock provenances. It is only of
significant area in the south—eastern part of the area where Swartiand

is the dominant soil. Langvléi is represented by profiles 47A and 32.

It is limited to bottomland sites where active deposition of
materials other than salts no longer takes place. The series-~proper
is found enly in well developed bottomlands. In the minor colluvial
valleys a better drained variant occurs which, through mapped as Lang-

vlei, does not conform to the series definition.

Parent material

Langvlei formed in fine‘textured alluvial and alluvial-col-
luvial deposits. A variety of pareﬁt materials occur. The common fac~
fors in all cases are coarse textured surface deposits OVérlying clayey
deposits. The clays may overly coarser materials or may overly
weathered rock at depth. In all cases, high salt concentrations are

-importént constituentsvin the fbrmatioh of this soil. A water table

usually occurs below 50 inches.

_ The liéhological composition of Langvlei'is between that of
.Swartland and that of Daljosophat with regard to degree of weathering
into primary "particles. Langvlei formed in a mixture of clay and rock
fragments in various degress of weathering whereas no rock fragments
other than those highly resistant to weathering form parent materials

for Daljosophat. Daljosophat moredver, occurs in provenances where
the rocks are schistose so that less accumulation of salts occurs

than in Langvlei.

It is difficult to compare Daleéophat and Langvlei in terms
of chronolbgical age for the séreams in Langvlei are largely still
insequent'young streams. Since these streams are not as near maturity
as the Berg river, comparisons in height above present base levels are
not valid. Cases where Langvlei grades into Daijosophat in bottomlands
near the Berg river point to them having comparable chronological age.
Langvleil is younger - similar materials to those Langvlei formed in
have been found overlying terrace clays but not vice-versa. The

difference in age is not considered significant.

Morphology

A coarse textured Al/Ap abruptly overlies a coarse prismatic
,B2 sandy clay horizon. The 32 is invariably yellowish brown with dark
brown clay skins. It is sometimes mottled and has carbonate concretions

in the lower part;
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PROFILE No.: 474 Lengvlei series : Lab. No. ) B7487 B7488 - B7489 B7490 B7491

LOCATION : Lat. 33°2' Long. 18°50' on the farm Depth inches 0-14 = 14-28. 28-48 48-72 72-84
Klein Langvlei . ) » .Horizon : Ap IBElt 111322,c CI11C IVng
SITE - Bottomland Particle size distridution % .
T J o : .
ELEVATION : 300 rt. . Gravel separate 2mm. 0.2 0.0 C.4 28.4 0.6
PARENT MATERIAL : Alluvium Malmesbury graywacke provenance: ~. . C. sand 2=.5 mm 9.3 . 5.7 5.3 43.0 8.0
: ’ M. sand «5-.2mm. 14.1 5.9 11.3 9.3 16.8
. F. sand .2-.02mm. - 53.3 31.7 43.3 - 14.3 50.2
Horizon fgg;:s Silt .02-.002mm, C12.1 . 20.1 7.5 3.5 8.5
ohes , Clay .00Zmm, 10.8 38.1 35.8 31.0 17.7
Lp 0-14 lOYR/% dark greyish brown_(lcyn/;_lt.nr.cr.) |  Extractable cations mea/100 gm.
Ochric i?me sandy loam; hard, apedal; rare iron ‘conf ) Xa 7 : 0.28 0,95' T 1.20 - 2.37 1.81
-cretions; abrupt transition . ' X . 0.25 - 034 1.34 0.20 0.1z -
S 4 ' _ Ca . ST 2,34 2.32 1,00
IIB211: 14-28 lOYR/ brown to dark brown ped surfaces, 10YR /6’ : Yg E o ©0.81 ' _ 8.04 - - 6.36 2.74
X ' 5 ; C.E.C. . i 3.27 11.40 - 10.91 8.40 4.88
natric . /4 yellow:.sh brown interiors, sandy clay, fre Base sat. 7", . . 88.99 © 100 plus 109. 25 133.92 - 116.18
quent dlst].nct to faint fine 7.5YR /6 strong : S o FeCOo ‘ _ .
brown mottles, extremely bard, strong very coarse CaCOB ed. B . 0.0 prese%t ¢.0 O'O; 0.0
prismatic bréaki_ng to fine and medium 'blocky; : S PH 1;1 H,0 o ‘ 6'.1 7.3 7.6 8.4 8.5,
abundant soft iron-manganese hodul‘e's;-océasipnal "R‘éo,F O)_lm.s o 853,6-__' 534 481 ) 534 . 480
carbonate ooncretion; gradual transition. . S . : e o - - QOrganic matter -
IIB22t' - 28-48 'IOYR/E, /A-yellowlsh brown, 2 SY/ light yellowlsh 7 Carbon : S 0.39 - 0.10
"ol W4 5 . .
< brown, T *SYR/ strong brown sandy clay loamy few - .7 Nitrogen ) 0.05 . O.‘OO4
faint fine 4Y/1, occasional large 5’1’/2 light. ohve € : N, S o 7.8 25.0 o _
‘grey mottles; very hari, moderate very coarse pris- o . Extractable cations expressed as % of total 'exchangeable bases
matic breaking to coarse blocky; occasional soft - Na - : v . 8.5 6.33 10.06 - 21.06 31.92
black i’i‘on‘-mariganese concretions; clear transition. . ~K ) ) 7.65 2.98 ©2.85 1.77 : 2.11
I'II[C1 48—12 7 5YR/6 strong brown gravolly sandy clay loam, few ‘ Ca ' o 48.0r - ¥ECO 19.63 _,20'62 17.63
faint large lOYR/6 brownish yellow mottles; firm, : : .Mg ) K ) : 24.71 prese%t 67.44 56.53 . 48.32
G ¢ .
apedal to weak fine blocky; abundant quartz and Base sat. % o 88.99 . 100 plus 109.25 133.92 116.18
graywacke gfaw;el; clear transition.
) 6 - Clay minerals )
IVng 12 glus . SY/ light ol:nsre grey fine sandy loam, many largo C.E.C./lOO gn. clay 30.27 -29.22 30.47 27.05 - 27.57
dlStlnCt 7 5Y1{/8 strong brown, few faint fine "Minerals identified Kaol.vvs, Xaocl.vvs. - Kaol.vws, Kaol.vvs.

5GY /1 and 506/1 greenish grey mottles; friable,
apedal.

I11.1Hed I11.vvs. TI11.vvs. I11.vvs.

Mont.med, Moﬁt.v.v,s, M.L.vvs, - M L. vvs
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PROFILE XNo.: 32 Langvlei series A Lab. No. ' ' 37439  BT440 B7441 B7442

LOCATICN : Lat. 33°41' Long. 18°52' 'on the farm Langvlei ~ Depth inches 0-10 10-20 20-34 34-52
SITE =+ Bottomland : Horizon Ap 118, s II1B,,, VB,
ELEVATION : 9 ft. o
39 Particle size distribution %
PLPENT TER Al Va : )
ENT KA IAL luvium }Malmesbury grayvacke provenance Gravel separate 2mm. 0.6 27.2 4.5
"C. sand 2-.5mm 15.9 1.4 4.0 6.4
‘o M. sand .5-.2mom. 13.5 8.6 8.5 13.8
B Z Depth
orizon ixeaf:)hes F. sand .2-.02mm. 58.7 37.2 43.7 48.3
‘ . Silt .02-.D02mm. 4.9 5.0 13.4 9.5
Ap o-10 2. 5’% light clive brewn (2.5 YY/\ light grey to Cley ~ .002mm. 6.2 42.1 26.5 v 22.8
Ochric - pale )ellmv DPry)leany fine =znd; hard, apedal; . Exfractable .cations meq. /1CO gm. R
- Ka 0.36 5.15 6.70 © L #6410
OCC.::.E_].C.TTC.I 11.'o‘n shot contretions; a.br»kpt th‘anul— X - 0.23 0.37 0.24 - 0.2T
tion . ) . ’ " Ca ' - 1.06 2.36 CaCoO ’ '
5 ) ) - ’ . : . presgnt .
IIB,,, 10-20 1om/8 yellowish brown (Moist and dry) sandy _ Mg 0.41 4.56 . MgCo
Mabric ) clay; extrenely haﬁi, moderate coarse\ prismatic C.E.C ; » 3,01 10.11 . li 13 .l;r;; nt
breaking to moderate coarse blocky; prominent . . Buse sat. % 102.5 . 123.0 . 100 plus - 100 plus
IOYR/B brown clay skins; clear transition ' Saturation extract soluble cations meq./100gm.
11IB,,, 20-34 JI.OYRS/6 yellowish brown (Moist ‘and dry) gravelly Na ) : 3.07 - 5.61 v 0.27
Caleic ’ ‘ fine sandy clay loam; extrenmely hard, weak : léa . : o : 8 gg v ; 8'?2 ' g'gg
: _hlockw, abundant large calcium carbonate concre- - Mg 3 ' o ‘ » . 0.07 - 0.00 . 0.00
t:.ons, moderztely developed 1CYR /6 'brown clay BC10 /cm._25 ¢ ' 15.11 17.83 o 11.35 .
skins; gradual transltlon. : CaCO3 eq. .0 ' 0.0 5.4 o pmri(s:g;{t
v B3 34-52 ’ IOYII/6 'brownlsh yellow fine sandy clay loams -PH '1;1 H20 6.1 8.1 8.£ 8.9
common flne faint IOY'RS/B yellowish brown mottless; B 60°F Ohms 999 122 . 81 146
firm, weak blocky; occasional fine sub-angular ] _‘ Organic matter
. quartz, abrupt transition _ : % Carbon 0.45 ' 0.22 T .0.07 . 0.02
- - % Nitrogen © 0,05 0.04 0.02 0.01
CVYCH.T) 52-62 (Prom previous description - water table at time C: N : 9.0 5.5 3.5 . 2.0
ny . )
of s;mpllng had rlsen to 52%) : : Exchargeable cations expressed as $ of total exchangezble bases
IOYR/ yellow gravellysclay, cormon diffuse yellcw ¥a - 13.8 16.72 9.65
wegk fine distinct _5(}’x/1 greenish grey mottles; K h 11.16 2.97 . o 1.T9 "3.56
‘ : o . Ca . 51.45 17.68 .
abundant sub-angular quértz gravel and small Yig 19.9 36.09 - . )
stones , Base sat. % - 102.5 123 100 plus 100 pluse
W.T. 62 plus Free water ‘ Clay minerals » :
C.E.C./100 gm. clay 32.41 23.67 42.00 | 33.2
Minerzls identified Kaol.vvs, Kaol.vys, Kaol.vve
11l m& I11. & I1l.vvs.

¥ont.med, Mont. 8. © Momt. vvs.
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With depth, the 32

becomes more common. A clear transition separates the B from the C.

becomes lighter textured and mottling

Somewhere within the C it is gleyed.

Although lithological discontinuities exist within the solum,
no fine stratifications occur in the A and B horizons. All traces of
stratification have been obliterated‘by soil forming processes, in
fact the prisms are often continuous through lithologiéally disconti-

nuous horizons.

Black, shot-size, soft iron-manganese concretions are common-

ly found in the B. Their significance is not known.

Chemical properties

Below the A, the soil contains free salts. While the A is
acid, the B is alkaline; pH in the lower partof'the B often approaches
pHS. These high pH values are caused by the high exchangeable sodium

percentages.

Exchangeable calcium or calcium plus hydrogen exceeds 50% of
the exchange capacity of the Ap thus keeping the pH low (and resistance
high) notwithstanding the high exchangeable sodium content. The sudden
drop in exchangeable calcium and increase in magnesium from the A to
‘the B coincides with the increase in pH (and resistance decrease).
Exchangzable sodium is higher than 15ﬁ in some part of the B. Bx-
changeable sodlum plus exchangeable magnes1um are greater than 50% of

the total exchangeable bases/exchange»capa01ty throughout the B.

The leaching'pattern of salts may be seen in the distribu-
rtion of cations through the profilé. The peak of sodium accumulation
is below that of magnesium, which is»below that of calcium; calcium
in turn being below potassium. In profiie 32 it can be seen that
accunulations of magnesium carbonates are telow those of calcium

carbonates.

Profile 47A is an example chosen from a slightly higher
lying area in which the surrounding soils are not as saity zs those
surrounding profile 32. This is reflected in the chemical properties,
profile 32 is both more saline and more alkaline than préfile 4TA.
Within the pit 47A the lateral_ieéching pattérn was dramatically
demonstrated. In the side of the profile higher upslope an almost
indurated caliChe layer was encouhtered, whefeas in the side sampled
only rare calcium carbonates were found (the analysis indicates only

the presence of magnesium carbonates.)

Genesis and classification

Incomplete leaching of sodium, magnesium and calcium in a
vertical as well as lateral direction has resulted in zones of accumu-

lation with sodium the deepest, and the greatest in the lower part of
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the bottomland, magnesium having moved less far and calcium and
potassium least ‘far. Potassium appears to have not moved at all and
instead shows a relative accumulation in the A. Salts, chiefly of
sodium and magnesium have accumulated in these soils by the lateral
leaching and runoff of water from-the surrounding Swartland series.
This accumulation of salts is at present still taking place as
evidence the hastened spreading of saline areas in the bottomlands up
the slope under cultivation experienced in the wheatlands. Those
Langvlei members situated in areas in which the Swartland is highly
vsaline are more alkaline than those where Swartland is only weakly
saline. For example, the colluvial deposit described in profile 24
is not alkaline since the surrounding soils,.though identical with

Swartland, are not saline.

Under the defloé?lating (dispersing) action of sodium and
magnesium, clay and organic matter have been leached vertically from
‘the A to accumulate in the B as dark clay skins on the ped surfaces

forming a natric B Horizon.

Langvlei and Daljosophat have formed in comparable positions
from comparéble materials. The. two soils are however dissimilar.
Langvlei has lower clay percentages than Daljosophat and can thus less
easily develop slickensides although the clay minerals are similar.

Actually with the higher C.E{C./IOO'gm. clay Langvlei would seem t0 have
é greater proportion of expandihg clay minerals than Daljosophat which
sheould cancel the differehces present in clay percentage, the higher
sodium content moreover should cause the clay in Langvlei to expand
more than that in Daljosophat. Obviously then the difference in

structure must be in genetical causes other than clay mineral expansion.

Langvlei was formed in materials less weathered into primary
particles than Daljosophat. Langvlei formed in a mixture of rock frag-
ments of varying sizes as well as primary sand, silt and clay particles.
The parent material as a mass was thﬁs less homogenous than that of
Daljosophat, expansion and contraction. of the materials resulted in
the formation of vertical crackslrather than in differential expansion
and contraction and formation of slickensides and a fine angular blocky
type of structure. With illuviation of clay, organic material and
coarser fragments into these cracks, .so coating the surfaces of the
cracksvplanes of weakness in the material formed, so that with each
subsequent expansion and contraction the possibility of forming
slickensides and a parralellepiped +type of structure decreased as the
thickness of the illuvial coatings increased. Thus before the
material had been weathered into a homogenous mass verticdd planes of
weakness had been formed and the foundation for the formation of stable
prisms formed; It is easy to realise that once the trend to fdrm

prisms or to form slickensides and wedge shaped peds has begun in a



Stellenbosch University https://scholar.sun.ac.za

- 60 -
material it would be difficult to change from one to the other, .prisms
are .stable structures infexpanding materials‘onge'planeS'Qf'ﬁeak
CQhesion-are presentg'wedges'and'slickensides are also stable for by
vthe rapld m1x1ng of materials and turnover of peds no permanent

.vertlcal planes of weak cohesion can form.

Because the parént'méterial of Langvlei had a higher sodium
content and was in a position"whichvcontinued receiving sodium, the
dispersion of clay in the A and leaching and reflocculation in the B
predisposed it to the formation of a Natric B with prisms. Daljoso-
phat's parent material having been transported further was less
. saline and alkaline so that clay movement in this case was probably
mainly mechénical,and thus of less significance than that of Langvlei

where illuviation is mechanical as well as by flecculation.

:Reduction of iron caused by the presence of a permanent

water table has resul@ed in gleéy colours in the C horizon of Langvlei.

Langvlei series is wetter than Swartland; it is in central
‘cohcept an érgidic natrustalf. Profile 474 is a drier example than
profile 32, 47A being a ustalfic natrargid and profile 32 a natrustalf.
Further up the gradient, in the same bottomland, from profile 474, pro-
file 47 had a weakly formed duripan (abnormal for the area) so that
it is possible in drier reglons Langvlei will grade into nadurargids-

and 1n moist regions to the natrustalfs.

Physical characteristice and land use

The 32 is dense and ‘impermeable. The site, poor dralnage,
accumulation of salts from surroundlng soils, and salinity of the soil
itself preclude Langvlei from being used under intensive irrigation
.systemsQ Its irrigable value as defined by the Soils,Reséarch Insti-
tute (19--) is C.

Langvlei is used in some areas for wheat production. It is
normally not cultivated. It is somet;mes used for wine grape.pio-
duction because of its greater depth to bedrock than the surroﬁnding
soils. At Kuilenberg is an example better drained and less saline
(‘Mixeé. Malmesbury-Klipheuwel formation provenance) which supports a
fair vineyard. Poorly drained or very saline members, ésuat_the
Boland Landbouskool, are left uncultivated.

The deep colluvial valley soils eg.'profile 24 are used in
the wheatland areas for grape production, these soils are better

drained and less saline than Langvlei but nevertheless they often are
alkaline and the vines stunted. ' ’ '

Associated soils and mapping

Langvlei occurs in easily defined bottomland positions in
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in association With'youngélluvium'and‘with an undefined colluvial
soil -eg. profile‘24. Langvlel occurs in areas of Swartland and to
a lesser extent of Kanonkop. Where the topbgréphy (in the Swartland
and Kanonkop areas) changes from convex to concave, Langvlei or an
associate may be expected. Soils conforming to ‘the series definition
of Langvlei are commonest in areas of Swartland. In areas of Kanonkop
bottomlands are less strongly develéped and resembie more closely the

colluvial profile 24.

The coiluvial soils aré found in concave landscape positions
‘which are generally steeper than those in which Langvlei is found.
They are not as saline or alkaline as Langvlei because of the greater
lateral - leaching possible. They. have been mappéd together with Lang-
vlei because they are in positions receiving salts from the surrouﬁding
soils. Where, as is the case in pfofiie 24, the surrounding soils
are not alkaline, this soil is acid, but where fhe surrounding soils
are alkaline it is alkaline and/or saline. Because of the variability
and the limited occurrence of these soils they weretﬁhdefined;they
mayvyet be-defined in further surveys where Kanonkop occurs to a

greater extent since they occur in the weak bottomlands of Kanonkop.

‘Langvlel series definition

Al/Ap no finer than fine sandy loam with an abrupt transition to

the B2

B coarse prismatic, 30% to 50% clay. Values in ped interiors
4 or greater and chromas 3 o? greater with dark coatings on
the ped surfaces. pH greater than 7. Exchangeable Mag-
nesium + Exchangeable sodium percentages greater than 50%
Base saturation 100% or greater. Alkali earth carbonates
present in the lower B. Extractable sodium (NH4AC) in-
creases from B to C or within the B

No B3 with a gradual transition to a C with rock structgre is

permitted. Either clear or abrupt transition to the C

c somewhere within it the C must be gleyed.

. No'strongly developed intersecting slickensides or structure
i : :
with wedge shaped peds are permitted in the solum.
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PROFILE No.
LOCATION

SITE

ELEVATION
PARENT MATERIAL

Horizon Depth

inches
Ap 0-11
Byiy 11-19
Booy | 19-31
323t 31-48
c 48-64

24
o o
Lat. 337°42* Long. 18754!
Narrow colluvial valley lower mid slope 3% slope
550 ft.

Colluvial Malmesbury graywacke material

10YR$S brown (10YR§21t.Y°Br.Dry) fine sandy loam;
very hard, apedal; occasional round fine Fe/Mn
shot; gradual transition. pH 5.15, R60°F 2350.

lOYR%Z dark yellowish brdwn'(IOYRézlt.Y.Br.Dry)

‘fine sandy clay loam; hard, apedal; occasionalv

round fine Fe/Mn concretions; gradual transi-
tion. pH 5.65, R60°F 2700

10YR$2 dark yellowish brown (10YR§21t.Y.Br.Dry)
clay loam; very hard, apedalj freguent Fe/Mn
concretions; gradual transition. ‘pH 6.1, '
R60°F 2050 '

10YR$£ dark yellowish brown (10YR§21t.Y.Br.D:y)
clay loam; very hard to extremely hard, moderate
fine blocky; few faint fine (lOYR@%) yellow
mottles; occasional Fe/Mn concretions gradual
transition. pH 6.2, R60°F 1900

10YR$2 dark yellowish brown (10YRY, Y.Br.Dry)
sandy clay; few small diffuse IOYR%% yellow
mottles; extremely hard, weak blocky; occasional
Fe/Mn concretions. pH 5.96, R60°F 1700

Remarks: The Swartland series described in this landscape had
acid B horizons with lowest R60°F at 1100
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DALJOSOPHAT SERIES

Of somewhat limited extent along the banks of the Berg River,
Daljosophat is represented by profiles 174 and 182. It is generally
more extensive on the eastern bank of the river than on the west and

has not been found further downstream than the farm Soetendal.

Site
Daljosophat is limited to low lying, more or less flat river
terraces at approximately 20 ft. above the present base level of the
Beré River. Daljosophat is most extensive at the confluences of the
minor tributaries with the Berg river. Slope of these terraces
varies from less than 1% to 2%. As can be seen just north of Welling-
ton, a distinct step of &gbout 5 ft. separates this terrace level from
the young alluvium. Due to colluviation the transition to the upland
soils is seldom as distinct as this, except where the terrace clays
bound on terrace boulders and sand, where again distinct steps are

found.

Parent material

Daljosophat formed in clayey materials with an overlying
sand and gravel mantle. The expanding lattice type clays were river
deposited derived mainly from the Malmesbury sediments. Terrace
stones of Table Mountain sandstone are rarely found in fhe clay, they
are less common than fhe angular qaartz normally associated with the
Yalmesbury sediments. While this clay is thought to be river '
deposited it is not thought to have been transported very far. The
fact that it is most extensive at the confluences with minor streams
would appear to point to a deposition by these streams onto a flat

surface {a delta-type of deposition).

The overlying sand and gravel mantle undoubtedly has a

mixed origin, well rounded Table Mountain sandstone boulders, together
with angular quartz probably from the Malmesbury sediments is mixed
with a sandy material, which at times has strong affinities with the
aeolian material of Cfazi series. It appears that the sandier
materials were deposited by the Berg River perhaps with 1ater sorting
and removal of finer materials by wind to be re-deposited elsewhere
The poorer so:ting of the surface materials as opposed to that of
underlying clays points to a rapid flow of water which must have
occurred during the cutting down into these deposits coinciding with

"the recent (20ft.) lowering in sea level.

Morphology v
The A, (Ap) horizon is generally a dark yellowish brown

gravelly loamy coarse sand which sets hard on drying. This overlies



PROFILE No.:
LOCATION :
SITE

ELEVATION :
PARENT MATERIAL s

Horizon

Depth
inches
‘ Al . o-6
Cchric
I1a, 6-14
IIIA2 14-20
IVBZI(t) 20—25.

IV Byy(yy 25735

IV"B23(t) 35-41

VBi(1)g 41758
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182 Daljosophat series

Lat. 33°39' Long. 18°57' on farm Smithfield
Bottomland -~ second terrace of Berg River
0-1j. slope towards river -

350 ft. ’

Terrace material - alluvium

2. 5?/3 dark grey brown (2.':'1'/ 1t.Cr. DI‘J) coarse
sandy loam; frequent to abundant rusty (2. 5YR3/6
dark rgd) root holes; hard, apedal; gradusal
transition. » : )
1om5/ yellowish brown 1om/21t 6r.Dry) losmy
-coarse sand; abundant rusty (2 5YB/6dark red)
root holes; soft, apedal; frequent laterite
fragments; clear trgnsltlon.

10Y115/5 yellowish brown (10YR /3v.p.Br.Dry) gravelly
coarse sand; soft, apedal, abundant laterite frag—
ments, abrupt transnlon.

1C)YIl/3 pale brown (IOYR/w!ute Dry) gravelly sandy
loam; tonguing into a 2. SY’/_ llght olive brown

(Dry and Moist) mottled many distinct medium 7.5YR5/6
strong bréwn clay; h.;zrd‘, moderate Tine blocky
tending t6 medium prismatic; abundant clay .ékins/
pressure p‘lanes,' gradual transition

2. SY/ light olive brown (2. bYS/ 1t.01.Br. Dry) clay;
many fa:mt medium 10‘1?{/8 5e110w.;sh brown mottles;
_very ‘hard, strong medium and fine blocky -io wedge
shaped tendirg to very cocarse prismatic;
long slickensides; abundant clay skins/piessure
planes; gradual fransition

IOYR/3 brown to dark brown (Dry and Moist) clay;
extremely hard, strong coarse blocky; frequent
long slickensides, abundant clay shns/pressure
planes; abundant black decayed rootlets, occasional
fine ircn shot; clear transition

575/2 clive grey (Dry and Moist) silty clay loam;
many distinct flne 5YR’/6 rellowish red mottles;
hard, weak to moderate Tine blockys; frequent fine
quartz gravel; abundant clay skine/pressure rlanes

clear itransition.

cccasional |

'C.E.C. /100 gm.clay 27.1

Identified minerals

vI Cl " 56-65 5‘15/2 olive grey clay; many diffuse fine IOYES/B yellowish
brown mottles; hard, strong fine blocky; occasional
short slickensides, occasional soft biack Fe/Mn nodules;
grsdual transition

VIICzt 65=75 2. 51’/6 olive brown sandy clay loam; freguent medium dis—
tinct 7. SYR/[ strong brown mottles; slightly hard, apedal
occasional thick clay skin :

Lab. No. B7365 B7366  BT367 B7368  BT369 B7370

Depth inches 0-6 6~14 20-25 25-35  35-47 47-65 -

Horizon » . Al IIA2 IVBth IVB,22t I\ZB23t V338+VIC1
) Particle size distribution

Gravel separate 2mm, 7.7 0.0 9.3 5.7 0.0 1.1

C.sand 2-.5mm. 42.5 67.9 14.7 12.5 11.8 - 10.8. -

M.sand .5-.2mm. 12.2 14.3 6.4 6.3 5.7 3.7

F.sand ,2-.02mm, 15.6 549 15.3 14.8 15.0 - 11.2

Silt .02-.002mm. 17.4 €5 9.6 13.3 - 17.0 37.1

Clay .002mm. 12.9° 7.3 . 55.6 54.7 52 2 39.0

A A .
Extracta‘blé cations _meg./100 .

Na. . 0.04 - 0.02 . 0.99 1.860 2 65 . 4.05

X - 0.24 0.08 0.38 0.21 0.16 © 0,13

Ca 1,39 0.66 1.68 1.97 . 2.32 2.78

Mg 1.14 0.62 5.C0 9.58 11.69 12.98.

C.E.C. ’ 3.50 1.18 €.79 14.08 17.61 16.78

-Base sat. % ) 80.28 116.94 - 91.12 96.30  95.4 111.50

’ ER Saturation extract soluble cations megq. /100 gm.

Na ] 0.14 0.06 B 0.54 1.25 1.07

X ’ 0.06 0.01 0.00 0.00 0.00

Ca 0.18 0.06 T 0.07 0.22 0.09

kg 3 o 0. 04 0,00 0.00 C.00 0.07

EC10°/cm.25 C 4,267 - 1.098 - 1.85 4.96 8.23

caco, eq. : - 0.0 c.0 0.0 0.0 0.0 0.0

FB 111 H,0 6.0 6.5 6.38 6.6 6.9 7.5

" Ghms R 60 °F. 111.7 347.8 6€5.1 453.1 - 247.6 189 7

% Carbon 0.80 0.15 = C.17 0.08 0.13 0.01

% Nitrogen : - 0.07 0,02 . 0.05 T C.02 0.04 0.01

C: N o 11.4 7.5 3.4 4.0 3.25 1.0

) Exchangeable cations expressed as % cf total exchangeable bases

Na : . 11.26 | £.95 15.04 24.13

¥ T 5.14 5.07 3.86 1.49 0.90 0.69

Ca’ B ’ 34.57 43.47 1%.11 13.49 11.92 14.37

Yg 31.42 44.92 56.88 54.19 66.38 77.35

Base sat., % 80.28 116.94 91.12 96,30 95.4 . 111.50

Clay minerals .
16.6 15.8 25.74 23.73 ~43.0

Yaol.vvs, Kaol.wue, Kacl.vws Xaol.vva
Ill.ged. Ill.vvs J1l.vws Ill.vve
¥ont.®8 Mont.¥YE  MNont.med,
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- PROFILE No.: 174 Daljosophat’ . ’ ’ : ) IIIBst 51—69. 101R%g yellowish Srown (Hoist and.Dry) clay; very bard,
LOCATIOF : Lat. 33042' Long. IBOSG‘ near roadside moderate medium prismatic to moderate coarse blocky in
Helllngton—Dalaoeopbat road : ; places; frequent long slickensides; frequent iron-shot
SITE:s - . ) Gently sloping second terrace cf Berg Rlver " cBneretions, frequent black Fe/Mn dendrites;. abundant
0-1% slope. ' clay skins/pressure faces.
ELEVATION- 1 © 350 ft. : o
PARENT MATERIAL - Terrace material - alluvium : ) _ Lab. No. B7359 . 'B7360 B7361 B7362  BT363 B7364
: ' o Depth inches. 0-9 9-14 14-25 25-37  37-51 51-69
Horigzon Depth . ) - ) . . ; T ;
inches . . o - Horizon . Ap . A3 . I;[B?n. IIIB22t 1;132'3'& IIIB}t
. 3 %
& 09 1om/4 dark yellowish brown (1om/41t .Y.Br. pry) : : : : Bartiole gise di“r?b—“t“z ,
’ U Gravel separate 2mm 38.7 58.7 18.9 10.1 8.7 12.4
ochtic ) ) gravelly loamy coarse sand; soft, apedal; C. sand 2-.5 mm. - 51.4 22.5 8.7 11.9 11.1 8.2
abundant sub-angular quartz gravel, gradual M. sand .5-.2mm. © 8.3 - 5.8 2.9 5.0 5.2 .. 5.1
: : : ' . F. sand .2~.02mm. 29.3 23.8 15.9 16.8 21.7 20.7
transition. . Silt .02-.002mm. 6.3 © 4.0 8.5 7.4 6.1 S T4
A3 9-14 1073/% yellowish brown (IOYB,/v p.Br.Dry) gravel- Clay +002nm. 7.6 25'5 ; 65.7 59.9 51.1 60.1
' ly coarse sandy clay loam, soft apedal to weak ’ ' X . . Extractayle cations meq. [100 £,
< . : K e KNa : 0.05 0.07 = 0.42 0.93 1.47 2.60
.f;ne blockys wegkly developed clay skins; abun- K 0.06 0.10 0.10 0.08 0.10 0.09
dant sub-angular quartz gravel, occasional Ca- . 0.50 . 0.47 - 2.58 1.64  2.12 3.80
_ " laterite fragments; clear tramsition.. - ' _ ggg c: ) . - 3.3; . i'%g B g'ég : 13'32 1§'§g ig'gg
IIB,., 14-25 1oh6/ pale brown (1om/3r Y. Dry) gravelly . Base sat. %. - _ 70.46 52.66.  76.88 94.70 105 48 115.50
21 3.5 6 4 : . .~ Saturation extract soluble cations meq /100 gm.
: ' -clay; many distinct medium 2.5YR /61'ed (518 : : : ,
Y.R.Dry) mottles; slightly hard, moderate to ' §a o ) . o : ' C ; ég
" strorg fine blocky; strongly developed clay ‘ Ca . - . Co ] : . 0.26
ins/; ' o Mg : o o © = . 0.00
skins/pressure faces frequent.sub-angglar quartg v EClOB/cm.25°c . . R . 3.124
gravel; gradual transition. Caco, eq. 0.0 0.0 0.0 0.0 0.0 0.0
IIIB,,, - 25-37 1oar135/8 yellowish brown (1oxrn/4 SBr .Y.Dry) clay; PH 131°E,0 5.55 5.5 5.8 6.2 6.3  1.65
many distinct medium 2. SYR/g red, many diffuse Ohws R 60?F ) 6007 5216 2266 1160 - 600 284 -
medium 7. SYB/% strong brown mottles, hard, : - - L Orgenic mattex
% Carbon ' 0. 30 - 0,32 0.19 0.15 0.10 0.10
moderate fine blocky; strongly developed clay % Fitrogen . . 0.03 0.05 0.05. 0.03. 0.02 - 0.02
-skins/pressure faces; occasional fine sub-angular C: N : : 10 : 6.4 3.8 5.0 5.0 5.0 )
quartz and iron concretionary gravel; gradual - . Exchangeable cations_expressed as!%;pf total exchangeable bases
transition. Na ) T o335 2,07 . 4.33 8.64 12.33 7.60
: . X : T 4.02 2.95 1.03 0.74 - 0.83 - 0.47
IIIBz3t, 37-51 7. SYR/é strong brown (M01<t and Dry) clay, in : Ca ) 33.55 13.9  26.62 . 15.24 27.78- 28.56
) : Mg 31.23 33.72  44.89 © 70.74 69.04 5.96
places few diffuse fine IOR,% red mottles; very Base sat. % . . 70.46 52,66 76.88 94.70 105.48 115.5
hard to extremely hard, moderate coarse blocky . '
. . - < + s . : g i
to wedge shape tending weakly to prismatic, in a mlnerals‘ . X
places moderate to strong fine blocky; where no _ ¢.E.C./100 &m. clay 19.6 13.2p 14.74 17.96  13.78 2147
N . s ' Identified : 2
mottles present abundant weak 81i°ken§2des’ minerals Kaol.vs. Kaolyvs Kaol.wvs. Kaol.wvs,
occasional long slickensides have 2.5Y,@ light 111.0m 111. 1. E 111. vs
brownish grey surfaces; strongly developed clay ¥.L. 8.

skins/pressure faces; gradual transition.
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an A2 or A.3 equally gravelly with an abrupt transition to the B2lt'
The B is a pale brown, distinctly mottled red, sandy clay, with strong
fine blocky, tending to medium prismatiC'structure (especially
noticeable when dry). Slickensides or pressuré faces are always pre-
sent in some part of the B, the degree of development generally in-
creasing with depth. Although discontinuities within the clay are
obvious due to the presence of gravel lines, no fine stratifications
remain. | '

Wetness of the soils is evidenced in the mottling, gley
colours as in profile 182 are not however, normal. It is interesting
here to note that, while the horizons between 47 inches and 65 inches
show gley colours, the horizons below does not, although it is expected

to be just as wet.

The degree of expansion showed in these soils varies from
long, strongly developed intersecting slickensides with light coloured

surfaces as those of the IIB in profile 174, to the shiny surfaces

23t

‘normal to the B These shiny surfaces are unidentifiable (with

a 10X hand lené§1:s to whether they are clay skins or pressure faces.
In expanding clay materials such as these, it is difficult
to distinguish the limits of the B horizon. The By is a textural,
structural and consistence B. It probably does contain illuvial
clay discernable by thin section studies. Where to demarcate the
‘boundary between the B and the C is a problem. Since the clays are
expanding, soil structure will be formed fo that depth that they are

alternately wet and dried.

Chemical characteristics

Base saturation is high throughout, increasing with depth
to super—séturation in the lower parts of the B Although no carbo-
natés occur in the two examples cited there are rarely found members
with calcium carbonate nodules. Although highiy base saturated the
soils are on the acid side except azt depth, this is due to two
factors viz. the low exchangeable sodium contents in the upper part

of the profile and to the high buffer capacity of the clay type.

Calcium is the dominant cation in the 4 horizons, decreasing
with depth. In the B magnesium is dominant. Exchangeable sodium,
like magnesium; increases with depth reaching iore than 105 of the

exchangeable cations somewhere in the lower part of the B.

In the analysis of profile 182 the anomaly of a higher water
extractable sodium content than ammenium acetate extractable Na con-
tent occurred. This can only be ascribed to incorrect experimental
procedure or method in the determination of ammonium écetate extracta-

ble sodium. The low resistance and high conductivity figures lend
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weight to the correctness of the saturation extract figures.

Profile 182 the more saline of the two, is situated in an
area of Malmesbury graywackes, the surrounding soils are irrigated
with a water from this area, as well as receiving runoff from the
surrounding soils. Profile 174 however is situated in the middle of
a broad terracey no longer receives runoff -and is at present not
cultivated. The water running through its course is from a schist
and Table Mountain sandstone proVenance. In the area surveyed the
latter case is more normal so that resistances should generally be
over 2,000 in the A decreasing with depth in Daljosophat approaching
something like 300 or less in.the lower part of the B. The upper B
is not saline or alkaiihe (in contrast with Langvlei series which has

high pH and low resistances in the upper B.)

Profile 182 is a virgin profile at the roadside. It pro-
bably had a marsh vegetation at earlier times as shown by the high

carbon percentage in the A, high enough to make it an umbri¢ horizon

1
whereas profile 174 which has been cultivated at some stage has a low
carbon percentage. Carbon percentages as well as Carbon:Nitrogen

" ratios decrease with depth, the latter being 5 or less in the B.

Genesis and classification

As pointéd out previously, the recognition of illuvial ciay
accumuiatiohs in such expanding clay.matérials is difficult. Expan-
sion and'confraction of thé clay causes the formation of shiny sur-
faces which resembie clay skins. Physical orientation of clay parti-
cles parralel with shear planes probably occurs. There is, moreover,
a rapid turrnover of sfructural units i.e. the peds are not stable from
one season to another. New peds are formed mechanically by shrinking
and swelling processes all the time, so that any dark coatings of clay
and organic matter are inccrﬁorated into. the soil mass and do not re-
main as thick dark coatings (which incidentally oncé formed would help
stabilise individual peds by demarcating permanent planes of fracture

on drying).

It is.well'to enquire why Swartland with the same clay
materialg shoﬁs such distinct ped surfaces and clay skins and very
rarely slickensides. The answer lies in the nature of the parent
materials.: Swartland's B has formed by the gradual weathering in situ
of the graywacke. Soil formation (and thus clay illuviation and
structure formation) has kept pace with, and is often ahead of.the
wgathering process. Daljpéophat has formed in materials already
weathered (to the extent that the primary clay and sand fractions'
are separate particles). - The momenf these clays were deposited and
subjected to.alternating wet and dry.conditions physical mixing began

pre%énting the formation of permanent peds. An example of this was
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noticed in the field (Profile 313) where a thin layer of terrace clay
wag deposited on the Malmesbury. sediments to be again covered by
colluvium from the graywackes. The terrace clay had strong slickensides
but the other materials from the graywackes were weakly prismatic with
no slickensides and had well developed clay skins. Strong slickensides
moreover demarcated the boundaries of the separate materials, showing

the lack of affinity bvetween them.

Soil formation in Daljosophat’hés proceeded far enough. for
.all evidence of fine stratifications to be obliterated, soil structure
has been formed, accumulation of organic matter in the Al and
leaching into theB has taken place. (The decrease in C:N ratios shows
the organic matter to be more humified and thus not due to presence of
plant roots but to the downward movement of humified materials).
Leaching of sodium, and to a lesser extent of magnesium into the B has
taken place resulting in a relative accumulation of calcium and

potassium in the.A.

Ié all probability, an accumulation of clay has taken place
in the B. It can however at this stage not be definitely said whether
the B is argillic or cambic. It can not be placed in the 7th Approxi-

mation if it is cambic, it should fit fhe Camborthids probably an
undefined Vertic Camborthid but for the fact that it is moist in the
lower solum for longer than seven months. If the B is argillic/natric
then it is an undefined Vertic Natrustalf since it is too moist for
the aridisols. If the B is neither cambic nor argillic then Daljoso-
phat would be a crypto vertic hapludent. Were the gravelly horizons
absent, little hesitation would occur in calling it a vertic hapludent;
it hasn't the structure necessary for the vertisol order, so crypto |
vertic hapludent is probably best until it can be definitely placed by
further study.

Physical characteristics and land use

The B horizon is practically impermeable, site is flat ang
sodium and magnesium nearing upper limits of tolerance to most crops y
so that such a soil could not be recommended for extensive irrigation.
With the normal depth of the upper coarse material encountered,

Daljosophat seldom varies from the value B, as defined by the Soils

Research Institute. :
Due fo the accident of site-alongthe banks of the Berg river,
Daljosophat is used mainly for the production of wine grapes when
cultivated. With the use of semi intensive drainage systems it is
usually irrigated where cultivated. Vines on this soil appear sus-
ceptible to sunburn - a combination of burning and physiological
drought probably due to the shallow root system-the result of the pre-

sence of the dense B.
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On the deeper more gravelly (terrace gravels) meubers

apricots are growne.

Associated soils

Daljoéophat normally occurs in a-weii defined landscape
bounding with alluvium on the one side and wifh_upland soila and
Langvlei on the other side. Within this landscane Daljosophat is
associated with deposits of a varying deptia of terrace boulders and
fine sandg overlying either terrace clays or in the nigher lying
positions, overlying clays derived from the underlying sedimentary

rocks.

Daljosophat series definition

Al/Ap coarse textured - no finer than fine sandy loam

}12/;&3 chromas greater than 2 values greater than 4. Abrupt

transition to

B, Nore than 505 clay. Noderate to sirong redium to fine

2t
blocky. No grade of prismetic structure sironger than
weak. No prominent coatings on ped surfaces darker than
the matrix by a value of 2 or a chroms of 2.

Evidence of expansion and contraction evident in the B
Chromas of upper part of the B are no darker then the
6ver1ying A horizon. pH ié less than 7 in the upper 10
inches of the B. Gley colours are permitted below 20
inches c¢f the upper limit of the B. There must be
slickensides in such gleyed materisl. Sxchangeable
sodium is less than 15% and base saturation wore thap 70%
increasing with depth. Gradual transition to

BS/C No rock structure. Fully base saturszted.
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BOTRIVIER SERIES

This soil is of limited occurrencé found only in well
developed valley bottomlands in granite areas, mainly in the northern
half of Paardeberg. It's distinctive morphology is typified by pro-
files 82 and 145.

Site

Typically Botrivier occupies level relict bottomland sites
varying from 10 ft. to 20‘ft.'above the present watercourses. It is
seldom in a position in which it can at the present time receive
much in the way of runoff,salts, or alluvium. There is typically a
» distinct step in topography between this soil and the alluvium,

‘whether young or old.

Parent naterizl

_ - Botrivier has formed.from a grénitic alluvium not very
strongly weathered and seldom having been transported very far. Fel-
spars are usually evident tc the naked eye in the C, and are also

present to a lesser extent in the sand fractions of the B.

Morphologzv

» Horizon differentiation is very distinct. A grey brown
bcoarse texturedvAi/Ap overlies an equally coarse lighter—coloured A2'
The A2 abruptly overlies a dark coloured prismatic B horigon. There
isg invariably fine albic tenguing in the upper part of the prisms.
. Ped interiors of the B are not as dark as the clay coated exteriors,
mottling is usually present in the B. The B lies abruptly on a
Alight coloured mottled clive duripan. This duripaﬁ is at times
massive indurated, and at other times is made up of coarse blocky
cemented duripeds. The duripan is too hard to be penetrated with a
pick, it was only in non representative pedons'such as profile 208 that

(1)

it appears that degree of cementation decreases with depth, this was

-1t was possible to describe it at depth. From laboratory studies

not noticed in the field however except at Dudley Vale where in a

ravine undercutting of the duripan by water action is to be seen.

The depth of the A horizons varies considerably from six
inchés up to four feet with about two feet being normal. The B is
sometimes thin and discontinuous, other times it is found up to two
feet thick. Viewing the whole soil individual, the transition of the
A to the B is wavy with the crests of thé waves, i;e. shallow soils,

lying parallel to the direction of the valley bottom.

(1) J.J.N. Lambrechts - Dept. Soil Science, Stellenbosch University



PROFILE Ro.t
LOCATICN
SITE

ZLEVETION
PERENT KATERIAL

. Horigon Depth

inches
Al 0-4
Ochric
A2 4=-17
Albic
1132t 17-24
Natric
IICs:i 24-51
salic ~
~ durifen
Lab. Ro.
Depth inches
Horizon -

Gravel separate
2wm,

C.sand 2-.5am,
¥.sand .5-.2mm,
F.sand .2-.02mm.

Silt .02-.002mm,

Clay  .002mm.
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82 Botrivier series

Lat. 33°37¢. Long. 1€°6' on farm Dudley Vale
Relict bottomland minor tributery of Iosselbank
River % slope

550 ft.

—,

Cranite alluvium/colluvium

10!35/2 grey-brown {10YR /21t Gr.Dry)sand loose
to soft, apedal; gradual transition

1013?5 light brownish grey (IOYR%guhite Dry) lezmy
san&; soft, apedal; frequent rusty root holes;
abrupt transition. ’

5!5& dark grey sandy clays feu rxne distinct

2. 5!/ olive brown mottles; N/o very dark grey
(Nﬁ% ax,cr.n:y) thick clay coatings. cover ped sur—
faces; fine albic (¥ 70 white Dry lom/svary pale
brown moist) tonguing is present in the upper
three inches; extremely hard, moderate to strong
prismatic (weakly columnar) varying from very
_coarse to mediuwm, breaking to coarse blocky;
aSrupt transition.

2.5!"/ lieht brownish grey (moist and dry) saﬁdy
loam; many medium diffuse 7. 5YR§£ ‘Teddish yellow
mottlesy rare SY/& light grey to grey clay skins
down fissures; extremely hard, cemented.

B7354 B7395 B7396 ©OB139T

0-4 417 M-26 0 2451
! Ay B¢ 1844y

Perticle size distribution %

1.2 0.0 4.5 3.9
43.8 455 25.1 31.5
18.6 3.0 5.6 16.5
26.5. 25.0 ) 16.8 24.3

5.2. 1.5 4.0 14.1

4.9 4.6  46.9 7.1

Extractzble cations mea./1C0 gm.

Na 0.16 .07 2,48 v2a  1.47
X : 0.23 0.15 0.45'o,w°— 0.14
Cca 0.51 0.33 3.18 3,00 2.69
kg T 0450 0.22 6.48 gwy 2.1
.C.E.C. 1.74 0.99 12,15 6.34
Base sat. % - 68.9 . 11.8 103 - . 102
Ca003 eq. . ) 0.0 0.0 ‘ 0.0 . 0.0

"PE 1:3 B0 6.0 8.2(6.0)  1.35 8.23
ohms R 60°F 3794.4 4163.3 236.8 170.7

Saturation extract scluble catione meq./lOO £m.,

Ba ‘ -7 1.9 172
K o _ 0.00 0.01
Ca . _ 0,28 0.4
v _ 0,00 0.20°
EC10°/cm.25% ‘ 7.2€ ‘21.28

Organic matter

% Carbon - - 0,40 01 o 0.28 0.04
% Nitrogen 0.03 c.01 0.05 0.01

S 13.34 11.0 5.6 4.0

uxchaggeable cations expressed as 5 of total exchangeable bases‘:

Ka 9.2 " 9.05 10.25 25.03

X o 13.2 15,15 3.51 . 2.00

Cca ) 29.31 33.33 2382 39.35

¥e 17.24 22.22 5:.38 © .29.62
Base sat. % -68.9 17.71 103.7 - 102.2 .

. . Clay minerals )
C.B.CLACO gm. clay " 35.52 21.52 25.88 £9.29

Mincrals identified Xaol.v.s. Kaocl.v.s.
' " . t. Yont. E.8.
Mont. &. )
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PROFILE No. 145 Botrivier sgeries- . . ) Extragtable cations men.(lOO g5 \;,
. L9
LOCATION " Lat. 30°33' Long. 18%51' on farm La Rhine _ ¥a ‘ 0.2z 1.7 2.43 1O

SITE &+ Second Botrivier Terrace, Relict Bottonland . Eo S e 0.29 0-22 %@
=15 slope _ ‘ . Ca : . 0.44 1.75 . .1.63 '\.5;
ELEVATION 500 £t. N Yg : 0.33 6.68 6.55 ©22—
PARENT MATERIAL  Granmite alluvium/colluviua ¢.B.C. . 2.49 n.er . 8.5
: ) . ’ Bage sat. % 40.15 89.97 1130
Horigzon Depth s . ~ - _ : . ‘
inches - ) » ‘ ‘ ‘.,a(!O3 eqe 0.0 0.0 - - 0.0
4 o 101RY, very dark grey brown (10YEY,ak.Gs.Br. , P8 121 2,0 5.15 o sos 7.3
Ochric . - Dry) sand; slightly hard, apedal, gradual Ohus R 60°F 4995.0 . 222.0 s
' transition. ) » .
L 6 8, Organic metter L
» A, }-1-8 mn/s pale brown (10!3/3 v.p.Br.Dry) sandj v % arbon . 0.22 0.17 0.06
Albic., frequent vory fine rusty root holesj slightly hard, % Nitrogen . 0.02 0.02 0.01
apedal. A one inch thick albic 10!87/3 very pale Cex : 1.0 - 8.5 6.0
brown (vbiter than Ke/o Dry) overlies and tongues : . :
. veakly and finely into the By,. Abrupt transition v o Saturation extract soluble cations meq; /100 gm.
118, ¢ 8~16 . 10736/ pale drown (1m/,‘,1z.ar.nxy) clay loam; vith Ns . o 1.13 . 0.83
‘Fatrie ’ thick prominent 10YR /1 very derk grayto 1OYR /,‘, very X L o 0.00 .. 0J00
.dark-brown clay coatings on ped a..rt‘acen and down Ca ] . ) 011 o 0,08
root channels. Colour varies to 5!/ pala olive Mg B R T 0614 0.05 .
in places, with pany fine distinct 5!34/6 yellovhh 2903/“.25% : ’ 8.47 - B.23.
-red n_:ottl_ea. Extrexely hard, moderate coarse pris- ) -
nmatic breaking to coarse bloclq; abrupt transitien. . xchag‘eablo cations exgressed as % of tctal eXC angeable basges
chiu 16-32 5!8/1 white 5‘!7/1 lieht grey and 5!/1 grey loanj Na : 4.82 ' 551 - ‘ 14.77 =
duripan many large distinct 7. 5!!!/8 strong brown and 5!/3 _ K 4.41 2.48 2.03}
: olive mottles; extremely bard, massive cemented.. ; )
In places moderate to strong ccarse blocky, ex- Kg . 13.25 . 56.04 60,01 % G2
tremely hard, cemented duripeds mere found. Clay Base ”f" * ‘_‘0'16 ) ”'97 130.32 [
skins occur down fissures. : ' :
) : : ] Clay minerals
‘Lab. How 1408 37409 37410 : C.E.C./IOO gm. clay 30.74 2G.24 53.96
. A
Depth inches o8 £-16 16-32 Minerals identified Kaol.v.v.s, Kaol. St
Horizon A - 1B, 1ICM , 111. med. 111. med.
: ¥.L. med. F.L. nmed,
Particle sigze distribution % )
Cravel separate 2mm.. 4.0 3.7 - 0.6
C. sand 2~.5mm. 33.6 22.2 30.7
M. sand .5-.2mm. 15.6 6.1 ' 9.4
F. sand .2-.02mm, | 36.8 18.9 24.8
Silt .02-,002mm, 8.6 15.1 23.5
Clay « 002mm, - 8.1 39.9 15.4
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PROFILE No.

LOCATION

SITE

ELEVATION

PARENT MATERIAL

Horizon

Ap

21t

IIIB
and CM :

IV e
and B

Ivce

REMARKS:

Depth

inches’

0-9

9-17

17=23

23&36

36-40

60-70

208 v
Lat. 30°33' Long. 18°51' on farm La Rhine

Relict bottomland O-1% slope - 100 yds. up-

'streamAfrom;prdf.él45

500 ft.

- Granite alluvium

2.5Y2%vGrey brown (lOYRs'%& 1t.Gr.Dry) sand;

soft, apedal; gradual transition.

'lOYRé& light brownish grey (IOYR@QIt.Gr.Dry)

sand; soft to slightly hard, apedal; abrupt

transition.

75Yég olive, jY%g olive brown, 2.4Y3§ grey~brown

sandy clay loam; extremely hard, strong medium to

‘coarse prismatic breaking to medium blocky; with

prominent lOYR%& dark grey brown clay skins on

- ped surfaces; abrupt transition.
'2;5Y§2'1ight brown (2.5Y%@ p.Y.Dry) coarse sandy
‘loamy common medium diffuse 7;5YR/é reddish

'yellow’mottles,‘rare 2.5YR%g'red root holes; ex-

tremely hard cemented with inclusions of weak to

moderate coarse blocky materialj lOYR%& very dark

.grey cléy skins; gradual transition.

2,4Y§% grey—ﬁrgwn éandy clay-léim, coarse sandy
loam and very coarse sand with a lens of gravelj;
rare 2}5YR$g?red root holes; extremely hard'
cemented with inclusions of weak coarse blocky
material;IIOYR%& dark grey thick clay skins; gra-

dual transition.'

2.5Y§% light brownish grey (2.5Y3&1t.Gr.Dry) coarse

- sandy loam and coarse sandy clay loam; many large

diffuse IOYRgg yellowish brown mottles; extremely
hard cemented with inclusions of weak coarse
blocky material; very thick 2s5Y%% dark grey brown

clay skins.

On the other side of the profile the first discontinuity dips

down to 60 inches and in one corner up to 70 inches, i.e.

the overlying sand is 70 inches deep.

Other than the lens of‘gravel evidence:of stratification;

the nature of the parent material; is no longer evident,

although texture varies considerably in the C and B and in
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Profile No. 208 continued.
“the C no definite boundaries to each textural class
could be discerned. No mechanical analysis was-done
on the various parts the textures being merely assessed
in the field, itiis thus possible that varying degrees
of cementation -influenced the assessment - cemented
materials invariably feel of a much coarser texture than

they actually are.
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Chemical properties

The pH increases with depth being acid in the 4 and glkaline
ip the B and C. The pH.figure of 8.2 for the A2 of profile 82 is high.
An independent determihation by the writer puts this atv6.0 which 1is
in accordance with resistance and exchangeable sodium and magresium
figures.

_ The A horizon is leached of most of its cations, bhydrogen
being the dominant one. Profile 82 shows a surprisingly high potassium
content in thé‘A. A movement of potassium within the A4 is indicated
as well as an accumulation of it relative to the other cations. Ex-
changeable magnesium increases suddenly from the A to the B being
greater than 50% of the exchange capacity in the B. The B is either
saturated or nearly so. The pezk of sodium accumulation.is found»in
the Cm which is fully saturated or super saturated with cations. In
the C the exchangeable sodium percentage is 14.77% in profile 145 and
. 29.03 in profile 82 - figures which are rellected in the high i of

these horizons.

The C.E.C./100 gm. clay figures for the C are high, this is
attributable to the cementation of clay. Lambrechts1 found that by
removing;iron the.silt + clay percentage determined in the T of pro-
file 145 increazsed from 29.8% to 37.7%. This is notwithstanding the
fact that cementation of the C appears to be chiefly by silica (the
material does not soften in HCl but disintegretes on boiling in NzOH)
Due to cementation of clay into silt sized particles, clay estimated
by normal methods is low so that calculated C.E.C./100 gn. clay is
unduly high.

Eluviation of organic matter from the_Al into the B2 nas
occurred in both profiles. In profile 82 the figures demcnstrate
this movement very well, carbon percentage is highest in the Al, is
low in the A, and again high in the B, (-28% organic carben). The
decrease in C/N ratio from the & to the B2 show the nmore humified con~-
dition of the organic matter in the B, as is to be expected where wove-
ment is by the process of dispersion of humus rzther than mechanical

movement.

Physical characteristics znd land use

The flat nature of the site whére these soils are found to any great
-extent, together with the wavy nature of the B horizon renders the
draining of thése‘soils ratﬁer difficult. According to standards used
by the Soils Research Institute, the irrigable value of Botrivier is
B2 or C depending on depth of the A horizons.

| Roots do not enter the soil deeper than the B to any appre-

ciable extent and seldom into the C, so that with members shallower

(1) Laﬁbrechts, J.J.N.: Dept. Soil Service, Stellenbosch University
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than about 20 in¢hes, crops alternately suffer drought and waterlogged IX
conditions. These soils . are however generally put tc wine grapes, or
-as . in the case south of Paardeberg on members about 4 feet deep, fruit
‘trees apparently do well. In the vicinity of profile 82 the effect of
depth of soil on tree growthiis very wéll shown, the height of tree

being roughly proportional to twice depth of A horigzons. %

_Aésociated soils and mapping

Botrivier occuré either alone in well defined terraces sur-~
rounding the alluvia in the bottomlands, or in the bottomlands them-

selves as a complex association with a deep sand resembling Fernwood
Langkloof)
Survey

strdngly gleyed alluvia’andbsoiis such as profile 142. Where these

series, organic alluvial soils similar to Krakeel series ( and

complexes occur it is not possible to separate the variocus members at

normal mapping scales.

Genesis and classification

The site in which Botrivier is normally found, viz. as
‘terraces on either'side'6f'younger:bottomland alluvia as well as
being found in'true bottomland sites has led to the idea that this
soil is a>relict. It's stranding is possibly linked with the final

20 ft. emergence pf'the coastline.

The tonguiﬁg of an albic into the natric horizon shows that
the soil is at the present stage undergoing a process of destruction
of the natric rather than the formation of the natric. Since this
process was not seen anywhere else in other natric or afgillic
horizons this is taken to show this‘soil as "older" than those soils
found with natric horizons elsewhere. (A step further in the soil

development process)

If the particle size distribution figures are corrected to
bring the B and C horizons to about the same clay content as down be-

low by using the factor %&, these figures are obtained:-

Profile 145 Profile 82
B, (x%,) c By (xY,) c
C. sand % 33.3 30.7 37.5 37.9
M. sand % 9. 0 9.4 14.4 16.5
fi.sand % 28.2 24.8 25.2 2443
Silt % | 22.5 23,5 6.0 14.1
Clay % 17.0 15.4 17.1 7.1
Silt + Clay % - 39.5 38.9 23.1 21.2

As has been pointed out previously the silt figures are high

due to cementation so that silt + clay figures are a better indication
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of presehce~or'lack'of lithological discontinuities. From the
figures above it can be seen that there is no definite discon%ﬁty
in particle size distributions between B and C horizons. The greater
clay content of the natric is therefore attributed entirely to illu-
viation of clay from the A and to weathering of the felspars origi-

nally present in the B to form clays.

As is normal with most soils where the C is similar to the
parent material fros which the B was formed, the C is less weathered
than the B. Abnormally however the transition from B to C is abrupt
and smooth.showing the C (the duripan) to be a.soil horizon and not
'a relict land feature from which the soil has formed as could be
suggested. The duripaa decréases in degree of cementation with depth
also showing it is not at present weathering and is more probably in

a stute of formation in places.

| Inmthe bottomland west of Paardeberg between Welgemeend and
Doornfontein where the loweriﬁg of the stream has not kept pace with
the lowering of base levels elsewhere a member of Botrivier series
was found with a duripan thin and weak enough to auger through, a
strong water table which rose two feet up this auger hole was
encountered below the duriqu (a winter observation). This water
'table is considered to be a significant feature of genesis of Bot-
rivier. |
. From the abovenamed arguments as well as studies on distri-
bution of Botrivier and its associated soils its genesis is hypo-

thesised below.

Botrivier has formed from a granitic alluvium rich in fel-
spars. In fairly level positions_receiving runoff with salts a natric
horizon formed overlying a gleyed C. This s0il probably was similar
to profile 142, a so0il found in association with Botrivier, in which

the water table still persists in the C.

With the lowering of the base level and consequently of the
water table; under influence of the high sodium conteht of the C, clay
destruction took place. The silica released by this clay destruction
cerented the C, probably being aided by the small amount of silica
present in the ground waters leached out of the weathering granites.
This cementation of the C preserved it in the same unweathered stage
it had been in when gleyed, since it was so dense nmoreover, anaerobic
conditions persisted so that gley colours were retained. (it is
possible the light chromas are as a result of destructicn of clay
coatings on sahd grains so that colours are basically those of the
primary sand particles). At the same time leaching.of salts and
clay out of the A into the B continued, clay noving chiefly in the

dispersed state under the influenée of high sodium (and magnesium)
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PROFILE No.
LOCATION

SITE

ELEVATION

PARENT MATERTAL

"Horizon 'Depth'

inches’
Ay 08
A, 8-26
IIB21t 26-32
IIB3-gt 32-43
IIIC_ . 43-60
W.T. 60 plus

142

Lat; 30034' Long. 78°51' on farm Botriviersvlei
Broad alluvial plain - 0-1% slope '
500 ft. -

Alluvium

lOYR?& grey loamy coarse sand; loose, apedal;

gradual transition.

lOYRé& light grey (Naglt.Gr.Dry) loamy coarse
sand; soft to slight hard, apedal; clear transi-

tion.

IIOYR%& black clay; firm, weak blocky tending to

- prismatic moistj gradual transition..

5Y3& grey sandy clay; slighfly firm weak blocky;
weak distinct olive mottles, moderately developed

dark grey clay skins; clear transition.

- 5G3& greenish grey gravelly clay, few distinct

olive mottles increasing to many with depthj
firm, weak to moderate medium wedge shapedj; many
nearly vertical slickensides/pressure faces;

frequent fine sub-angular quartz gravel.

The water table is actually at 24" as evidenced

by a previous pit sited near this'in which after

three days of-being dug wateriwas found to

within 24" of the surface.
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content on the'exchénge'positions. A stage having been reached in
the upper part of the B that the clay was largely sodium (and mag-
nesium) saturated the clay became unstable, its destruction resulting
in formation of ‘fine albic tonguing. It is possible that silica re-
leased by this destruction was leached into the C thus causing the
uppér C fo be more cemented than the lower part.  The formation of
the duripaﬁ'iS‘however“seen'as chiefly caused by the presence of
gradual lowering of the water table, a feature essential to its for-
mation since”if'the‘duripan formed by leaching from above its very
dense nature would preclude it from forming to any great depth (dnce
formed, little further passage of water is possible through it.) \As
.the.water table descended cementation of.the material left dry behind
it took place. Simultaneously with the lowering of the base level,
the stream began cutting into, and removing the bottomlénd soil in
places and depositing.alluvium in other places resulting in the com—
plex pattern of soils foﬁnd in these valleys. As down-cutting pro-
ceded remnants of Botrivier were left as benches along the sireams
often in most unlikely positions for the occurence of a bottomland
soil. High up in the Botrivier—La Rhine water shed is for example
an individual of Botrivier series about 20 ft. above the alluvial
organic pfesent bottomland. Often.ﬁhat appears to be two separate
1evels are  found. ‘In the abovenamed valley for example, further
downstream Botriﬁier is found,aé a:complex'with young alluvium not
more than 12 ft. abov;'the présent:péseilevel. At Dudley Vale an
example was found on a éonvexvtopoéraphyvsurrounded by individuals

on a flat topography with no apparenf-difference in morphology.

Since the streams dissecting Botrivier are young, corre—
lations with Berg River terrace levels are rather hazardous, it would
seem, however that Botrivier is . of the same geological age as
Daljosophat, if the bench 1evé1 oleotrivier may be taken as corre-

sponding with the 20 ft. emergence.

" With a natric horizon and a duripan Botrivier is a Nadur-
argid ’ It is not orthic as it has no assessable célcium
carbonates present. In older systems it would have been defined as

a magnesium solonetz.

Botrivier series definition

A . coarser textured than fine Séndy loam less than 12 inches’

1
thick.,
A2 Values greater than 5 and chromas less than 4 or if this

is lacking, a thin albic horian tonguing finely into the
underlying B2 must conform to the colour requirements of

the A An abrupt transition to the B

2 2
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A prismatic dark coloured (or light coloured with-promi—
nent thick dark clay coatings on the ped surfaces - chromas
and values of less than 4). More than 35% clay, more than
50% (Exchangeable Na + Exchangeable Mg) must be fully base
saturated or if not the underlying C must be over saturated.
R 60° F less than 250 ohms or conductivity greater than
4 x 10° mmho/cm. 25°C (Sat. extract E.C.E.)

.Abrupt transition to the C

A duripaa which does not soften in HCl and does not contain
free carbonates. pH less than 7. With the colours of

strong gley.
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CHAPTERIv -~ SOIL GENESIS

Soils are the end products of the interaction'and expression
of the soil forming factors:- climate, organisms and topography; on
the parent material over a given length of time. Of all soil forming

factors, only time is independent of the other factors.

Climate, that is climate within the soil mantle, depends not
only on external climate, but also on topography and type of material.
The organisms living in the soll mantle vary according to the climate

——
of the material as well as the nature  of the material. Topography re-
- - TT——
sults from the eroding force of external climate over a given time
acting on the parent material and parent surface. Parent materials
of soils are themselves the end products of the forces of erosion

climate and organisms on the parent rock over a given time.

The writer concurs with de Villiers (1962) that soils are
the end products of soil forming factors at present operating, on the
parent material. If one factor is changed the soil, being no longer
in equilibrium with soil forming factors, must necessarily change.
Time, as a soil forming factor, is important oniy in so far as it
takes time for the soil to reach equilibrium with soil forming factors.
Once equilibrium is reached, time no longer influences so0il formation
as long as the ofher factors remain éonstant.(In time the other factors
do change - topography and therefore soil climate tends towards an
equilibrium with eroding forces and thus changes with time until

equilibrium is reached.)

Soils on those land-~surfaces unaffected by events of the
Pleistocene are presumed to be in equilibrium with their environment.
Those soils on surfaces affected by the Pleistocene are largely also
in equilibrium with environment or tending towards equilibrium. Only
in those affected by events in recent times, is time considered an

important soil forming factor.

Few instances were encountered where changes in topography
resulted in soil differences without an accompanying change in parent
material. This is to be expected in young landscapes and in semi-arid
climates - only on weil formed pediment slopes where there is a uni-
formity of parent materials do pure tépographic (cetenary) effects
evidence themselves, such slopes are absent in the Westeran Province.
Examples do occur where soil morphology is affected by topographic

position.

The differences between Langvlei and the narrow colluvial
valley soils (profile 24) i.e. of ‘accumulation of salts in the solum
and of gleying in the C; are directly attributed to topographic

effects. Langvlei occurs in flat bottomland positions which are
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inherently poorly drained, while the collﬁvial valley soils occur in
weakly formed bottomland positions with steeper slopes -~ positiohs in

which accumulating waters rapidly drain away into the bottomlands.

The gleying in the B and C of Swellengift is the resulf of
the flat tppography in which it is found. Excess water in the Swellen~
gift landscape drains away very élowly due to the flat topography with

the result that anaerobic conditions persist in the B and C of

Swellengift for, at the least, the whole rainy season.

In the area studied, parent materia1 is the most important
soil forming factor. This is tb be expected since little climatic
variation within areés of homogenous parent materials occured, the
higher rainfall beingvlimited to the graniteé, and the low rainfall

to the sedimentary rock areas.

Parent material as a soil forming faotbr

Parent material is the material in which the soil was formed.
The underlying rock is not the parent material of the soil and nor-is
the rock frowm which the materials originate. Discofdia, Windmeul and
Paardeberg all formed in granite-derived materials; these materials

differed vastly from each other, however.

The intensity of climatic soil forming factors - weathering
and leaching is low under the conditions pertaining in the aréa. The
nature of the soils are thus closeiy correlated ﬁith the nature of
their parent materials.. Swartland is derived from the salt-rich Mal-

'mesbufy graywackes, so is itself salt-rich. Swellengift, formed from
the leached Klipheuwel sediments, is acid. In the phyllites and
schists, the salts in the Malmesbury sediments have been recrystallised
during metamorphism with 6ther constituents to form new minerals.
Kanonkop and Zwartfontein; soils formed frow the metarorphic rocks,
‘are acid soils because their parent materials contain no free salts

(salts which are released by physical weathering alone).

The presence of discontinuities in lithology of the parent
material of all the main soils in the area complicates the elucidation
of leaching patterns. It seems that sodium and magnesium are the only

cations to be moved to any extent.

Low weathering intensity encountered in the area is indicated
by the presence of illite even in the upper colluvial horizons of
Swartland and the presence of felspars in the clay fraction of Kanonkdp
and Zwartfontein. The clay minerals in Swartlénd afe mainly inherited
as such from the parent material. In Kanonkop and Zwarffontein clay
minerals are formed by the alteration of the’priméry micaceous
minerals (sericite and chlorite).. The presence of only rudimentary

soil formation in both of thése soils is attributed to the fact that
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the schists and phyllites are less prone to physical weatheriné‘ﬁhan
are the'graywackeSj- in Swartland physical weathering can libérété
clays but in the metamorphic rocks only qhemical,altératiqn results

in clay mineral formation.

The nature of the pafent material as-an important soil
forming factor is most significant in the granite areas. Two basic
types of material are:encountered, viz. young_pooriy weathered
material and highly weathered (lateritic/oxic/ferralitic) material.
The highly weathered material (see Discordia series) is thought to

be a2 relict of the Tertiary period.

buriﬁg'the Tertiary period, under weathering conditions more
intense that at presentvprevailing, the granites were deeply and strong-
- 1y weathered. This weathering took place in a2ll probability on a
flatter surface than that on which the material occurs today. Under
the high rainfall necessary to produce latéritic weathering, the
material could only have accumulated to the depths it occurs at on a
gently sloping surface. As bointed out by de Villiers (1962) there
is an interaction between topography (steepneés of slope), rainfall
and the depth to which weathering products may accumulate in equili-
brium wifh that slope and rainfall. Weathering of the material ex-
posed on the Tertiafy surface produced a seséuioxide rich kaolinitic
lcay. Almost all of the primary silicate and micaceous minerals in
this material are weathered to»clay and sesquioxidesj most of the-
by—produéts have been leached out. In places this material on

exposure has hardened irreversably in its upper regions.

Physical weathering of this hardened méterial on exposure
has 1iberateh clay and sesquiokides to produce an oxic soil - Dis-
cordia. Where a young coarse granite drift overlies the.pre-
weathered materiél, it has/not broken up and Windmeul series has
formed. Where a similar young granitic drift overlies weathered
granite (with_granite étructure prcminent) Paardeberg series is
"~ found.

Differences in the state of division into_finé particles
of their parent materials has been the»major influence in causing
the resultant morphological differencés’between Daljosophat and Lang-
vlei. This difference in texture of the parent materials is the re-.
sult of different modes of deposition. The parent material of Lang-
"vlei has not been transported far, is a mixture of colluvial and
alluvial debris. Taljosophat has formed in a rivér deposited clay,
of the same origin as Langﬁlei but broken up into primary particles

by the mechanical action of the river.
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Zonality - the major soil forming processein the area

‘As has been pointed out by many pedologists the theory of
climatic zonality as first propagated by the Russians is not applica-
ble in Africa where homogenity ofvparent"material does not occur to >(
the same extent that it does in Asia and the United States. Van der
Merwe (1948) did apply zonal theory to South African soils. Indeed
this is one of the few criticisms which can be directed at him. While
professing to the zonal theory, he did not adhere to it. What he

‘classified in hié legend were the zonal (Climatic) soils formed from
the modal parent material. Soils which formed on parent materials
other than the modal parent material, as envisaged by him, were rele-
gated to the intrazonal order. Van der Merwe failed to recognise

that there exist climatic zonal soils for each and every parent Xy
material. In the area studied, for example, Zwartland is zonal on

the salt rich Malmesbury graywackes and Kanonkop on the more acid

less argillaceous phyllites.

The zonal soil in the area studied formed -in argillaceous
materials is an argid. Depending on the base status of the parent

material either a natrargid or a haplargid will form.

Slabber (1945) and van der Merwe (1941) both put the soils
into the ﬁodsolic soil groﬁﬁfon the basis of the light textured and
light coloured A and heavy dark cocloured B horizons. Van der Merwe
considered the soils truncated podsolic soils. Loxton (February,
1962) has called the soils "Noncalcic brown soils of the S.W.Cape".
These soils have a weak horizon development; active lateral eluviation
of clay, weak illuviation into the B and kaolinite as the dominant
clay mineral. Loxton's classification was bzsed -largely on van der
Merve's. Van der Merwe recognised no difference between scils in
the South Western Coastal Belt (Boland) aﬁdf£he Southern Coastal
Belt (South Western Districts—Swellendém;Caiedon)° In the area
studied lessivage processes are stfong,'and kaolinite and illite are
the dominant clay minerals. The reason for poor horizon differentia-
tion often being encountered is the youth of the landscape not weak

illuviation into the B.

It would appear that under similar annual precipitations
similar soils form from similar parent‘materials whéther in a winter
rainfall or a summer rainfall area. Milkwood Kraal defined by
Beater in Natal derived from Ecca shales appears analogous to Swart-

land

On the formation of heuweltjies in the area

In the area there occur, isolated mounds from one to five
feet higher than the surrounding soils and 15 ft to 16 ft in diameter.

While they are relatively rare in occurrence here, they are of interest
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con51der1ng their abundance north of Malmesbur3 and espec1allv in the

Piquetberg area.

T These mounds or "heuweltjies". ("heuwels") as fhey are known
differ from those to the Northbby the absence of a lime pan parallel
to the surface of the mound. DTuring the coarse of'the-survey, pits
were dug in a number of them. . They are normally dark in colour
(chromaé and values less than 3), organic rich and of>mbre or less
uniform textufe to a depth of 4 ft. in shales to 9 Tt in sand deposits
over shales. They have higher pH values and finer textures than the

surrounding soils where the latter are acid ahd/or sandy.

Van der Merwe (1941) states "there is no doubt whatsoever
that these mounas (in the Stellenboscn area) are of a different origin
to those occurring in the drler reglons - halmesbury «. Districts".

- The writer can not agree. There seems_no reason why the same
méchanism can not be aprlied to the formation of both types of mounds

although they differ morphologically.

 Of the heuweltjies in the Stellenbosch area van der Merwe
gstates that "The consensus of opinibn igs that two factors- trees and
ants - are responsible for the fdrmation of these mounds“. The trees
are believed to catch up dust‘in.the air thus building the mound.

The ants incorporate organic matter in the soil mass.

Those test pits made in heuweltjies in the area surveyei
have the following factors in common - (a) a remarkable absence of
stones in the upper five feet notwithstanding the presence of stone
lines and gravel in the surrounding soils; (b) a remarkable uni-
formity of textufe ﬁsually to over six feet although surrounding soils
have well developed textural B horizons; (c) accumulations of salts
of calcium and of organic matter (thevofganic matter being well mixed
with the soil); (8) termite chanmels and, in those mounds still in-

habited, fungus gardens.

The heuweltjies are believed to be formed by termites (rys-
miere). These termites are not of the mound building type but of the
subterranean type. In building'their underground home fhesa termites
must remove:soil particlés in order.to_fdrm'channels. The particles
are carried from the lower part of the soil into the upper part or onto
the surface. By the continual building and.rebuilding of the channels
the so0il massis eventually well mixed. This explains why in sandy
areas - sand on clay - the hcuweltjie has a much finer texture in the
surface horizon than the surrounding soils but in the heavier textured
soils there is not much difference between texture. of the heuweltjie

and that of thevsurrounding sdils.. During tbeir channelling termites
undermine gravel particles which are lowered by gravitation to near
the lower extrémity of the termiteractiVity. Particles 2 mm and

smaller in diameter are carried upwards by the termite=z. The coarser
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materials probably are deposited away from the mound and the

fine materials are used to build the walls of the channels.

In the area studied, the_highest heuweltjies were encountered
in sandy materials. In the Malmesbury shale areas thev are only
slightly’highér than the surrounding soils. In order to build the
walls of the channels, fine matérials'are essential. In sands the
termites must thus extend their activities deeper in order to pro-
‘cure these fine'paiticles than in the shaie areas where fine particles

are present in the surface horizons. (Fine materiasls from the sides)

_ During digestion of soil particles and their cementation as
.channel walisthe‘termite secretes.calcium carbonates thus increasing
the pH of the medium. The calcium in all probability'b‘e’-ing derived
from the underlying sediments. Du Toit (1939) with regard to the
heuweitjies in the Malmesbury Piguetberg arez states that they are
associated with the occurrence of limestones. For the production of
fungus gardens in the termitaris, a nearly neutral pH is essential.
It ié thereforé to be expected that where there is no source of cal-
| cium the termites can not thrive and where thére is abundant calcium
‘present so will more migratory termites (flying ants) be able to pro-

duce termitaria.

Undoubtedly another source of.cations is the digested re; '
mains of organic matter. In the course of a decade many tons of
organic metter must be carried into the termitaris - each worker ter—
mite on the collecting routine carries roughly his own weight in or-
ganic meterial with each trip he makes. This is where the higher
nitrogen, phosphorus and potash conient of the heuweltjiés as recorded

by Juritz (K09 ), comes from.

Accepting the fact that termdite channels occur in all heu-
weltjies in the area covered in this study, it had been suggested that
the termites are secondary features and not the cause of therheuweltjie
This would be a remarkable coincidence. The guestions "Where is the
material which has been removea from termite channels, and what of the
expansion which must occur from the loweiing of the bulk density of
the soil by termite action?"'_can,not be answered except by accepting
fully the idea that termites are responsible for the heuweltjiesbin

this area.

- Tc return to van der Merwe's idea of a'separate operating
mechanism for hereltjies in the dry areas (he includes Malmesbury in
this dry group) all pits examined in heuweltjies in this arez had ter-
mite channels evident, none had & lime pan. A heuweltjie in granitic
naterial 3 miles ffqm Malmesbury had no lime pan nor did one on the
farm Ongégund_in the shales, notwithstanding'fhe lower rainfall. The

absence of lime pans in heuweltjies in ihis area is ascribed by the
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author to the absence of- llmestones in the underlylng rock, i.e. the
‘lower ca1c1um content of all rocks in this area than of those in

' Plhuetberg where llme pans are found in the heuweltales.

The wrlter belleves the. 11me pan in the heuweltgles to the
morth to be caused by caplllary movement of water carxylng lime up-
' wards into the heuweltjie where it is depos1ted parallel to the sur-

face of the mound.v

_ Near Rocklands Just outs1de the area- surveyed, ‘there occur
s011s, resembllng Swartlend, with carbonates in the profile. These
ICarbonates are inherited from the parent materlal. Here a mound with
lime accumulatlcn was seen (but no’ pit was dug). If in similar soils

both type of heuwel is enccuntered w1th underlylng rock belng the
only difference, the llme pan must ‘clearly be related to the rock and
if termites formed the one type of heuwel it is reasonable to expect

the
the lime pan to be ~secondary feature.
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'Chapter'vf— A PHILOSOPHY ON SYSTEMATICS

Pedology is a young science, it has not reached the‘haturity
of Zoology Botany or Physics nor the seﬁility of pure Chemistry. The
Chemist knows what compounds are poséible and what their properties
will be if they be made. The Zoologist and Botanist know where new
entities when found would fit in their systems of classification, they
do not know the propertiegi%hese unfound entities. The scil syste-
matist-however, not~oniy d6es not know what new soils await to be dis-
covered; he woﬁl& not be able to classify. them into higher categories
for the simple reason that there is no classification into which any
soil may fit comfortably. In chemistry Kendeljeef recognised and
predicted the groperties cf gsllium, scandium and germanium in his

classification of the elements even before they were discovered.

There do exist old soil classification systems into which
any soil may be forced, the categories are however meaningless. To
make the plight of the academically minded soil systeratist worse,
there is no internationally accepted classification system for soils.
Classification systems used, other than in the United States, are
often a congiomeration of misnomers. Terms such ae lateritic,
todselic, pseudopoiselic, lateritic-podselic! etc. are commonly
used in the same systems with the terms ferralitic or oxisolic.
Within the last sixty years the meaning of scme of these words have
become so warped that only the user and his intimate colleagues know
‘to what he is referring. During the 1965 internatiocnal scils confe-
rence the zrgument arose as to what was a podeol. If a podeol is
so ill-defined as to result in confusion, pender what the addition
of the suffix -ic may result in - Podsolic - poédsol-like. To go a
step further add the prefix pseudo -~ . Pseudo-podsolic means a
"sham podsol-like" soil. A pseddopodsolic s0il resembles a pedsolic
goil but isn't ene genetically; a podsolic soil resembles a podsol (in
some vague manner) but isn't one; and now the systematists are up in
arms as to the meaninj of the basic term - podsol. & most unhappy

- state of affairs.

v Probably this state of affairs would never have resulted
had soils been cjassified instead of soil-forming processes. To the
writer's way of thinking it is only logical to start a subject at
the beginning. If it is soils which are to be classified then the
classification must start with the soil individual as studied by
means of the pedon. The individuals are classifiéd into series; the
series into familiesj; families into subgroups and so on, up to the
order level. The botanist and zoblogist have only recently begun
using genetic factors in theirclassifications. Why must the soil -

systematist be different? Admittedly it is easier to start at the
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top and work down, but this results in artificial classification - one
not based on the lower categories which are after all the most important

they carry the most accessory information about the entity classified.

Regarding the approach to-building.up a classification system
in soil science there are two schools of thought. The European school
starts building the church steeple, descends the bell tower to the
chapel when the structure starts toppling over for it has no founda-
tiéns. The Americans however have discarded the old unstable sfructure
for a new one based dn what the system intends to classify, viz. soils
(U.S.D.A. 1960) The Americans are more fortunate_than their Buro-
pean counterparts in having a wealth of daté“conCerning their lower
categories — the foundation of soil claSsification;-yet the Buropean
school in its stubbornness can not see that the foundation must be in
the lower categoriés and that therefore by atandening their old
structure and working. together with the Americans theylﬁill both gain

tremendously.

The question of applicability‘of the 7th approximation to
soils in-South Africa is commonly raiséd. It has been found wanting
particularly in the oxisol and vertisol orders and in separating
alfisols from ultisols. (de,Villiers,l962;vde Villiers and Loxton
19633 and Loxton 1962)f :What then is South Affica's contribution to
to soil systematics. The writer wishes t0's£ate quite emphatically
that South Africa can as yét contribute very little to the interna-
tional field of systematics. Until we have studied our soil series
we can not hope to make any contribution. It is pathetic to see
each debutante soil systematid section throughout the world producing
their own great.group classification - their proud contribution to
soil science. On what are these classifications based? Often based
on .reconnaissance surveys af scales of 1:106 or longer, these
classifications are truly map legends — if the classes are undefined
and it is now known what soil series they include they cannot be

‘grouped and called a classification.

Souﬁh Africa's contribution to international soil systematics
can be in one direction only wiz. to study her own soils at the series
level. When we know enough of our series we may contribute to one of
the existing classification systems our knowledge and our criticism.
The obvious system; which we, in helping will in turn be helped by;
is that of the Americams. To quote Loxton (1962) "the 7th approxima-
tion .... seems to offer the greatésf promise fof a natural system of
classification. Thé principles of the scheme.have a logical sound-
ness, and with ﬁodificationsvand improvements ... the system should

find a permanent place in South Africa."

The greatest advantage of the 7th Approximation is that un-

like older systems, it is open to changes with advance in knowledge



Stellenbosch University https://scholar.sun.ac.za -
to quote the U.S.D,A. s "It has been said:"éléssificétion is the mirror,
in which the present condition of science is reflected; a series of
claséificationS“reflect the phases of its development!'" The European
school of soil classification coﬁld well ponder over this philosopﬁy
: asking themselves how far their classification has. ad?ahced in the
~last half—century,draw1ng parralel conclusions as to the condltlon of

thelr science.

Some problems in soil classification

In nearly all of the soils studied in the area surveyed,
clay'movement'had~taken"p1ace to the extent that clay skins were evi-
dent in the B and/of C horizons. Where there are clay skins in the
B2’
argillic or not is confused by the presence of llthologlcal discon~

as in most soils>described the problem of whether the B2 is

tinuities between the A and B horizons.

In Swartland for example the C horizon often has clay skins
as well developed as, or even better developed than, the B . The C
would never be considered anything but:a C because of the presence of
rock structure in it..>The essential feature of Swartland, is that
the parent rock has become sufflclently weathered to allow formation’
of soil structure. Carbonates, if present in the parent rock are
still present in the B. Salts present in the parent rock have not
sighificantly‘been leached from the B to the C. Weathering has been
mainly physical, so liberating clays preSent in the parent rock.
Swartland has, however well developed clay skins on ped surfaces
(chiefly on vertrcal but also on horizontal ‘surfaces). The matrix
appears to have no: illuvial clay - it is very dense so pp%es are too
fine to be studied with a hand lens - crbss section microscopic
- studies may show clay skins in the pores. The kriter does not believe
sufficient clay movement has téken place into the B for it to be natric,
yet there are sufficient clay skins and the base status is sufficient
t6 warrant definitioﬁ as natric.' Here the lithblogical discontinuity
absent beiween the A and the B, the B might be designated cambic on -

the basis of not having sufficient illuviél clay to be natric.

In.Daljosthat a similar problem was encountered. Here the
problem wasvexaggerated by the expansion of the claySvéausing-shiny'péd
surfaces which under a hand lens could not be truly idenfified'as illu-
vial clay coating nor as préssurevfaces. In Daljosophat — a deep
deposit of illitic_clay, tending to weakly montrorillonitic at depth
no clear differentiation between B and C horiﬁons could be found.: Due
to the nature of the parent material, sbilvsfructufe was present to 6
ft.’énd deeper.. In Daljosophat then too, the B is essentially a cambic
B, but the presence of -illuvial clay (here presumed presént) below a

lithological discontinuiiy could cause it to be designated: argillic
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In both Swartland and Daljosophat microscopic study of thin
sections would answer the problem. In this field no work has as yet
been done in South Africa - a need sorely felt - all microscopic work

on soils to date has been minerological.

In Katarra another problem concerning horizon desigﬁation \T
- was encountered. The deep and shallow phases of_ggggzgg should be v
separated at the series level. In fact the two depth extremes do not
fall into the same great group. The problem is where to draw the line
between the two. The sepazration into phases was done to aveid the
problem - the genetic implications of varying sand depths was ignored

in classification.

In binary materials such as Katarra, clay skins are found in
the horizon immedistely underlying the discontinuity. Thus the arti- ﬂ\
ficial condition results that if the pedon is studied to a depth of
4 ft. it may be defined as -an Al—C profile, whereas if it is studied
to 6 ft. it becomes an Ays Aypy Ays e.. IIB, . ... C profile. A B, .
at 3 ft. must have greater genetlc 1my11cat101s than cne at 6 ft. and
at 10 ft. few people would call it a B horizon. No one seems to have
defined the depth of A material possible before the underlying material
is designated C, rather than B, . Loxton (1962) also avoided the pro-

blem by deflnlng a deep sand variant of Vroonstdd series.

Lf

Further, more intensive studies of ¥atarra will be necessary B
to be able to define the iwo soil seriés involved. The omne defined
as Katarra in this study is the shallow member. The "deep phase" was
not studied in sufficient detail to enable definition of a separate

series,

The application of the 7th approximation to the Soil'series defined

The fifteen soil series huve been placed in the Tth approxi~
mation. In some cases problems other than those mentioned above were
encountered. Since these problems were lergely due to weaknesses in—
herent in the classification system it is as well to state them. These
weaknesses have been pointed out before by de Villiers (1962); de
Villiers aznd Loxton (1963) and Loxton (196“).

Swartland is essentlally an argid. Yet if the key is used
it is poss1b1e to place it in the Ustalfs. As pointed out by De
Villiers and Loxton (1963), to separate Argids and Ustalfs, jong-term
direct moisture tension studies are needed. LEven were these figures

available, the embiguity of the limits set would lead to difficulties.

Argids are defined in part as soils which most of the time
are dry unless irrigateds the soil and not just the solum must be dry
for the wmost part the substratum below the soil is dry. Ustalfs are
are usually moist in some part of the soclum but have periods in excess

of 3 months when some part or all of the solum is dry. Apparently ar-
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gids are dry for more thanvsix months a year{

As has been pointéd Out,'(Chapter 3), Swartland series is
drier when cropped to wheat than when fallow pioughed; | The length
of the dry period is thqught to vary between 4 months for the fallow
ploughed soils and 6 to 7 months for the members cropped to wheat.
The soil order therefore changes from season fto season. Long term.

‘means would be essential in assessing Swartland's moisture regime.

While the writer concurs that the idea behind the separa-
tion on the basis of moistufe regire is a good one, it does not seem
a valid differentiating characteristic in practice.It is even possible
eg. Langvlei series, to separate two members of the same series at
the order level using moisture regimes as differentia. (Here it was
position in iandscape which caused one profile to be wetter than the

other - the surmise of difference in wetness being based on mqrphq-
logy.) '

An anomaly occasionally encountered in coarse sands is the
presence of clay lamellae in some pedons and not in others of the same
series in the same individual. Since the presence of lamellae in

psamments separates sub-groups, it is felt that the total thickness
.of lapellae differentiating at this level should be defined. .The
lamellae studied in this area have always been thin, the total thick- .
ness never exceeds 1 om. The fact also, that lamellae in Katarra

have been found in the A shows that, unless they occur close toget-

2
her with a considerable total thickness (even if not sufficient to

be argillic) they have little genetic significance.

The preweathered material in Windmeul, as has been pointed
out previously, poses a problem not only in horizon designation but
also in classificatimn; C material is defined amongst other proper-
tiesvas Ymaterial relatively little affected by pedogenic processes ..
modified by weathering outside the zone of biological activity, .. or
by cementation .. by iron. These alterations include chemical
weathering deep in the soil. Some soils are presuméd to have developed
in materials already highly Weathered; and such weathered materials
that do not meet requirements for A or B is consideréd C¢". (Quotation
U.S.D.A. May, 1962). A cambic B horizon is defined as an altered
subsurface horizon. To quote U.S.D.A. August, 1962: "Soil forming pro-
cesses have changed or altered the matcrial enough to ... form struc-
turé of texture is suitable; to liberate some free iron oxides, to
form silicote clays, or both; .. and to obliterate most evidences of

the original rock structure."

The definition of cambic horizons and C horizons overlap
each other when applied to old highly-weathered materials. Had the

material in Windmeul's subsurface weathered under the present erosion
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cycle it would unhesitatingly be defined as a'cambic horizon. Since
it is presumed tb bé‘relicf of a‘previdus erosion cycle it is possible
to.define»if either as a canbic horizon or as bvmaterial, i.e. the
strongly weathered maferial'doés not belong.in the solum but is a
landscape feature, now parent material of the'new s0il. The anomaly
_ié fhaf the major différence between C maferial and cambic material is
one of genesisQ' If weathering has taken place to form clays within
the zone of biotic activity the horizon is cambic if outside the zone
- of biotic activity it is Clmaferial. This problem is essentially the
same as that enéountered in Daljosophat in demarcating the boundary
between the B and C horizéns where both are equally strongly structured

(caused by the nature of the parent material)f

With‘regards to the definition of oxié'horizons, it is felt
that the limit on felspar percentage set at 1% is too low especiaily
in dealing with soils whose parent materials have high. felspar con-
tents. The parent material of Discordia is a highly weathered granitic
material. 'Only kaolinite is found in the'clay fraction, étructure and
consistence are that of oxisols, cation exchange capacity of the clay |
is very low yet there are often more than 1% felspars in the finer
sand. fraction. Felspar percentage probably never exceeds 5% in Dis-
cordia (Iﬁ profile 112 felspar percentége veries between 0% and'3% in
the finer fractions being absent in the coarse sand fraction). For
granites to weather as far as they have in forming Discordia would take
much more drastic weathering conditiénsvthan is needed to weather a
vsandstone'to thé same stage. Perhaps to set the limit at 5% for soils
from rocks with more than 50% felspars, 2% of those with 25% to 50%
felspars and 1% for those with less than.25% felspars would be a better
limit for diagnosing oxic horizons on felspar contént, This would how-
however result in confusion when dealing with soils formed in mixed
drift materials as well as in cases such as the one in point, whefe
ferralitic #eathering formed the parent material of the soil and not
the soil (i.e. on 0ld land surfaces). Here the parent materiai'is véry
low in felspar confént'compared with the parent rock and ferralitic

weathering no longer takes place.
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SUMMARY

A systematic soil survey of the area was carried out:
following the basic methods édvanced by the United States Depart-.
ment of Agriculture in their "Soil Survey Manual®. Fifteen soil

series were defined and mapped.

During the soil survey the soils as well as fhe"geomor-.
phology-of the aréa in which they occurfed ﬁere studied. The major
part of‘fhe“area'has*been'affected'by marine planation during the
late Tertiary and subsequéntly by river denudation and planation,
so that the topography is today gently undulatlng with the crests

of the undulatlons in the same plane.

In most of the soils the most strlklng genetlc process

. which has taken place is the downward movement of clay. In the

Malmesbury graywacke areas,and in the bottomlands,clay has mqvéd

under the dispersing'éffect of sodium and/or magnesium to produce

Natric B horizons. On the more acid rocks, eg.'Klipheuwel sand-

‘'stones and the phyllites and sdhists, lessivage procésses are not

as strong, argillic B horizons are however to be found.

Pafeﬁt meterial andvgepmorphological history were found
to influence soil formation moré strongly than other soil forming
factors. Anvo#isol—DiscordiaISeries - was found to have developed
from laterised grahite of Miocene age. The soil which developed
from granite not preweathered_é.Paafdeberg serieavé showed only
weak soil development. Preweathering within the area has not
affected the soils formed from the sedimentary rocks. The formation
of the duripan in Botrivier series is attributed directly to the

geomorphological changes in the area in which it is found. Here the

‘lowering of the water table present in the .C has allowed clay de-

struction undgr the influence of a high’pH‘to release silica which

has cemented the originaIICg to form a duripan.

The most widely distributed‘soiis in the area are Swart-
land series and Kanonkop series.  Swartland, formed from Malmesbury
graywackes, has a natric B which is saline and often alkaline.
Kanonkop, formed from Malmesbury phyllites, has a weaklj formed
argillic B, a | '

Of the fifteen series described only five could be recom-

mended for extensive irrigation. These ‘series, vizQ‘Discordia, Wind-

meul, Fernwood, Ofazi and Maputa all occur mainly around the two
mountains Paardeberg and Paarlberg. These are also the only soils

which are at present irrigated'to any'great extent.
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\ In fitting the soils into the 7th Approximation classifi-

\cation systém fhe lack of ldng’termvmoisture tension curves was
\§elt. From superficial observations; it would appear that the
éeparation of orders on the basis of moisture tension, can result
fp the ambiguity that & soil may change its order according to its

‘siage in the crop rotation, eg. Swartland series.
i . .

In soils with cambic B horizons, viz. Daljosophat and
¥indmeul series§ the extent of the solum as it is defined in the
Tth Approximation was found to be arbitrary. The difference be-
tween a cambic B and C material becomes ambiguous when dealing

- with preweathered parent materials.
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Appehdix 1: Analytical methods and analysists

Particle size distribution
Analyst : Mrs. A.M. Odendaal _
~ Method : Pipette method as set out in "Analytical-Methods
‘ Division of Chemical Services 1955 with slight

modifications in sampling times.

Exchangeable cations and exchange capacity
Analyst : Miss I. Sichel assisted by Mr. L. Oosthuizen
Method : Modified from the basic method generally used as
. set out in "Soil Chemical Analysis" M.L. Jackson

1956. Soil is leached with N NH4C1 (pH 7.0);
excess NH4CI §emoved with 80% E,OH and soil
leached withl-(-)HCIL. The HCl leachate is used to
determine C.E.C. by determining NHZ by the
Kjeldahl method. Na + K are determined in the
HH4

meter, and Ca and Mg by the versenate method.

Cl leachate by meaﬁs of an Eel Flame photo-

| Satﬁration extract solﬁble cations )
| Analyst : Miss I. Sichel assisted by Mr. L. Oosthuizen
" Method '+ As described in "Diagnosis and improvement of
saline and alkali Soils". Agric. Handbook No.60
U.S.D.A.y 1954. Cations determined as per ex-

changeable cations.

Carbon and Nitrogen percentages _
Anaiyst : Miss I. Sichel assisted by Mr. L. Oosthuizen
Carbon Method : Modified Walkley-Black method using K2Qr207 and
‘ FeSO4.(NH4). SO4 with barium diphenylamine sul-

phate as an indication.

Modified Kjeldahl meihod uging salicylic acid

and K2$O4+ HgO for digestion. NaOH with Na2$203

(to reduce the mercury) is added to release the

.Nitrogen Method

" ammonia.

pH, Resistance and Free Carbonates
Analyst : Mrs. A.M. Odendaal _
Methods : pH by Beékman glass electrode pH meter on water
. saturated paste.
Resistancé.by means of an Ohm'metér with buzzer
and soil paste cup on the_saturatéd 80il paste.
Free carbonétes by means of a Collins calcimeter.

(Reference : J. Soc. Chem. Ind. Vol. 25,1906,p.521.)
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Clay mineral analysis
v Analysts:

Method :

Sesquioxide analysis
Analyst :

Method @

Free iron
Analyst =
Method

Infiltrometer studies
Carried out

Method :
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Physical Chemistry'SectiQn, Soils Research
Institute under Dr. C.F.S. van der Walt

X-ray diffraction method

‘Mr. E.C. Haumann

NaZCO fusion method:

3

Mr. F. de Wet

A combination of the methods suggested by:
Deb B.C. in J. of Soil Sci: 1, 1950
Mitchell énd MacKenzie in Soil Sci: 77, 1954
Soviet Soil Sci. No. 4, 1961, p. 443

by ¢ R.J. van der Bergh

- Using a double ring infiltrometer as designed

by the Rhodesian dept. of Agriculture.
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Simplifisd Soil, Map

MAP 3t

(Map at 1:50,000 beirig draughted)
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