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CHAPTER III 

Land Capability 

Soil maps alone are of limited use to development planners 
and they require interpretation in terns of production potential. It is 
the practice of the Swaziland Soil Survey to present land capability 
maps in addition to soil naps for most areas surveyed (e.g. Murdoch 
I96I), In the Land Capability classification used , the emphasis 
is on profitability rather than mere high productivity, so that account 
is taken of the costs of inputs in crop production as well as 
potential outputs. The factors affecting profitability are 
arbitrarily divided into two groups: 

Soil factors ; which largely control the potential 
yield and also the magnitude of certain 
production costs e,g. drainage. 

Site factors ; which have little direct effect on 
yields but which greatly alter the cost 
of attaining the lands potential. 

Soil factors. 

The most important characteristicsinfluencing a soil's potential 
under different crops are aaongst those used in the differentiation 
Ojf soils in the series classification. It is therefore superfluous 
to list an assessment for each seperate characteristic when drawing 
up the land capability map of an area as simular combinations of these 
characteristics will recur whereever a particular soil series is mapped. 

The range of characteristics found in each series has been 
qualitatively combined and this combination has been rated for its suit­
ability and potential under Vcirious cropping systems. The soils have 
been rated on a ,six .rank scale for each of the different cropping systems. 
The scale runs from A to F, although P and E are usually combined for 
mapping purposes. For a particular cropping system, an A - rated series 
is adjudged to be free of any limitations, whereas a B - rated series 
has relatively mjuor limitations, either in potential yields or increased 
costs compared with an A - rated series giving simular yields. The ratings 
given to a soil series are subject to revision as more information becom.es 
available and the whole table has been psyiodically revievjed and updated. 
The latest rating revision took place in early I968(Murdoch,I9ó8) and 
they assume a commercial management of a reasonable standard . The 
assTinption that fertilizers will be applied means that physical rather 
than chemical properties are given prominence. 

Ratinfi:s Criteria for dryland farming. 

îvq of the ten cropping systems in the table 3.1 are rain-
grown and the ratings for these are almost wholly qualitative. General 
criteria taken into account are rooting degth , tejsture, drainage and 
nutrient status, as revealed by thé crops performance. Purley analytical 
inaïcatiïïns of low nutrient contents are not considered sufficient to 
downrato any soil. The performance of conmon crops on each series is 
also noted and incorporated into the ratings. T-p̂e individual requirements 
peculiar to each cropping system are listed below. The cropping systems 
have been selected because of their economic importance at present 
or in the forseeable future, or because their specialised soil requirements 

sqfT I 
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show a high hut restricted potential for otherwise poor soils, 

(a) Maize - bean rotation. This is the bî ckbone of the rural Swazi 
economy in the Highveld and Middlevold. tt requires soils of medium to 
heavy textures, and rooting depth of at least 24 inches , but preferably 
greater than 36 inches. Drainage should be good or only very slightly 
impeded. Because the vegetation canopy in this system is rather sparse 
in the early part of the season, erodiblu soils are rather vulnarable and 
are downrated accordingly. Soils of limited depth, but with high 
structural stability and potential fertility ( notably Sang\-reni series) 
arc uprated for this system. (Murdoch, 1968) 

(b) Cotton - sorghum rotation. This is the recommended counterpart of the 
maize and beans rotation for the lower rainfall areas. It has simular 
soil requirements , b^t in areas where it is important , inherent soil 
fertility is generally high. Because it is a dryland farming system 
in the areas of low and unreliable rainfall , the moisture holding capacity 
is of great importance, hence the upgrading of deep and heavy textured 
soils. 

(c) Avocadoes. At one time it was tho\ight that this crop would be 
highly profitable in the V/estern Middleveld, but marketing difficulties 
and agronomic problems have dimmed its early promise. It is highly 
hydrophobic and any soils with a suspicion of imperfect drainage have 
been downrated(Dodson, I960). The rating favours the very deep and 
light to medium soils. 

(d) Pineapples. Pineapples are a crop of increasing importance in the 
Western Middleveld and can be grovm in an extensive clicatic belt 
running logitudinally down the country. Pineapples micke fairly heavy 
demands on soil fertility, and are simular to , but less extreme than 
avocadoes, in that they are sensitive to poor drainage. Although this 
crop is actually fairly shallow rooting, deep and well drained soils 
of light to medium texture have been uprated in preference to more fertile 
soils with only moderately good drainage (Dodson et al , I965, Murdoch, 
1967). 

(e) Planted pastures. At present very little pasture is planted but it 
is hoped that the practice will increase as the livestock industry inten­
sifies (l'0ns,1967, and I968). Although pastures need care in establishment 
land preparation oosts are not annually recurrent and , as the recommended 
pastures include leguminous species , the cost of fertilizers should be 
lower than for arable crops. (I'Ons and Kidner,I967). The consequently 
lower capitalization means that the shallower soils and soils with 
minor drainage limitations can be slightly upgraded for this system. 
These soils (notably the Pofane series) have moderate inherent 
fertility within the rooting zone of the pasture species, but are rather 
erodable for arable cropping. 

Ratings criteria for Irrigated farming. 

For the five irrigated cropping systems , more quantitive criteria 
are used. The first irrigability assessments in the Lower Usutu Basin 
(Murdoch and Andriesse,I964) were based on the standards derived from the 
United States(U.S.Bureau of Reclamation,1953) and Rhodesia(Thomas and Thompson 
1959). Since then these standards have been modified in the light of local I fiM 
experience. The modifications have bê .n in detail rather than basic [iLt^^^^ ^ 
principals, and the current criteria are designed to seperate out soils '4'-
with high available moisture holding capacities within the root zone, combined 
with reasonably high infiltration rates and permabilities. The rooting 
zone available moisture holding capacities are a product of the depth 
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and the soil texture. If it is too low , the interval between irrigations 
becomes uneconoraically short. T-̂ e permeability is largely determined by 
the soil texture, and the mineralogy of the clay fraction. If the permeability 
is too low , riinoff occVtirs at economic water applications , with all the 
attendant problems of erosion , drainage and downslope salinity, as well as 
decreased irri.̂ a'iion efficieüoy. 

The effects of individual soil properties on general irrigability 
are listed below. Specific soil requirements for t ho individual cropping 
systems are found in the sections covering those crops» 

Texture. All series with an A rating for irrigated rotation fall into the 
textural range fine sandy loam to "light" clay (light here refers to mina.ralogy 
and implies a small proportion or the complete absence of expanding 2:1 lattice 
clays). However textural requirements vary greatly according to the cropping 
system under consideration. 

Depth» It has been found in Swaziland that the depth criteria used else­
where are too stringent to give a true estimate of the potential of load 
soils (Murdoch, 1968). T̂ e first minimum permissible depth taken was 
36 inches (Murdoch and Andreisse,l964) which is the shallower limit 
of claBü III in the Bureau of Reclamation Classification ( U.S.B.R.,1953)• 
Since then it has been progressively reduced as Swa:-.iland Irrigators 
have gained experience in irrigating shallow soils. So far this skill 
has advanced to the stage taht Ubombo Ranches Ltd, are now irrigating some 
land predominantly covered by the S ( owveld) Set , which has less than 
14 inches(35cms) of heavy textured soil over a simular or lesser depth 
of soft weathering basalt. This upgrading of shallow soils has been vindicated 
by a recent numerical examination of soil series - crop yield relationships 
(see below). 

Structure and Consistance. These , in themselves , are not irrigability 
criteria, but strongly developed coerse blocky , prismatic or columnar 
structures and very hard dry consistance are good field indicators of 
low permeability or poor draiipge. 

Permeability. No extensive laboratory studies have been made of the hydraulic 
properties of Ŝ âziland soils, but such measurements th t have been made 
confirm the morphological indicators such as structure , consistancy and 
colour, and the qualitative experience gained by irrigators. Thus the columnar 
structured subsoils of some Z (Lowveld) Set profiles have hydraulic 
conductivities of the order of O.OI - O.I inches per hour, whilst R Set 
soils , often with higher clay Contents than the Z (Lowveld)Set subsoils 
give hydraulic conductivity measurements in the I -- 2 inches per hour range 
(i'iurdoch and Andriesse,l964, arid E.D.Coles private communication, I96O), 
The only extensive areas of Z (Lovfveld)Set so far irrigated have required 
expensive field drainage and dj<.p ploughing, whereas large areas of R set 
soils are irrigated satisfactorily without drainage. 

Salinitv and Alkalinit?/- hazards. The U.S.D.A. standards i.e., 
exchangeable sodium percentaĝ ^ less than Ijfo and electrical conductivity 
of the soil aqueous extract less than 4 mmhos per centimeter, have been 
found to be applicable in Swaziland(Richards et al, 1954). However measuruments 
taken in unirrigated soils or newly developed soils can bo misleading as 
they do not always indicate the extent and rapidity of salinization in some 
soils upon irrigation. 
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^\!^i^'i5^2iLil^..ii/"'~\^^^\§;^ ^̂ ®̂ p o s s i b i c orops i.ncluded a re c o t t o n , 
w in t e r . ihaat , ;.'ai2;e, g roundnuts anci \\:lnter v e g e t a b l e s , At 
pr-eseiit , any l a r g e s c a l e expai .s ion i.n sdae of bSese c rops 
(oxpec ia l l j ' ' v e g e t a b l e s ) ijould be l a c e d i-fith . i iarketing problojiis, 
but ; : .xperinsnts have sliov/n t h a t t h e y a re a],l a g r o n o n i c a l l y 
feas ib le ; (.Venn, Lea and Gibbs ^ l-'GH, and Sv;a2;iland 1; partj/ient 
of x-igr'iculture ,, I960,'o The cro:os i n t h e r o t a t i o n r e q u i r e goo_d-
s o i l d r a i n a g e , (Lea, i.urd-och and Gorrish--Pov/den, l'-555 ^Lca / / / 
and vTufdoch, 1V'G4) and hg_av21_jl©2 '̂tjy-i3,d_s.oî ^ a r e d^o^nirracLed .-i / 
compared, i / i th t h e i r sugar--cane iratingSo "flie''sTiaITovr''B~*t'Lo 
s e t s o i l s ajre , i ven a D - r a t i n g f o r t ' l i s sys tem, but t h i s ,aay 
be r a i s e d i n the fu tu re„ 

.ougar-canOo The r a t i n g s a re s i i d l a r t o t h o s e fo r t h e i r r i g a t e d . 
r o t a t i o n . f a n i m a l s , but heavy ti3j:tj:Lred. and sha l lo \ / s o i l s sore 
upgraded . fhus C ! ,Lo\- /verdjL^ has a B r a t i n g coropared. >/ith 
'^s C - r a t i n g fo r t h e r o t a t ion „ j-n IfGG .3 (Lov/veld) s e t ..'as 
up ,raded from a D t o a G--rating„ I t i s g i v i n g e x c e l l e n t yield.s 
on s e v e r a l e s t a t e s genera l l3- u i t l i ou t r e c o u r s e t o more i r e q u e n t 
a rd l i g h t e r i r r i g a t i o n s o 

îv.;e_„ As a -.oüiber of the üouth Afrj.can Cust-jnis Union, üviaz-.land 
has a c c e s s t o t h e h i g h l y p ro tec ted , öou th Af r i can r i c e marke t , 
i n vdiich t h e c u r r e n t p.rice i s about t \ / i c e t h e ".iorld f r e e tracle 
p r i c e o This makes ric^e a ver^?' p ro j i -bable crop a.nd. t h e ac reage 
i s inc reas ing , r a p i d l y » I t r e q u i r e s d i f f e r e n t s o i l c o n d i t i o n s 
t o the o t h s r c rops and lov' s u b s u r f a c e p e r m e a b i l i t y i s d e s i r a b l e , , 
o o i l s r e l ega t ed , i n t h e r a t i n g s fo r ot.aer c rops because of poor 
p r o f i l e draj.nage a re uj:)>;,raded, e „ g . habe lo and Kwek.i s e r i e s . 

CvtruSo ' j i t r u s i..:; knovn f o r it.^ s u s c e p t i b i l i t y t o r o o t 
d i s e a s e s ind.uced by p.por̂  d r a i n a g e , so f . a t ~ c e e p and. J.ight t o 
lued-ium t ' . x t u r e d s o i l s v/ith f r e e , o.r even s i[,li-"fc-'Ly x c e s s i v e 
dra.inage a r e ;_,iven h igh rati .agSo h s e t i s dov/ngrs-ded on 
account of i t s heavy t e x t u r e even though a l l t.iie :i;ie].d 
i n d i c a t o r s such as c o l o u r , s t r u c t u r e and c o n s i s t e n c e p o i n t t o 
good d r a i n a g e , and p r e l i i .ins.ry measure; .ents have shov/n hig.!! 
i n f i l t r a t i o n r a t e s = r h i s s t r i n g e n c y on t e x t u r e \;as j u s t i f i e d 
by t h e onse t of r ^ o t l o t i n some o r c h a r d s on .u s e t s o i l 
f o l l owing t h e e x c e p t i o n a l l y heavy anci i n t e n s e . ra infei l l du r ing 
Oyclone wlaude i n 1966, , h i ] . s t t r e e s en nea rby , m.orphological ly 
s i ï a i l a r , bu t l i g h t e r t e x t u r e d L s e t s o i l s did. not succui.fOo 



" 1 3 1 -

ï r r i r^ated j/'astrurOv As -vrith drylo-nd planted, pas tu res , t h i s i s 
iL'Cludjd -i.or the fu tu re , as there i s D.ittle or no syst^-Cimatically 
irri^^ated )asture in .owa2;iland at preseiito ïhe use of i rr i r^ated 
oasturos to 'finish_ off" veld--'"razed stock riay inc rease , and 
soLie e s t a t e s are shpwin;-.̂  i n t . r s t . I t i s envisaged tli.at tlie: Tl 
irri^_,ations voul.d be l i j j lr tsr than in other systens so tha t | h/)^'^,;,^ 
til-' s o i l I ' a t i n P j S o r e "̂  ^ ^ a Q-I-T^-I no-,:^v.-r - n ^^T^^vi,-3>,-i T -i-;-Tr .n:,-!/! 'PpJ-^ 

c r a 1 n a e e ( ï ' C n s , 1C £' -

r^.r^ 

\ . i the r drainage oi .rater h^vldinf^ capac i ty , sh.jJllQit.S.t'il^ "̂ j-" so i l , 
of eithc?c t e x t u r a l cxtro,.-,e are cho\/ngj:aded for surface i r r i ' ; , a t ion 
because of the d i f f i c u l t y in applyinr, the •..coter in co r rec t 
quant i t ies . , 'dor l i g h t t ex tu red and sh.allo'.: s o i l s , the a omit 
of : a t e r requi3:-ed to roach t .j end. of a fui-ro.' i s in excess of 
the ::ater ho] ding capaci ty of the root ing z-nie, so t h a t effici.::.:t 
i r r i g a t i o n r equ i r e s a close net!:"orh of li i ied f i f l d d i s t r i b u t a r i e s o 
.̂•or hcavj-•textured s o i l s tlio r a t e of v;ater a - p l i c a t i o n 3?equircd 

to ,;,ive flon to the c.;.'d of a iurro--: exceeds the peri^isability, 
^.iving r i s e to X'Ui..off, cros3.oi.L ar.d dounslope . .aterlog in[., ^ 
fhose d i s t r i b u t i o n d i f f i c u l t i e s are avoided by overhead, 
sp r ink le r i r r i g a t i o n . The quant i ty and :• a te ')f \:c;iter app l i ca t ion 
can be c o n t r o l l d and acLjusted to su i t t h ; s o i l cf^^xiditiorso 
•ihie f l i . x i b i l i t y of overhead i r r i g a t i o n i s "i i -d ied by tbe cost 
of th.. oquipnent, and very freque.at, J.ight i r r i ; , a t i c n s are 
.iore >;..xp...n&ive. .j.lj.e so"'1 r a t in ; s are drawn un for syr iace 
ir . . ; igation and are l a t h a ? s t r i ngen t fcov sprink].ersc 

Liead i r r iga t iox i i s i:.icreasing, e spec i a l l y 
•there i s an in te res t ing . , and so far 

':• Q cxperinent in snriviklcr i r r iga ted , r i c e 
i.ijiland, and t h i s use /̂f ovcrlLoad i r r i g . j t i o n 

The ciirrj3nt s o i l ;..cides_^ rating,3 . ':'able J d gives th.. January 196C 
ra t i i .gs for the s c r i e s i.ia.pped in th>.. .̂ e •'i.-deto.iled eurvey ..-.reas 

i of the bsutu .^.asin<. i.any ox these r a t i n g s ;,.ust be reg. rded as 
t e n t a t i v e and -pen to revis iono 

The most recent r-'Vision iollo"i7cd a ij.uajrical. ana lys i s 
of th" y i e lds '••! j iaize, ccrtton, sugar:^cane and nlanted.__pinus 
pa tu la a;..td p.. e l l i o t i on soue of the iMore widespread s e r i e s = 
The y ie lds s'ere obta.J.n.,d for a jiuv:iber ox harves ts e i t h e r from 
the (^then) hepartinont of .i-griculture dei'rnisti:ation olot... ( for 
r^iaize and cot ton) OJ? frori survojz-ed f i e l d s or blocks on large 

t e s t a t e s (for sugar cane and pine}» There were :io zero tr-.atvient 
jplots, O-ily .'j.ormal coiTine3?cial inanagerneiit» I-:ost of tf,ie "yrevi ous 

j; -̂  -L lii U. 
SUCCt 
in t: 
COUl' 

The use of jver 
10 sugar areas» 
;ssful, field sea 
'.e north of ....wa.zi 
I well increase.. 

i i j X J_. ;s r a t i n q s were confironed a.iid only i;iinor r ev i s ions vere J 
recpuired. (.nurdoch, 196 )» 

In r ab le b„l a l l s e r i e s are r a t ed for a l l ton cropning 
systems» 'iJhis means t ha t seve3:al geo:';raphically ii.ipossiblo 
combi:,'-i.tions occur o Tor' exarciple, pineapple i s res t r i c ted- to 
an a l t i t u d e zone s t r e t ch ing fro:. 1,800 to 'j .,?x>C f e e t . I t i s 
t he re fc re i i-possible t h a t x^insa )plos ever be grovm on Valum.g'i/ace 
s e r i e s -.."hich i s r e s t r i c t ed , to bottcmland.s xn the . a s t e r n lo'v.'veld 
This and. si;;iilar ujilikely co':biwations are in loirej? case l e t t e r s 
aiid in parentheses, . 

bue to l imi ted resources.^ i t has not been poss ib le to 
draver up more than tv,J0 lai.i.d. c a p a b i l i t y maps for each of thu 
Sé'.ii -detail , d survey areas» Por the ben t r a l middleveld, the 
Upper Ig'/wempisi and oiphocosini a r ea s , the development 
a l t e r n a t i v e s are i r r i g a t i o n or in tens ive diryland farming. 
Therefore the t\;0 î iaps for each of these areas show the la:.id 
capabi' ' , i ty for the i r r i g a t e d rot>xtion and the dryland rot..~.tio};.L 
of maize and. bear.s„ ;lie comparison of these tuo should be 
satisfactc^ry for decis ions on ..Tiether to i r r i g a t e or . o t . 

http://ij.ua
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I n t h e L o w v e l d , i r r i g a c i o ï n . o i sos^e s o r t i s a . j r - i - r c q u i s i t e 
i ' i i t e n s i v o a f i r i c u l t u r e , s o h e r e ; t h e p e r t i n e n t c o i i i p a r i s o n s 
a r e bc^tween V ' i d e l y d i x f e r e n t i r r i g a t e d , c r o p p i n g s y s t e m s » 
L a n d c a p a o i l i t y maps h a v e b e e n d r a w n f o r t h e i r r i g a t e d 

h o o e n i o r 
t i n g s o i l 

r e q u i r e m e n t s a n d r i c e b e c a u s e i t i s t h e m o s t e c f ^ n o r i i c a l l y 

r o t a t i o n a n d i r r i g a t e d r i c e o The i ? o t a . t i o n u a s 
i l e x i b D - l i ' j y o f i t s c r o p p i n g s e q u e n c e a.nd i t s e x 

01 

•en-,. 

attractive of ühc 
requirements.. 1'; 
:,ystem ths.t jAave i 
J.and capability map 
rating 
theses 
î ut ;hich nave not 
this re'oorto 

i one cult ur- av J I'/ar er excexjt .'.or its 
) combinations ox soil scries and croppi-ng 
itually b:-;en incorporat ̂ d into any of the 

app..ar in ca;.i"i;.;ils in Table j.ol.. .nose 
•;hi..h appear in lo-i./er case ] etters but not in paren-

arc conbinc^tions that are geogx'-aphically oossible^ 
b e c i i u s e d j _ l a n d c a p a b i l i t y ".lapp: .1.1. xn 

Certain of ;:he Lovjveld soil sets as v.̂ ell as their 
component series have been .rated for th-,- irrigated rotation 
and rice o This is necessary as the original 'Loner Usutu 
basin soil map only dif f extent iated sets (i.iUX''doch and Ancl.riesse 
196'̂ !-) •- Generally the set rating is that of the commonest 
component ser-ies o 

^^Ji^ T a ] 3 l ^ J 5 _ j l 

C^ajOjibjiJJ^tj)^ j^£rt_i o_f̂  
j3j3r'_ies_^ jC.oi''. >\,ii'.^..GiLSii'k. J î".?PJ?A'2£™®JJl''l§£k^-' 
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Si t e factor3o These include rock iness , surface i r r c g u l a r i t 7 / , 
• vu lnera . J i l i ty to flooding,, access to '.jatcr (for i r r i g a t i o n ) 
and land slope» .öeveral of these are alroad3/ covered in the 
s o i l r.:.uin2s, Thus rocky land, \jhich i s ;;a'̂ -.en as having ;-iore 
than 10'-}o of the surface covered by stones of , , raator than ?, 
inches diameter , i s mapned as U set or i.adevu so;, i e s and ;:hese 
are :,iven very lovj ra t ings . . o o i l s i;hich give r i s e to highly 
i r r e g u l a r sur faces , e i t h e r 'bj erosion or by volume changes in 
t h e i r c lays are also u.oi.jngracL:;d in the s o i l s r a t i n g s , 

ïjithin the semi-C'Ctailod survey a reas , only X set â j-d 
ohe ve3?y lov/est n se t terrace^J are l i a b l e to f looding, e^icept 
in raire, very .i.nte.Lise, s t e rns The "hole of tiie •.. set t e r r a c e 
•..as f] coded in the unt i lane va l l ey ci.urin^ Cyclone "Claude^'in—'"^ 
ear ly 1' ob» A c c e s s i b i l i t y to \ ,ator i s f a i r l y good throughout 
the SO'ii~detai.'i ed survey a reas , e::ce!)t fox' occasional scarp-
_ uarded h i l l s , //hich genora.lly have a soj.l cover o.i very lov; 
i r r i g a b i l i t y r a t i n g anyvjayo 

Land___ Slono . Land slope i s the only s i t e fac tor idiich i s 
;33^stenatically incorporated in to the Land CapabiJ.ity c l a s s i i i c a ' 
t i on as a e par a t 6 assessrient ï'or pieasurenent only the 
sraciont c h a r a c t e r i s t i c consiclereci The other character j s t i e s 
such as slojje, length and forra are describee qua l . i t a t ivo ly under 
land .lorm or t'-o vriiole basin (Chapter I ) and each of tne se. i--
detailecL survey areqs (Chapters V •- Vj.ll)o 

Table Cc? presents the co .plete subdivis ion of slope 
, r ed i en t used by the ,v/av;iland j o i l ourvey„ 

Tab lil, . ^ ^ 

.olo_2e_ Sïii^iiêiiL di_v_isions "ij-Sgd̂  in J. /aziland 
by'lib o 1 

Y 

W 

V 

u 

Gonnlient 
P ere e nt ajg e D e; roes 

Ianprox) 
0>J 

7-14?5 

l^h--22^ 

nO 

3 - 1 2 

1 2 / 

•'-' ®^i£.1-J? '^liPii 

Ze ro ( ' i ,radient 

G e n t l e 

l" o d o r a t e 

G t e e p 

Very s t e e p 

excessively steep 

T]:iese subdivisions are grouped, into slope cato,-,ories 
for incorporaijion into Lajjd Capability units» As nith the soil 
ratings, slope cacegorisation is flexible aaid va.rit;S -.«ith the 
cropping syste^' in question o Listed, beloiv aî-e th'3 slope 
categories for each oi the three fari-i/'g syst ns f - r \'"hich 
land canability ACI'''B have been dranno 

1 bd.j.v'iSIÓns /-> „ J 
roj::;jrtp̂OiJ.u Slope cate,j 
h, i.>̂ „̂ all slonos less 

.iDxnc '^Sp-S^ __̂  
üLiueiivisiOiAö /j, 1 and h, i.>>-;„ all slopes loss than 7/?̂  
these slopes only the sinple :.'iandatory cox^iservation n.e 
are required (igwenyana, Crder in Council, l-̂ '55), and 
agrj.cultural machin :.ry can be .lanouvred fairly •• asily„ 
category 2 includres slooe suodivisions ',v' â id V, 'ivin, 

5quizes K 
.nd GOuie d 

IS experienced in baixdlinj^ farm machineryo .Above 22^ 
land is classed as un .loughablCo It is realised that 
parts of the i/orldi, land, considerably steeper than bhis is 
under cultivation, but any predictable increase in the 
on arable land in ü'./aziland i.n t'le luture can be more 

; < 

U2pe^_J.iiid/b of ..̂ (22̂ _̂  Land in t h i s category r; 
)Ji;chanical*lpro^eÖr:*on than category 1 landi, ai 

ludes -
her f 

asu.T>e3 " i^H''l 
a l l !̂  <, 

ore v ^ 
ifficulty 
f ,r ad font, 
in many 

oy 11] uonsixyine -hh agriculture on the mo] f t l y 

pressure 
ocono.r,;ically 

gradedt 

file:///jhich
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a3 ;tV cw 
en 

H /' 

•155" 

land than by the construction ox expensive 

radiont iuor^ases, so that the 

t e r r a c i n g o Jior 
w i t i i o u t r e c o u r s e 

J mandatory spaciij-g, '"ji: o r o t e c t i v e g r a s s s t r i p s 
3:eet v e r t 3 . c a l ijTfccrval g i v e s a oaiiel__g;idth 
•:..t a t 22g' ax^d t h i s d e c r e a s e s r a ' d d l y a s t h e 

u s e o i a c h i n o r y i s i u r t h e r 

s u c n v e r y s t a b ] . e s o i l s t h a t c a n be c u l t i v a t e C 
t o t e r r a c i n g , t h e 
a t no i'lore th.an -̂
ox l e s s t h a n 'X 1 

c i r c u m s c x ' i b e d o Ji^urtherciiiore 
l and i s n o t i n p r o d u c t i v e u s e 
' i h e s e sloioe c a t e g o r i e s a r e of 
t n e On d o b o o i t h e U.. S . D..:l„ I xve l l o f 

, an inc3?easi .ng : . : r o p o r t i o n of t h e 
cv-'finvana,. 0 , i n C.. ., I g 5 3 ) -

cne same order as 
1S51 

(j;igv'enyairia, 
order 

t ax t, 

ana i.liuiv,ebiel, 1 61 
& iionrgoi-.ery 

y » 

iLot_a.tion__o^t^j.2gri^^,a^t^ JAJT 
Q,atö,gai"y 1 i . i c l u d e s . , - r a d i e o . t s u b r ' . i v i s i o n s 
t he "upper ii . :! . i t i s •7,-.; The i n c l u s i o : u of 
pTO'b 1 e;.0.egc i c a l , •)ec a:u^e oi 
d i s 0 o s a 1 . 1.1- o \'i e v e i"", t h e x"' e 
of t r u l y f l a t l a n d i n ovfasii land ( h u r d o c h axti 

S l O ' this systera 
2, Y and X so 

The inclusioj,- of dead flat laiid is 
^ the difficulty of surplus wat ;r 

ar- ; pi^actically no rxtersive areas 
- ; .ndr iesse 

/ J IciX-

:.6^i-) 
n o t b e e n sepai-atecl o u t o A f,radie.Lit of 

l i : i t f or__^,s_u,rfacs. i rx ' ' i - . ,at ion, , 
j r o t e c t i o n a? """" ' " n s t e r o s i o : '^J 

so Buoc X V i s i o n a n a s 
7,y i s t h o u g h t t o 00 t h e econohiif 
a s d i s t r i b u t i o n of w a t e r and 
e x c e s s i v e r u n o f f becov.i.es c o ' i p l e x auö c o s t l y on s t e e p e r l a n d 

l i ; i t i n c l u d e s b o t h c l a s s 1 a.ixd >:;ost of c l a s s 11 a i^able 
i n t h e -jureau of . . e c l a i a a t i o n c l a s i . i f i c a t i o n of 

) , and i t c o r r e s . i o n d s a p p r o x i i - a t e l y 
i n ; jouthc;rn A f r i c a (.Tno'.as and 

T h i 
Ja.-
i r r 
v;it 
f ho 

s 
d 
1 

h 
in 

. , a b i l i t y (Lh.io JJ -^ .L. , 1953 
t h o s e u s e d e lse ; ;he j r 

) s on ,j 195'. ')° Ü1 o pe^ 
JO t h a t t h e u p p e r 

c a t e g o r y 2 i s v r a ö . i e n t s u b d i v i s i o n '>.,. 
La.nd .1 r r 1 ga01 ; . 1 r y i s s e t a t .1^/^;) 

xo^_i r r ;xgat iö i r r a^id. t h i i n cat^cgpry; £_̂  i s suit'w-d 0^117/ j : o r ovc __^ 
r e q u i T e l F g b b d managOMent to a v o i d \^aG"FëTü 1 Zxnd dama-^ing r u n o f f 

.^utcnings (19d7)v 't''^- u p p e r .^'.s p o i n t e d o u t by : . a l o t i c aiid 
l i n i t of g . raci ient f o r i r r i g a b i l i t y i s p a r t i a l l y C'e'p-.nci.ent on 
s o i l e r o d i b i l i t y and s e v e r e J . c l i - a a t i c . f a c t o r s , e s p e c i a l l y 
storjii i n t e n s i t y . I t caii t h e r e f o r e v a r y i.;ic:ely from p l a c e t o 
p l a c e axid t h e y q u o t e e e x t r e e v a l u e s of j / and 'C; ' f o r 
o i f f e r e n t l o c a l i t i e s ,.ij.i t h e - u e s t e r n u n i t e d s t a t e s . . The .'./urec 
of L.v;clactation s e t ' ^ f ^ ' ^ s t n . e i r u^)pcr l i _ i t f o r C l a s s I I I 
i r i i j ^ j a t ";d a r a b l e l a n d (u o . - ^ o h . , 195'3} •> 3J^.d. i t a l s o ' a g r e e s 
\;e]-l . ' i t h t h e l i L ' i t s of ThOi'ias and Thompson i n ...Jiod'^sia (195.. ~ 

_Irr_i3__;.xte_d .i_Liceo uecaxise of tl.i.e r e c e s s i t y o.x iaa in ta in in ;^ , a 
r e l a t i v e l y a q u e o u s r o o t e .Lv i romaen t , i t i s n e c e s s a r y t o 
c o n s i d e r t.i.ie e a s e of k e e p i n g t h e s o i l v e r y i/et,, i f n o t 
l o g g e d , vjhen s e t t i n g g r a d i e n t I 

- r a d i o c a t e g o r y 1 ij. ' .clude^&^nlj'-
an u p p e r li.--.it of ' • " 

..i.'irs i o r c.-'-is sys-ccino 
it s u b d i v i s i o n s 'L a.ad Y 

a t e r -
v h e r i 
s e t t i - u g 

r 
A l t h o u g h iome t h r o u g h dx^ainage i s n e c e s s a r y t o ..-revent 

t h e w a t e r from ' j eco- i ing s t a g n a ^ e t , aiid a l s o t o e n a b l e t h e c r o p 
t o be d r i e d o:cf fo i ' l a r v o s t i n g , t l io ob:j. a c t i o n s t o f l a t l a n d 
a r e l e s s st3-?ong t u a n 
c o s t of d . r a inage i s 
c o . i i S t r u c t i o n o 5.'' i 

J or' 
larg. 

thi 
5ly 

'actions 
irrigc.t'.d rot.:tion, because 

offset by savings in •jadd.}^ 

c u l t i v 3 . t i o n 
mate3:-ial t h 

oecau.se 
.t h a s t o 

aoove 
oe 

and t h e jacLdios ar». 
'oveci I.JX 

t^.'O n a r r o n . 
s u b d i v i s i o i . i X_ v j i th an u p p e r s l o p 
land, c a n o n l y oe s u r f a c e o r s\ 
i s s t i l l a t t h e e x o e r i ü i o n t a l s t a _ 
i n i t i a l r e s u l t s a r e v e r y p r o m i s i o i 

a e s o i u i ' - ' u p p e r .i.i..iit fox 
n.s g r c d i c i i t ^ tJ ie qua?, 

b u i l d - i n ' p a d d i e s 

paddy 
tity of 
, is excessive. 

j l O i - C 

l i / i l 
r V c^ategory, 2 i s g r a c i e n t 

0 1 / , . 
.ei^....i.rrigatcd„ 
or this crop, 

If I'ice is 

Oa.te;;,OTy 

The latter 
although 

o^ 
'CO 

a t u i u a l c e r e a l a s a .:.;ormal 
i t • d g h t bo 
l o r t h e r o t a t i o n , 
a j do i s t enoixgh r o o t enviroxüi ient a a a i n s t 

;?ith s o r i n k l o r i r r i g a t i o n . 
be grown 

, t h e n 
irgued- tl'i.at t h e i roper l i ü i i t ;diould- be 1'̂ -?J a s 

However, 

p r e v a i l i n g a t s l o p e s Det\jee;..i 
c l a y s s u c h a s C (l l iov/veld), h 
on s u c h s t e ( ;p s l o p . ; s a:iyway„ 

he o n l y s o i l s t i i a t v.;ould i--etai.n 
t l i j d r a i n a g e gradiex ' . t 
a r e t h e v e r t i s o l i c 

J, '«/hich r a r e l y o c c u r 
7;.; and 1 4 ; 

cand. V s e t 

http://oecau.se
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Lancl^ 'J au a Ü i 1 i t y_ O l_as_s e g, 
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The G o i l b o r i e s r a t i r i - s ^^iA t h o slooe ca te[ ; ,ory a r n 
ü'. .-binacl t.. ü i v e ' a tv/o S7/':..bol la.Li.d capa ' ^o i l i t y c l a t i s x o r o.ri.j 
a r e a ox l a n d f o r p a r t i c u l a r c r o p p i n g s y s t c . 3 . --is wel!i. a s 
ra i ik i i i - , t h ^ l a n d , t l io uüe of a tv/o sv^ubol code ,-,ives a rour^;]:i J • ^ O ' 

. n e t h e r Ih ) l i , d t a t i o n s a r o t ' '>po;_iraphical ly o r s o i l 
.,LS t h e r e a r c 5 iiiappod so j . l r 8 t i i r , , u f o r e a c h fami jAg 

xrjea a s 
i i j ' p o o e d o 
s y s t e m a.±}d y s l o p e c a t e g o r i e s ^ j.5 lanr"^ c a ; j a h i l i t y c l a s s e s 
o;:h,;rgCc . -0 \ ; eve r , ii., Tiapping, '/ ox t]i:iSe c o a l e s c e by t h e 
,3rou"oi-iv, tog. j th .- : r of :11 1.-nd xn hjlopo c a t e g o r y 3 --O n a t t e r 
I 'hat r a t i n g i t s so • 1 c;,ovor h .as , a. .f? a l l l ^ n d ' ov-nroifi r j . t h an 
. . :r-rated s o i l , no ^^latter ;;h.at t ' l o slop.;.,, . g l l t h i s ' u n u s a b l e ' 
l and ( f o r t':ie c r o n p i n , sys tora i n ( . u e s t i o n ) i o c^osiignateö v / i t h 
::he sYiJbo l X<. 

f a b l e s b o ( a ) J ( b ) O-̂ .f: ( c ) ;.,hovi t h e l a n d c a p a b i l i t y 
c l a s s i f i c a t i o n scho-ie f03: cci-cn of t h e t h i e e croppin; ; , s y s t c n s 
f o r n].i.ich n a p s h a v e besj i p r e p a r e d -

Land__canab i l i t "^ c l a s s •.s f o r 
i r r i g a t e d r o t a t i o n wi a iu jua l cr'Opr 

plox^e ca tegor -y 
1 "• ^ 5 

{IM--;. + 

Taj j lc ^ o i b ) . 

.-'-'.Siî L c ap a b i 1 i t y c. 1 a s s e s__ f o r^ cfr̂ On?>.j.jd ninJ-_zo_ •_bG_ans_ r o t a t i o n 

üoil rati;].; 
Slope category 
1 I "' 2 
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02 
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1"; a c r e a c o f t h o p o o r l a / i d n i p b t l i n d t ' i o i . r p o e i t i o n o c o n r i i c a l l ; 
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T n o e o a r . a e i n fcho b a s i n u h i c n do n o t f a l l i x j t o on.c 
t h o ecj . i - - d o t a i l o d s u r v e y a r e a s a r e covu3?cd b y t h e 1>1S,.R..-
( . . . u r d o c h , l',6'P>jo d h e c o u n t r y J ias b e e n iiiappt;d a t a s c a l e 
1 : 1 2 5 ; 0 0 0 aj.id t h e m a p p i n _ u n i t s a r e t h e s o i l s e t S c ' l l i e r e 
oxi.^ a c c O i j p a n y i n n ; L£n.:d C a p a b i l i t y n a p , t h e s y ' i i b o l s on v r h i c h 
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SQjj,a3? c a n e r ^ - i t i n g h a s I ' o e n u s e d c 
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.̂•• ̂-xi-tr i."-'jii. j.. 'j 

üurvoy 1 ethods 

ïhe follouiïi 
iioldv/orli in th'.; 
Chapters V - VII] 
soil :,ui?veys in d\.iav,iland, see i-.ur-doch (!;-;'"'-'"'• 

;;, r-omarks o±ily a .ply to the author' 
i--detailed surve 
For tne 

• 5 

a r e a s covered i n 
ech/-.iQUGS usijd i n r e c o n n a i s ; .•ce 

'jTne Gui'voy teaia consisted oi the surveyor a.nd on̂ .. or 
t".o rield assistants,. They [.-.enerally trav^.^lled oj Landrover 
orx' it was rarely iijcessar:^' to make font traverses» ..very 

.!_- ._-•!.. ~ .r- ^. , — ... ,.. ."1 „ _ ... /,t )0ssible use I'as ..lade ot cattle tracks, iari'i roads and sled:-^e 
•f. •_'a"c;j-\s tor access nto t' 

.as t . : rn liov/vcld "i'/:.s i t necessa r ; 
G r a V w r s e s o 

survey areas .:i-d only in the 
u.vifïai;. alOî n, conoass 

/I. irch 
diaviet 
soils , 
cuttin 
varied 
inspec 
of ah o 
inspei.. 
ol 1: 
ancl. .nl 

±e.^o l'...j.iö5 

ire necessary on hard 
in road a. .d rail 

The soil \;a.i inspeeteo nith a 
r Jarrett aa^.er, usin;, x/ater i. 

./Ldvanta;;,e ••. as talcen o.c exposures 
s and in erosion ,,ullioSo ^he dcnsity of inspecijiOiiS 
i.ith the type o.x country» In the Lov/veld.^ one 
j on \.'as /^ade every %• •• IhO acres, v;ith a ;-:ean (je.u'.ST.ty 

This is equiv3.1ent to one field 
at the fijial mappin;-., sea].o 

•C ,r;OGo In the more" dissccteo terrain of tiie j-:iddleveld 
hvold, the insnections v;ere usually closer than this. 

ati 

ut one per 
tion :.";er square ce.iitinetre, 

PO acr 

The k u s p c c t i o n s v;ere s i t e d hy o b s e r v a t i o n of 
in landforn, , ve(2,etation, and s o i l su r f a 

chaer'ïes 

£,round l)Ut 
l e r i a l cLti 

not apparent on t,ie 
vertical olack ane \/]iite 
the siting oL auperir ,So 
available for the '.est 
detailed ouT-vey area» 
accurate location of certa.in soil loound 
justified tlie hi;,hor cost„ Aerial plxo 
threefo].d pur :ose,̂  as they i/ere also us 

ce appearaace o Chan; 
caovinp 
!.)h.otopr 

3 o lh-:ü,GGL. col 
3rn end of the T:o 
This oroved to 

the 19G1 1:30,000 
••/ere also used in 

•)hoto{2,raphy v-as 
orth ban.]: se 

JO very useful in t.'i; 
irios., and eej?tainly 
to;;;raphs tJius served 
ed as a 

up on 
aphs 
our air 
nveld, . . 1 

a 

a i d ajid as th,'; s u r v e y o r ' s f i e l d sh.oets The 
revealed by t.ae 
the field sheet 
boundaries were inserted 

mspecrron nas assn 
narked accordins,lyo 

1 - ~) 1" 

a v i p a t i o r a l 
n ' o f i l e fori,' 

io t o a s o i l se r i , : . s , and 
Gnly very narKcd soi. l 

t h e D.hoto;-.raphs i n t h e fielci.o 

S o i l bouiioarie 
photof^raphs i n 'c:ae o f f i c e usiix^ 
.^eolof^ical mayjs, ax.id 
s o i l bounda r i e s i/ere tra-.^s 
topos , r aoh ica l idavjs by eye., 
a v a i l a b l e but nas r a r e l y usc^d 
i n t h e o r i ^ , i na l p l o t t i n r ; o 
i n a c c u r a c i e s i n t r o d u c e d 07/ tjic xreei'. 
were re la t iv^ . : ly i n s i : ; a i f i c a i . t „ 

vjcre f^oixcj'ally nut onto t h e a i r 
tJ 'O 1; pO, GGÜ and 1. l;-:;p , (yGC 

i l d Gteroscope ; 'here necessa ryo These 
...iSfoirred onto t h e 1: 50 ,'̂ '....•.. ^J„G-Ö 

le ba sh ton skotchnias te r v/as 
I t nas f e l t t'i6it th.e i r i p r e c i s i o n 

o i l b o u n d a r i e s was suc].i t h a t t h e 
.and t ra"usfer of boundar ies 

i'i.aj'.L3/ 0 1 

p r o f i l e s p r i o r " 
vicre described- . 

alrcaciy .nao. desci ' ibed. the com.'ionoj? s o i l s e r i e s 
0 t h e i - f r i t e r ' s f ie ldworko About 60 p r o f i l e s 
•j.d saeiplt d "oj t h e w r i t e r , mainly fo r exte/xsive 

ö u r i e s fo r v-'hich diescrip-t ions -.;ere •-..issingo The '•roceduro and 
t e r n i n o l o p y laid- dovjn i n the n o i l Survey ï.ia.fnial was xolloV'/ed 
i n t h e s e d -osc r ip t ions (Kell0;,.g e t al„,^ 1951)» These r).rofile 
d e s c r i p t i o n s were iv icorpora ted i n t o t h e s e t and s e r i e s 
d.esci'-iptions i n Chapter iJ^o I t i s hoped, t h a t iV.ore coïjip.rehensive 
p r o f i l e d e s c r i p t i o n s w i l l a r j s a r ivi t h e for thconin; j , i n v e n t o r y 
of owasi land s o i l s e r i e s „ 

~eparaGxon 01 
slope srad-ients 

jarid Clapabi l i ty a p s t h e 
leasured fro-i con tour i n t e r v a l s on t h e 



• 1 ^ 3 -

GilkFT ^ V 

Lowê r__ Jj^jjtjJ _oejj.i;--det_axIed ourv_:'j^ ,4ï^i§-. 

'Jhe ;'.;apped a r e a covorod i n ^Jiis (;hapl;er vas most ly 
surveyed by t h e Dwa2jila.a(j. o o i l ^urvoj- i n ino pe r iod f rop 
t o 1964, but t h e r e a r e SOJ.IO a d d i t i o n a l a r e a s cuvcred dy t 
• ' r i t o r i n 1, 65--Ü',-'<= The C e n t r a l j-.iddleveld. a r e a (Chapter 
has a s i iu i lax ' ly he teroÈenoous JMappin^ h i s t o r y , , bu t t h e Lower 
Usutu d i f f e r s i n uhat t h e r e e o r t on t h e iviost e i . tc i . s ive of the 
pi.'evious su rveys has appeared i n p u b l i s h e d ioriJi (i .urdoch and 

1'":^^ 

/ I ) ' 

. -n idr iesse , l^h^-)., i n u s , n r i n t c d so: 
of a l l th,-; j ou th bank a r e a a r e a l r e a d y ava . i lab lec 

r i g a b i l i t y iiians 
.ovjever, 

m o r d e r t o 
— 1 

,ive a complete aud C'jnsistej.vt p i c t u r e of t h e 
D a s i n ' s jDo ten t i a l , t h e Bouth bank i s j.;..eluded i n t h e accompany 
i^apSo During t h e comp i l a t i on of t h e new conbj.n'"^d inap 
o r i j . i n a l £;euior a u t h o r of t h e ;Outh ba.̂ . 

M 

p u b l i e a t i on. 
t h e 

(G. hurd 
took the opportunity to revi.' 

rng 

och) -, 
a lev/ pouno.arxes m ox'cer vo 

accO'iiiiodate soils knovm to occur within the óouth bank area, 
out which were only defined as ee.)arete soil mappinp units 
after the appeara;L.tce of the oripp.nal publication, io0„, 
J (Lowveld-) a.."d C (jjowveld; sets (iurdoch, I'-'b''̂'» 

PlthoUfi;h the Gouth ba:dc area is covered by the i'U:ips_ 
3 net intended to describ;: it 
referred to the prevxous nublic: 

panying iniiji,-X£_prt -^ ^' 
at all, d3jjxi the ;aGi-er n. 

accom-

tiono 

use 
111 the previous j.'e_;ort, ia:inj asn'":cts ',;f soil formation aj: 
d.istribution, climate, ,,oology, landform., v^-:potation, lai 
and land, capability \;ere covered in considerable detail, 
because of the stroni-, orth Pouth geolor.ical and geo:',raphical 
lineation in the ]̂ o\/veld that was noted in Chapter 1, much of 

In - 1 - . t h i s i n f o r m a t i o n i s a l s o ap ; i l i cab2e ro rj.io 
the folJ.Ov'ing d e s c r i \ ) t i o n of t h e •orth ban 
background informabion i s assumed and onl3'" 
t he • o r t h bank a r ïiotedo 

-7-^4 il.;-«ortii Dan 
I'luch of t h i s 

1 o i n t J p e c u l i a r 'G o 

i^orrh _-;a]x!i__ipurvey Arej3.„ 

huch of the mapping previous to 1965 ''as undertaken at 
the request of the d.evelopin^, sugar and citrus industries, 
that grexj up after the construction of bho .eig /^end canal in 
19̂ !-' •= i.̂ thei' surveys were carri::;d out for puiap irrigation 
ocheiajs along th'^ Usutu aiAd for .owazi irrigation, settlement 
proposals avid a '.ural I)evclopmee-.t ._rea along tiie lyetaneo 

Along with the remaining areas surveyed in 1955-7, the 
total acreage is .,.bout 175^CPG with boundaries as follows: 

Vjest; Generalised 1,G(-.C foot >ontour along the base of the 
Viulunga hills , 

.. 'orth: 
and 

-•-.ast: 

va) 

( b ) 

•,etv;een the .Julunga hills aij-:''. the hzi:apo"i.u river 
nera].ised l.GGG toot contour rs(:^-n r-'-r 

;etween th isiiiioofu and i .tindekwa rivers 
cadastral boundaries at about -LL- feet aD.titudCo 

(c) ..-et\7een the htindekwa river and. the. Jjig .oend,-Stegi 
road (nev: ali.niment) ••• cadastral Poujid.ary at abcjut 
9GO feet altitude o 

(d) fhc long northwards extension of the area in the 
oast i:.i bounded in the v/est by the nig bend otegi 
road, and in the cast by the • yetane river, v/ith 
a few (";Xcentionŝ  
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(e) The o;;rceptions are tho areas ot .ro osed 
irrir.ation aettleriont scho os at bi\n.in:3,a and 
in the 1JO[;,O i;rouQ,h,, and the hural Devolopnont 
Area at • f,cina<, 

j'ho Usutu river. 

The rati ler narroiv ivaist' of the 
.beun. aar res ult-nl from thsj decisiOii to 

' j th ;e 

eer ar )t'. survey over largo areas underlain by 
"rana r n e sojax--
l ie sed i^ae i i t s 

of t h e . : .arroo systOüi b e c a u s e ex t'..e dxioi/n ].o;v p o t o i \ t i a l ox 'c'-e 
s o x l c Iorxu:.d x r o . t lxeso rocics i n th-^ l o n v e l d o T h i s e x o e c t a t ^ . o n 
ox lo ; / l a n d c a p a o x l i t y n a s . L u l l i i l l c d L̂ y t h j f jaidia.^.:, ox t o e 

x t i o n a l ó o i l ^LOconnaissa:ace ( r .u rdoch 
lo... iOrtn\.jaror ei<xutjiisroii nxi x .e o U 

.-«;;. Oo]iverscly, ixix̂  
C:-io ar-a xellects 

the hi;'';h notential ox tl\\. S'"-ils found o-i basic i;,iicous rocks 
elsoijhcre ir. the .••iastern Louveld , The extension also accorded 
with Lopartaent .d h; riculture polio- anaer w.nx( ;]io i'f;,cina 
hpolo'xjeni area i/as declared a Pural T :velopixent nrcac This 
involved detail:jd olaxmin,, of tLiO area hy the Departïaent (now 
,..i:dstry) staff at the invitation ox the Chief and local people, 
üoil and laiid capaoility laape v;ere ;-'rorequiGites to chis planni: 

'üescrintion T h . j i - i r e a , 

'i_eo.Lorsjc , c o l o £ ; i c a l p a t t e r . i i i s s i ^ i i l a r t o t h a t on t h e 
o o u t n ociiiLc^ i;rr.:x t h e h a r r o o s c d i r i c n t s and v o l c a n i c s b . o p o s i t c d 
u n c o n f o r t a h l y on t h e . . . reeai: ibriar. a c i d , nd i n t e x m e d i a t e c r y ; , t a l l i i 
.rocir.s.. 

The K a r r o o s y s t e n shows a s t ron ;x : . :orth Liouth 
l i : ' . e a t i o n . , i n i t s o u b c r o p :_!.! , . j \jaxiland,, so t .ba t 
niâ  do on i t s : n ; t r o l o ijj V i n , r a l o : ,y a.i.Aa r - '^-. ).•-. 

t h e o o u t h hank a r e a a r e d i r e c t ] . y a p p l i c a b l e t o t h e 
vnurdoch a.iid AXidriesse^ IvG-^l-)., 

i.o Oi . )servaurons 
i c i n f l u e n c e i n 

' o r t h banP 

The main d i f f e r e n c e be tween t h e geolof^y of t h e 
.-. o r t h and . j o u t h hank s u r v e y . i r e a s i s w i t h i n b.'xe r r c c a ; ; b r i an„ 
The main o u t c r o p on t n e bou t l i bank i s t h e •̂ '̂̂ '̂̂  
i n t e rDi i^c tu re o.i c o a r s e ••,rain.:d q u a r t z d i o r i t e and 

,an, wniCji i s an 
::rano<:^j.oxnre 

J. X-UiiL thoUiJxt t o be ox syn-.iro^ .onic ; ; l u t o n i c ori , .h.n and oatin,_, 
t n e s e c o n d Jv/a .^ i land oro[: ,onic c y c l e i^seo Gh.apter I ) . , Only i n 
tbie b . i l l y rey j .on i n enctrenie b;.:3t of ojie d o u t h . .ank 
t h e c o a r s e - - y r a i n c d p o r p h y r i t i c Ae,5 [ : , r a r i t e o u t c r o p . 

are e a C'-oce 
x-owever, 

vilth. t h e r " ; s u l t t e a t a l.xri^e s e c t i o n of t h . : . orlhx ba 
a r e a i s a n c ' e r l a i n hj t h e [,r.xni!:e.> Th..: mix.-aral norja 
choh i i ca l dO.MipositiOi.is of t y p i c a l 3pcc incn . s of 
i n T a b l e s ii>oi and 5->2„ x. e s u i t e f o r two of t b 
r o c k s i n t h e n a r r o o o u u c r o p a r e in- l u d e d y.nr ourj;)Oses of 
c o u p a r i s e n o 

su rv . jy 
U i d 

ich o.ro p r e s e n t e d 
jjiost e x t e n s j . v e 

T a b l e b . l 

Ch;nuica.l_JJOhr)jDsition jrC tlnj^ j'lP^'t 
e x t e n s i v e x o c k s i n t h e Lov/er Usr.t~n .: ^ea 

, O X C 

.-vlpW-^ 

x'e,,0-

ii'e Ü 
'J 

1' 
Gx'^anite 

1 1 . S 

O o b 

l „ x 

1 -G 0 
Ca 0 
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C 1 

OkS 

2 . 1 
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Agdk ; 

G7.3 
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l o 3 
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ZL o 

' V ' -

il II 

'J 
bcca 

i sands ton^ 

no 
ur., 

yo,/. 

lo3 

/p 
utoxrher 
he. salt 
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a o l e 'yol (, Con t i i iu ";dy 
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Stormt 'e re ; 
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G r o . i i o d i o r i t o j I.;cco. .._- ^̂ ^̂ ..̂ ,̂ v..̂ ^̂  
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(AiialyLies f o r s a m p l e s 1 •-" 5 a f tv ; r ;.,ui-cioch aud AjLdrio::.cc , IGG-lO 

G r i g i i i of a n a l y s e s : 
1 - Kubu ta ( E a m i l t o u . , ].93")» 

Otandwoni,, oouth bauk survey aroa (Guntor, 1G!̂ V; 
.avoca, Katal (Soater, 1957 

4 " Usutu poort, /Soutii bank survoy aroa (Eunter,, iGGlj» 

^.-^uarts 
v^i- u...LC;(_^..Laö'::; 

A l b i t c 
A n o r t h i t o 
C o r unc!.ur' 
Diopsidv; 
H y p c r s t n o i i e 
X l a g n o t i t o 
I l r a o n i t o 
A p a t i t o 

T a b l e S„2 

h i n c r a l ;uorias of t h e uiost 

" "1 
G r a n i t f 

AB5 

r'O ^ 
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1 7 o 

7-, 

1, 

f ) 

1 > 
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8 

• ( : 
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Agd2 
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l-'GG 
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A s s o c i a t e d \ , ' i rb t b / . o : : t e i i s i v 8 f a u l t i .:g i n t n c • •es te rn 
Lowveld ( eoo b o l o w ) , t b o r o i s a b r o a d o u t c r o p of snear--2;onc 
i ' l y lon i t o i^ap'oed th.ro;;.^b. t b e youn^ ..';.;.5 ^ r a j i i t e In t b o . o j : th ^Gnik 
a r e a ( o v / a a i l a n d ^jcolo; . , ioal o u r v . y , 1 6 6 ) , iioijcvoxp t b o e f f e c t 
of sb.earin(r i s s t r u c t u r a J . r a t ^ j ; ' r t b a n • •dnc ra lo . i c a r and en ;̂  i c a ] . , 
and no s i ; , n i f l e a n t pedO;;^'enotic diffürc;u.ceG \:v;re yi . ' ted octvieOii 
t b c s b j a r c d r -c ' - ; and Gurrounö.inr. , x a n i t c 

Lcn.d.formo 
The i,ov.Jveld i s • o juoans au ; l a i n ijbat Jx. a p p e a r s 

froii: t h e Jioooabc o r tbc, ...idc Iv .ve ld b-i.lltj , i ' O l i o f i s low o.iid-
t b o t opOi ' r aoby vari.-;S f ro" ' ru,j.„;,ec t ' i_,...ni:J.3' uncu l a t i n ; ; , „ 
D i f f e r e n c e s i:n. s l o - c . t o r e a r . a s s o c i a t e d vb.ljb. r i r f f e r .•j.c:.s xi.<. 
;V..oloé,y, s o i l s and vcfj s t a t i o n anc a r e d. : ;Seribed i n t h e s u b d i v i s i o n s 
of t b o l o r t n ba'dv s u r v y a r e a ( s e e '• rlcx'i'. ^ 
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'The ori;j.,in of th..^ ;j;roat Lo\;vGld t r o u g h i s s b j . l l a 
i . i a t t e r of c o n t r o v e r s y „ ( no scJ ioo l of t h o u f j i t a t t r i b u t e s i t 
: ; ] io l ly t o e r o s i o n o xiccorclin, , t o t h i s v i o \ / , t h e ' • idx-. levold-
:^;0-;vGld ;Dcarp {ci-,^ i üu lun^a) i s t h e no rma l ccnn ' /c t in ; - , s l o p e 
I w a t u r o böti'feexi t h o L a t e T e r t i a r y i i d d l e v e l d ö.no . u a t o r . i a r y 
L o y v e l d e u r f a c e s , andl i s accorf^iiif^ly o u t x ' i to v a r i o u s roekSo 
i'he j'rebombo s c a r p , OJJ. t n e o t h e r h a n d , ;hou7;}it. t,o ••"IS 

froiji t n e d i f f r e n t i a l c o . - p e t e n o e o. 
iF.niiVibrites aiid t h o s o l t v - r o a s a l o S 

t h e h a r d a c L n - i n t e r ^ ï e r i r a t e 
an.ci . . .arroo sed j .pe - i t s 

i, ia.n- 196Ï >overa l ob j ; . . c t i on t s iic'Ve 10.- 'GO n i : 
hypO'chesiSo 'if^e v i r s i : ' is 'C'̂ -ar zh. 
t h e icajor o a s t x i a r d e f l o w i n g r i v e r s 
sufficient si Z i t ; Ana o r o s i v v • o VI :. 

e 'reioOiit t r i b u t a r i e s 
do i-ïot s e e i t o be of 

uo hav<. e x c a v a t e d tn.-
quajit j^ty of i i i a t e r i a l i n v o l v e d , v / i t h i n 
j . ionveld i s 2e-h'O i . i i los ";;id>; and t h e i 

^•'ater:::ary t i 
. ace :i :.t l e a s t 

e r 
>elow a l i n e ; drawn f ro 'a t h e suriii/'it 

of 

raae 
1 /.A.e 

s t er t h : : i-eboiiibo) A n o t h e r f e ; 
• . u lunga t e t n e 

r e t h a t eojae o b s e r v . . r s 
i.inci i n c o n s i s t e n t i / i t h th . ' e r o s i o n a l ' j p ^ t h e s i s i s t h e 
s t r a i g h t n e s s axid l a c k of i j L d e n t a t i o n of t h ; Lebornbo s c a r p 
(De . . . l i^-, 19Ge}j a l t h o u g h t h i s h a s been a t t r i b u t e d t o t h e 
l a c k of j o i n t i n g i t h e r l i y o l i t e and a n . d e s i t e (Lin^,^ l';,'f-/j.o 

(i'he a l t e r i . a t i v e ;iipge3te<j iaodo of o r? .g in i s t h a t th(.: ioxiv 
i s a r i f t f e a t u r e , w i t h •:;loch f a u l t i n g a t t b e f o o t of t h e 
Leooiiibo i.v.'eetern dcn;ntit.row)aiid i n t h e f o o t h i l l s of t h e . ic^dlcv 
(^eas t e rn down th row; (be ' l i j v 1'; 6 e p . I t i s knovm t h a t 
r i f t i n ; , o c c u r r e d i n .uar roo t i i i ies ( , . ay , 1'}^^1) \ -h i ch e x n l a i n s 
t h o g r e a t t h i c k n ; , s s of G^iallov \ ; a t e r s e d i u i e n t s t h a t e e r e t h e n 
d e ' ; ) 0 s i t e d , Ijut t h e r . . i s no c l e a r ev ió .ence t h a t i t r e c u r r e d i n 
r a t e J e r t i a r y o r Q u a t e r n a r y t i w e s (Hun te r^ . l ' . -51) . A v e r t i c a l 
wes te rn . di.s"„)laceroent of a b o u t '/iA. f e e t "•.•.as . r e p o r t e d a l o n ; ; t b e 
b a s a l t ' - a n d e s i t e con . i ;ac t , a t t h e f o o t of t n e L e b o n b o , in. i, o r t h e 

e l d 

Svra,e,iland (, i y ^ l ' ; 6 l ) 
t i n s apnarex' .r f a u l t i . n p 
f l o w s , a l t e r ' ' j e . t i 
i, . u n c e r , l ' ' b l ) 
c_)d k a r r o o r o c n s xi 
b u t t e.)se 'oar-edate 

H o w e v e r / i t b.-'.s b e e n sug 
was , ix.'. f a c t , due t o i n . t : , r l a y e r e d l a v a 

a s a l t s t o a n d e s i t e s m coinposiciDn^;_^0;a 
±i 

rf<l-'-\-
O i l S i v e f a u l t i n • : 1 - , r r e c a n i j r i 

t h e > ,es t e rn Lowveld and ...Jastern .. i d d l e v e l d 
t h e f o r i a a t i o n of t h e p r e s e n t landscaj:>e and a 

an 

re 
; n ( jught to be of karroo age C.dunter, 1. 1; 

ave eeen reiractuj^c 
esc faults in Late 

a lon , D cii-. l l of 
. j j c r t i a r y e.nd. Q u a t e r 
p u t a t i v e f a u l t ! 

koxeever.. 'cnojre 
e 3..d'ij.e s s nar.'.voO-

.1 o r mat i o n of a : i x t v a l l o y 

oy 
i n c v e j i n a t i o n v / i th t h e 
c o u l d b a v e l e d t o t h , 
a r e c e n t 
no cvici nco a t a l l f o r f a u l t i n g a t th . ; f o o t of 
so i t av ;pears t h a t t i i e r i f t i n g r y j o t h ^ j s i s f a l l 
p r i v a t e co i ibnu i i i ce t ion . l'b.)3";o 

y rinK hlCn 
a l o n e t h e heboïï'oo. 

; r i a l s u r v e y of t h e g.rav^ity e.n.oi'^ialief 
. oxjevej ' , 

a s p i e d u c e d 
t h e LebOi.ibo, 

S (I'.i'CCJ (JJ,- .' . '•-.. unt.- ,r , 

b h a t e v e r i t s mode of o r i r - i n , i t i s ._,.;n>jrally a p r e e d 
t h e t t n p rescLi t l a n e s u r f a c e of t h o Lowveld WSLS f a s h i o n e d by 
C m a t ^ r n a r y j . r o s i o j i (he .••lin, 1 ( 5 9 ; b u r n e r , 19 '/) •, w i t h 
o o s s i b l : ; r e l uan t s of a v e r y L a t e . e r t i a j ^ y e i i r f a e e c a p p i n g 
t h e h i g h e r p r O ' - i n e n c e s ( r , u r d o e h , l b 5 9 , Gjurner, 1 b'-Oo 

,ive rise 'ce 
F1 u vhjil .1;epo s it s , 

I'he Quat;rnar3'' alluvial ter.races, that 
b set and •, set soils ̂  ar.. mcnre ce.b;inuous and. ..xtensiv.- ixi 
the Lowveld than elsewhere <> 

Lhere are no clear topo;raphic expressions of terraces 
earlie:? than those covered with e set soils that can be 
compared with the series ex old beacb. de osits f(;und on the 
coast of natal, (r.aud, 196 )o Rov/ever, pockets oi" rouncb.ë 
alluvial ;•. b.jlce have beee. found up to ?bC feet a'.jove tli; 
present river level (l:urdoch and .endriesse, 196:;. hhose are 
.̂lot always unamei; ,uous as tb.;;re are strata of coagloneratj in. 
the Lower and i.iddle Lcca beds,, \ihich veather t.̂  ive le;-,;3:s 
of apparently alluvial orii_:p .•.. It is tb.ought t.aat t/e., p..:b!.)les 

file:///-hich
file:///ihich
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•'.ayjr viGiolc bat';...o.- t-.-. s o i l a '•. ucat; ioria;, ;.;anc;.Gto\iC in 
tlic j.-.mv âvnoya r a i l cutti..i./;, may bo au o:.;:aj"'.rolo oi tJ-it. 'cjooo 
tbaru axi,., üO'.ov";,:;!-, 'ob J.-'̂ Ü iu oLber a r t s cf tb-, aui'vcy aroa 
t'/liicb. aro - j ; uudoubtod a]-luvial ori^ iu '.ï».-.̂  aloi-ip, tli'. 'jcd oi 
ti!.o .. z i .aO;.:i ija tbe [,ra:a:ito ciuiitry^ aixl at Vvïicj.ielroov; i r tbo 
dol x i to ,̂iid baüa/.t urdor;_i a.̂ d ..Mdriosóo , ]. .Sb . .-^ii-:'-lr.r 
d:'_o.-.itn j\avc bov.:.- iioto.. olöevL ,;rc in t.O'. bov'/vcldo !:• tbc 
,. or tb ()f lavrai: ilaud^ t;'.o prosonC'. ox xol lcd .-tone A;,o artcxact^v 
iasbioncd in cliort , x^bi.en only ouu'-roos in tbc öwazilaiid 
byoton :.'.any i,iil',;. u; tbc .;-.onati; noi.'xtc r.le,:.nly ;:o ao cnlluvial 
ori':;>ino 

In tbc bor tb , those pobblo oec'.c ^ r̂c found on t e ; e rec t 
oi 'chr ver;)- low ivoraati -- Untbcluzi \;atcrGbed, bi.t - i i c i la r 
dcposi tc are not iound on tlic üi. jclu''-" j--Üsutu or üsucn--'i^wavuma 
i/atcrcbcds „ b'boro i s ^ t h e r e f o r e , Ï-.O evidence for tbc l>,.rge 
. ortb--.oouth flovdn;., r i v o r tl iat lai^^bt have becji reGr)onsiblo 
fox' the excavation of the Lowvold CÏLuice,, Ibob) , a.id i:ne nebcles 
are tii.ou'.,bt to liavc been de obit'-'-c by prc;deccscors cZ the 
cuj.rc'xt eastv/ards f lo b.ng r i v e r s o 

fb j re i s a bed of rounceO, a l luv ia ] . p-.b3bl s^ ijiCludi.,..y 
r o l l e d a r t e f a c t s fro i tbo biddle ..itone A^;c, revealed by the 
railwcAy cuttin£^ about 1 ; i le east oi .óinofa^iicni. Ô ho pebble 
bed occurs a t a^out '• fe.-t aî id -'jne s o i l above i t i s nanpec! 
as reel. ' ' c r G i a l l i t i c loai- of L ceto !• cot i s norjrially found 
O'i c o l l u v i a l par ..•.•t I ' a t e r i a l s , but in tb.iG c a c . tJio a l l u v i a l 
o r ig in ijas not apparent as tb.,.5 l i n e and and ex i t f r ac t ions 
'•;.:rc not aigh and the s o i l i/as n e l l rb:ructured„ f'J.is yr./dual 
a i s a .^poarance of d i s t i n c t i v e l y a l l u v i a l c J i a r a c t e r i s t i c s , 
e spec ia l ly the :.jij.,h fi:.ie sand f r ac t i on ^/hj.ch nea tbers r e a d i l y , 
i s thought to be the noriaal fa to oi a l l u v i a l t e r r a c e y"iaterial, 
nbose ceeos i t i on pred.rtcs ttie upper {.. se t , .i'ate bua'uomary 
terrace. , .^ sii . i i iar a rea , a lso napped as L se t but t''.ought to 
be derived froia a..i ol(?. a l l u v i a l t e r r a c e r a the r tjian colluvium 
i s found on tic. x-.oi.iati ^lt .'aleg-vio (jjvrdocb., 1965 '̂i-J-O. 196 ) , 

In addi t ion to l:he a l l u v i a l tci.'race3 alon[_, th.; Usutu 
a..!d i t s na,ior t r i : ui :ar ios , the courses of tlic \:ino.r ;;j^ae'.iecal 
s t reans are narked by tb i ck accunulat ions ox f;;ully--\/asb. :iat:.;rial 
•the coh\ o s i t i o n , and nonce the ncco,_,emetic of lec t of tt-csc 
uictorxals^ va r i e s with the rock types within the cafcchncjito 
'i'he d i f f e ren t tyncs of y,ully- wash founo arc described for each 
ox bhe subdivis ions of the aroa (see beloi-i) . 

G l i j i i a t o o 
vhe cli iaatc of "th oouth bank suj:-vey area vras described 

in son . d .otai l . fhe only . ort;: bank ' . i o t e o r o l c i c a l s t a t i o n 
with records cove3?inip a f a i r l y lon;^ per iod , Sipof av-^oid, .̂/as 
includco in the oouth beinb doscjription, so that the bas ic 
in.;Cornation i s the sauc (rïurdocii aad .bndriesse., 1' 6b)o 
kojr^tunat j l y , tlic cl i i ' iat ic ;::oncc foll.ow th:.: r,rain oJ the 
country and run in a ,enex-xlised i ortb-oout]:. c i rec t ion, , ••.lius 
the c l imat ic pradat ion fr m se'.ii--arid in th"; act to subbuinic 
in the L^est i s f.nind cs c l ea r l y on th.; or th ba.ik as on the 
boutho i']ie ran.jO of c l i n a t e s e.-.,.coantexed "b̂  c.lcar f rc; • the 
c l imat ic suniiiaxy pr..;Sonted ii^ fable bop io r th.:; out.'i bs.ihc 
s t a t i o n s , t l i sse l rode and .i;.,ubu"ta, v/hich are probably a t the 
cxtrOiMos of t.h.e ra..ip,e = 
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^Oable 5o3 
1 
} O l i u a t i c rail-,o i n J"jOv;er "ÜGutu purp";: :y 

b t a t i o n 

i.'oan Lj-uiual J7ainipal l 

]jp;an Annua l T c n i p c r a t u r p 

Koppen G l e i s s i x i c o . t i o n 
(iroffi G o and .'L, „ > .ipircioch,, 
p r i v a t e c o n i a u n i c a t i o n ) .. 

Lan: 2 s ..ORGnf aJ£t o r 

T l io rn th .wa i t c P r o c i p i t a t i o n 
. n f e c t i v e i • e p 3 Ipudex 

i 

a r e a 

^iiPselrocTo x'vubuta 
i 

* "* • • 'il -' - - -. 
21 I n c h o s .i 21 i n c h e s ' 

(22C pm) (790 .,i]n) 1 

•"'••?2°v ' 6^2^-""" 1 
( 2 2 ° . ) (20°C) i 

[._.__ „„ J 

• J h i± G\;a 

i 

'?A- 29 
( a r i d ; i^aricl, b u t ! 

b o r d e r i n f j on ' 
1 h u m i d ) . ._] 

( a r i d ) ( B u b - l i u n i d ) 

.oubSi^y-Lsion _o_f__tj_,P5_ j.;_ortJ-"î J:)_ank s u r v e y a r e a o 

p'or t h e p u r p o s e s oi' d e s c r i b i n p t h e s o i l s i n r e l a t i o n 
t o t h e i r p a r e n t p a t > . r i a l p and t n e l a n d s c a p e i n wn ich t j i ey o c c u r , 
t h e a r e a h a s been s u o d i v i d e d i n t o s e v e n p u u r e p i o n S o These a r e 
s e p a r a t e d io i - c o i i v e n i e n c e of desc r i .p fc ion o n l y and^ cJ . thouph 
bnoy r ^ i i i o r xn "copOr:raT3ny, J I o , o l o L 2 / V s o i l ap,d ve^'otcPbion cov r . ' p 

and i n l a n d c a p a b i l i t y , t h e c r i t ' p c i a ior- d i i f e r e ^ i t i a t i o n a r e 
no n o r e 
t ] 

"CJ c i c t l y d e f i n e d •Jpiey c o r r o:na e ••ncepr v ; i rh 
subregions of the pouth bank survey area, (.nurdocl 

A i i d r i e s s e , IQG'̂ i-) aiid anv s i : i i l a r i t i . : ; S betvfecn t h e subre;_i;ions 
oL -the ...orch a.nd ,--outh ban2: p i l l be ü o t e d • h e i r l o c a t i o n 
i s shovjn Oii i.-lap y..l ( s e e bee pochet) 

There is a pireater de;̂ ,ree of subdivision thaj\ in the 
Land bysterns î ap of Pvi6./öila d^ althouph SOJVK. oi tlie units G.O 
correspond (..ebstor, nure.ocVi anö. .pav/re:p.cc, i:.i preparation) o 
fhe Land pj^stem approach is concerned pith the delineation 
of terrain according, to its appearance on air photo{;j;raphs 
u...aer the stjreoscope, v/ithout the necessity of field 
epaoination , '. hereas the subregions b.exe described were only 
separated after i;he scuii-detaiied soil survcj (JJechet and 
pobster, 196p)„ 

e h a r a c t ; , r i o t i c £ 
I n th._ l o l l o i j i n ; . , s e c t x o n s .j.o d e t a i l s of so3-l p r o f i l e 

a r e p,ivejp, Por n o r e de ta i l ._ ,d n o r p h o l o , i c a l 
d e s c r i ; ; t i o n s of t h . , s o i l s m e n t i o n e d , x'-efe: e n c e s ' l o u l d bo psde 
t o J i j .anter 11» 

P u b r e g i o n 1 - P o h i r Loplcuids,. 

•,•»' 

I 

t h e o l d :c3: ch t h a t u; od t o c(;vej 
s o l d t o t':.i L i f a fund i n s h e l i i s t 

The name eoiaes f r o p 
t h e a r e a , b u t vjf ich e; 
cpae^rter of t h e centur j^c The o o u t h bank c o u n t e r j p x f t oxea 'co 
t h i s s u b r e g i o u i u v^.ry S r . a l l a, d pas i:L)Cor,;>orated i e t o t h e 
- ' a p i l c j i g a 'Uplands v, u r d o c h ai.id .pno . i i e sse 1 6':-),. 2 h i s i s 
b e c a u s e i t i s >,;3sent3.al3.y pra^ i t e c o u n t r y , a.jjA th^; ';.ra.v'ite 
o u t c r o p i n G'. .. o o u t n 'ba/ ' i sxirvc'->' a r e a i s o'. v e r y l i n i t e d e x t o j i t 



As i t l i e s a t tl\3 \.et-: to u 

t i l l ; nioro:" i o n ucno.3 u; nave 

-14S-

n cno. 01 "J 11", surv^'-:y a r ^ a , 
l o i a t e r c l i i j a t e t lan tli.:,i:.c 

i;}:!.e o a s t . Tho mean, a n n u a l r a i i . . f a l l a t oj .polanoi: . i i s '7''- i n c L c s 
and i t may bo a s nuch a s yC l inclies i n t h e a r e a j u s t -jast o i 
t''-.o "Gulunga s c a r p . 

j - 1 , _ 

i i n :yj t ü s c o a r s e - s r c ^ m c o . J?]AC: n h o l o ars>-. i s una;.; 
V)03:^'iiyiitic ..-1̂ 5 .^rc-.d-te- ï i i i s ^ iv . -o r i s e t o a lj.ii;,]:i p r o p o r t i o n 
of c o a i ' s c sand ajid , ; rav , . j _^>articlos OJJ. id iys ic^ i l oaijja-riiiQ,o 
As l a rQ, s r ^.,rain3 of tlAC no.:i--f..uartïiOSo c c n s t i c u . j n t s o i t t io 
' . j /a. . . i to a r c e";tr . j e l y j ' j a t b c r a o l o , t j ic coaz ' se j:r<--cUioiJS o i 
t l io c o l l u v i a and so . J . s d>.:vGlopod i r o ; : t ; i c ^ r a n i t - ' . a r c do . i . . .ated 
• ;y quar t i in -iiltliOUj:.^!! o. r c l s l i v e l y i / 'Catj ieralj lc c l a y n i . i c r a l , 
ruar t^ ' . :Ls v e r y r . s i s t a n t i n t h e i-ediuM and c^ ja r sc i sa^xd 
i i c c o i o i i s (Jac- . :son ijid ljücri>jan.j l\^~j)o Consociuo...'oly, t h e 
,.,r..^x:litc-d•, r i vod . o c i l s a r c '^ iph ±n c •• \. ,..o cai-i'. i n a l l 
p o s i o i o n s i n 'zh.: l a iK i scanc 

ï h o r o a r c f a i r l y f r e q u e n t d o l c r i t i c i . c c r u s i o n , : i r i t o 
t i c ; , r a c i t t : ^ of tox: Ui-^napcod i h c y ar^. t^'ou:J.it t ; be of :;ost--
n a r r o o a; •... and u s u a l l y o c c u r a s ö'y!:zoü,, a l t h o u g h bh^^re i o axi 
, ;xt ' :u .s ivc s h e e t s o u t h n o s t o i V j . l c i s i j u l a h i l l ( S u a s i l a n d 
G,colo--,ical lourvcy , l v V 7 ( a ) ) . f h e '^ol^^rit... doc;s n.:t , i v i . r i s e 
t o nar ' . :cö.ly M o s i t i v ; t o p o \ i ' a p h i c f e i t u r .s a s i t d o c s i n t^ic 
s o i , t : r r o c h s iu j : ' ; he r .Cast 

ï h c la^ idfcrm i s d i s t i : c t i v . ; of s u e J.' 
l o n e . ; l y .:i.iphti:v c 

C;p.O;x W i l l : 
e l o e e s 

OXtCxl 

,, •^-^^.^-^'y ij,racLeo. sürai;_,xrü OT SJ.I^^.X.re.LJ r.0:.xccv 
runni;u.[-, up t o c a s t l e - - l i k e p i l e s of laj?cc rcctax.'.j.uï a r .iLochE 
of h a r d ^ r e s i d u a l prayiit.; . ï h e s c ' c a s t l e -Lo;.')ii..s' 
f l a n ' c e d '..-y a.:.. a:;)r0ii of o a r e h.ard rock^ \i:oe . . . l a t e T l ( a ; i n 
. . u r d o c h and A n d i i e s s e ^ 1964 /„ "i^i.crc c:;.re oiany i n t . n : f l u v e s 
\;h.ere t h e s e i c c i d u a l t o r s a r e a c s e n t , e s c c i e l l y hc twec i i t j ic 
s e u t / i e r . t r i b u t a r i i ; s of t h e l i s i i i n . n e , . 1" e r e i s a / o u n p o r 
c : ros ion c y c l e encj"oachin,_, u.?o'n t-hc loxi^, s l o p e s ^ , p . v i n i 
s tee : . )er . n a d i e n t s xi^jar t h e n a t e r c o u r s c , h u t tJ)e i :>olycycl ic 
xi.auur_: of t n c l a n d s c a o e i s l e s s n o t i . . ^ .ae le t h a n i n t h e 

t e l a n i f r o u p h 'c,o l.;.:.e .ast Jhe 
;rceurscs ..xave aeec •a l ly -c rash c-eposi t s vf.!.iii:.ji a r c o e i n g 

c n c a v a i c d m iJi.. currex.i t e r c s i o n a l pncise 

;ooiiLs: l a t h e s t e e p e r p a r t s of t h ; ] a .xdscan. ' , t h e p r a n i t e 
. i v e s r i s e t o t h e s h a l l o t / sa^idy s o i l s of Ü and 0 s e t s , 

^.Cxierally ütan.d\vcni s o i i e s . r h e do ia inan t s o i . l en t h e i c ' - l e 
and l o \ ; e r f r e e l y d3:aivied s l o p e s i s c ( L o n v e l d Sc:t v/i ' ich i s 

r s a a i s n o r pix ,v c o a r s e s avi i ' h e se s o i l s a r e , ]r 
c c t i n i t i o n , .ore t h a n P-P ix iches cj.eep, h u t t h e i i o d a l d e p t h found "Wi 

ii,:. t i i c -crea v;as i n t h e î-' - GO i n c h e s rau-ge . Piic cocj rse 
t c i c t u r e c . ives h i p t i i n f i l t r a t i o n r a t e s and tc.^;rc i o l i t t l e 
i iunoff u n l e s s t h e s o i l s u r f a c e i s ha red . . (Jonbinod ' . . i t h t h e 
s u o r e p i o i x - s r e l a t i v e l y hi^,n r a i i i x d l , t h i s nea', .s ' t h a t fhie 
;-.oJ.lc a r e ••ore leaCxxcd t h a n most o t h e r s i n t h e Lo\:vcldo 
•.dais i s shonn ' 'y t h e r e l a t i v e D . y loii b a s e s t a t i i s aiid p,:x, and 
by t h e f a i r l y I i igh dc r e e o.^ c l a y s c s r e p a t i o n " c i t h m t h e 
p i o f i l e , which l e a d s t o i : . i c r e a s e s of up t o 50/' ixi bh-. c l a y 

once;re o i j u b s o i l o v e r th.. . t of : u r i a c e .;.'J. 1 )n, 

i n bhe b o t t o : i.land.s ^ and i . - c c a s i o n a l l y on a l n o s t f l a t 
. : l eva t ed . p l a t f o r i A S , ' d u p l e x ' o i ' t n o d e c k ' s o i . l s a r e f^.r^'Cd. 
i h e s e Liavc an a b r u p t t e x t u j ? a l b.aind.ry '-.i.tb a t l e a s t a 
t v / o f o l d i i i c r e a s e i n c l a y c n t e n t i r o n t h e s c i o y t o p s o i l t o 
t i l e s a n d y c l a j s u o o O i l „ 'aic c l a y p a n i s i - o t t l e d and. ;non™ 
c a l c a r e o u s , and. t luj a^^y* c o a r s e s andy t o p s o i l a.loO Si. ows 
s i ^ i i s of p o o r dr>: . inage, i t h r u s t n o t t l i . - . , , a l o n g o l d r o o t 
chaiiiiClSc ..die foiBO-bion of t h e c l a y pan c a n c i t h e r be 
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a t t r i b u t e d t o Cjirichi ' iont by dia;vc;ii0.1 c l a y novowoiit iroLi t b o 
i roo l ;y d r a i n o d GO3.1G ups] .opc , o r t o t b o ' . o i s t o r pcdoc l . i i.iato 
p r o v a i ;• iii£, i n Dot toMland p 0 o i t i o i i 3 „ ••^urtber ' l edoJ -oy ica l s t u d y 
TToulc' bo r c q u i r o d t o asso^^s t b c rGl£Ltiv>:. c o r i t r i b u t i o n . 0 of o a c b = 

On a n a t i o i i a l s c a l o , 03" ovoa f o r t b o vjbolo ! o r t b b a n b 
oroo., t b o coin.'Oiioot of tbv:. o u b s o i l - - l a o t t l c d , non."-

calcaroous duplex soil 
X'/itbiii tLic oubro , i o u oo jaucn coa i 
i^oatborin;; , of t b , , g r a n i t e , t b d t . 

i o .-.. s o t ( .nu roocb , 1S60,. . .xoifover. 
0 sand io doveloped by tb..; 
oct is nore Lidooproad.. 

Tbo main diiforoi?CG is t'lat .•••; sot bas at loaot :̂ G i.n.ob̂ ;;s of 
ouaroo candy topsoil over tbo clay pai.p v/Ouroas b sot bas a 
OiTalloT/ sandy öu:i;faco borizoii, usually loss tlia'. 
deo''). 

l'^CilCÏ 

so 0 aay bo underlain ey a barö. fcrricrote sboot, 
concretions o Clay pans IICMO boon 

found T/itb o.s laucb o.o foot of overlying sandy yoilly uosb ii 
some oxooGures alon- tbo iiZiLineni. 

;o t o i i ly b a s 

.1^ s i i a p l i f i u d s e o t i o n o i t b o l;enc;scape c?.''.d i t s c o i l 
covwr i s d e p i c t e d i n f i g u r e 5 ( a ) (̂ r̂ eo oacb ec i -k ' j t jo -

fbo b i g b fe r romagnv^s ian i i i i n e r a l co ix tont Ju-io c..jJiSoqu..enb 
b i g b clsiy^-producinf, p o t . m t i a l of tb,.: a o l n ? i t e g i v e s r i . j e t o 
t b •.: r e d c l a y s of b s o t and tb... sb^illow b e a v y t e x t u r e d s o i l s 
of ij (Lov/ve ld) s e t o AS a l r e a d y no ted , , t h e d o l ^ r i t o i s noi; 

a r b e d l y ;'i,ore cO)' 'p..tont ub.an t i e . c o u n t r ] ' ' r o c k and i s n o t 
1 o r ^ 3 

s o f t e r r:)cb;; 

foujid c i c c l u s i v o l y i n -LOv^ao 'J± L-r j < \ t e r r e l i e f . 
0-! 

;borO" 
( jonsccuonl 

b l e t o . . r o s i o n a s i t i s i n t l io a r e a s cI 
jciü o „ Ooinbin...d n i t h t n e b i ; d i e r r a i n f a l l ^ 

t b i s l e a d s t o a l o n e r p r o p o r t i o n of s b a l l o v r s o i l s t h a n e l s e - -
vjbere cri t n e J o r t b baub„ I'be r a t i o of tbo o.roa of - s e t t o 
t. .-at of Ü ( l o w v o l d ) s e t i s b.igb...r i n t b i s s u b r e g i o j i t b a . : i n o.ny 
o t b o r , altViousii t b o a b s o l u t e a r e a s of b o t h a r e s n a i l » 

as vul:.Xor; 
t>; t b '•^p'-

1 

Golluvia"i;ion is o. widespread pbono.v.e.iion in the Lonvcld 
and fevj truly sode-tary soils are e cuunter.jd (: urdocb â id 
Andriosse, 19ô i-)= bbc; ;"!OVor;o:u.t of colluvine inevitably causes 
the iii^^turc of natericils derived fro-T different rock typ-,;Sc 
In this subregion^ mixed cof-uvium will bcve granitic and 
dol^ritic corL.poncntSo Üoils dovolop:'.d on such nixed origin 
j';arexit aiaterial arc tboupbi, to be siniD.ar to tb(j 'cont,-'.ct' 
soils described in ,b.odesia (i']iOjMpson, lb65) - IÏ"'- freely 
drained sites tbo coieuonest soils are Ii s^t ̂  i^rsiallitic 
red lozü:\s, "v/}iiG.\ are transitioiial between b and. J (Lowvcld) 
oers m texture, cLay byne„ ease S t ana o r n o r o r o n e r t i e ; 
fbe ad;dxtu3; 'e of d o l e r i t i c n a t o r i a l in . to tb.... ;^,ully wash 
d e p o s i t s i s i i ^ d i c a t c d by t b o s - : a l l a i - e s of t h e c a l c i r e o u s ,̂  
s o l o n e t i ü i c d u p l e x c o i l s of b g ' ' owveld) s e t o flu,.se a r e a s a r 
ofti^n found i n s t r j a ; f L i n e 3 be low oocurj:\jj..co of ..' a..-d 3 
vLowveld) s e t o 

ï h e on.ly l a r g e a i reas of f . . j r r i e r e t e s o i l s i n tb... wbol ; 
o r t b bank arvja o c c u r on t b e b i j . be i ' s l o p e s up ago- ins t t h e 

ju lungo b i l l s o ' k i i s i e r r i c r o t - . . . i s t n o u g j i t t o have forn.,.d 
syncbro:. '0asi" '" wir• i 
A n d r i e s s e , 196^0 -
bj.gb p o s i t i o n ir. t ' 

t h a t Hiapped on t h e y o u t h ba^ik (. . u rdocb an 
'be f o s s i ] . cij.o.racty!; i s infear i 'cd fro^i i t s 
o r 0 s o .au i . ;ndG c an e ,, .•e. .1 a"!.)0ve any c u r ; t 

g r o u n d \ : a t e r i-L.if luo.i.jce, a.̂ .-.d froiJ t h e a b s e n c e of ai y s o ' t aed 
e u r r e t l y wa^daig c . ; n c r e t i o n s (• u r d o c b , 195Ce =. fbo - e c e s s a r y 
m o b i l i s a t i o n a3.:.d co . ! i ce : a t r a t ion of i r ' n e ^.la;/ be a s - . e c i a t :d v / i t e 
an 3arl;y" •wot p h a s e o i tJie (.aiiolia.i:. p l u ^ / i a l a:n.d t h e dcssico.tJ.OI.L 
aj.id i n d u r a t i o n , w i t h t b . . sub3equ.:,:..r in . t : . ' rs t . . ' .d ial» lii. t l i e 

uner^ 
un 

i/o.,.-> 0.1 so 
a t j a o s p h e r i c climatv.; b e c a u e i-'iore ar j .d and 

assumed re., ewal of oro;..don .nid s t r e a m dov;n-
e u b t i n i g , n h i e n would have lo^ /c rod t n e J .ocal grou: . idwator t a b l e 
a:...d l e d to d .oss icat iO: . i i n t h e p e d o c l i - o a t e (̂ , .i.irdoch a:.;.d 
A;udriess . j , . 1964) bb: cnron.oj. ' ' , , ica. l ;...c!iu.:....cc IE t a v o u i c a 
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as i t accords •'fitli the pos tu la ted cJ.iiiiatic changes i a . a t a l 
(Jje v i l l i e r s , 1962, haud., l')C' )o 

Vc get at ion .ŷnĉ .̂. j[aj3d. _ us_e ; The v/Jiole subregioa l a l l s i n to the 
Louer- ijr o ad-leaved Tree oavannah (I'ons.^ 1957) <= • ^̂ ê bush i s 
very d is t iy ic t iv^ as th,. l a rge areas ox ö..,e'• sandy s o i l s are 
idea l l o r the si lver--leaved ler''i-eaJ-j-a s . r i c e a (9:urdoch and 
^ndi iesse^ 19'9'̂ 0 = There are areas \yhere i t grov-s in ^ure 
stai.ds hut i t i s general].y "liî red \!±t'h soeci..s of Gombretum 
and I)ich.rost. ci.g'o o rtero(^ar ms and jlrythrin^ spp» arc a lso 
found in \ iel l drained s i tes . , i l icre i s a nore ni-;rvjd busl"', ijith 
• tal ler t r e e s in a'.i.d n:;ar the s t rean ID.nes„ drass cover i s 
-,:,nerally ;poor and incluci.es l .yparrhcnias, Fanicuig Urochloa, 
h i g i t a r i a aiid so. le i'hcsieda ','hardoch and :aidriijsse,, I'-̂ G-̂ ) 
( I ' u n s , 1967). 

.iit preserit the area i s l a rge ly devotod to c a t t l e 
raisii^[, under the t r a d i t i o n a l systoDi of eoiAiaunal ;;,razin,_,., 
There are soiiie dry lajid ^aise and cot ton croy-s grow.M ^ hut 
the extvcïïiely poor raoisture r e t e n t i o n of tb. co..rsc t ex tu red 
:.;oils Liore thaji o f f se t s any advantage deriviiiig froVi the 
s] . ightly hi(_d-ier r a i n f a l l , so t ha t t h . y i e ld s are ui'.reJ.iable 
aa.d low.. 

]:Geid j j apab i l i t y ; The coarse textuj?e of tji". doiüinant J i.Loxjveld) 
set s i l s i s assoc ia ted f i t h lov' evaile.blij "js.ter ' :oldi 'g\ 
. .aeaci ty , ..o t h a t the \vOtential for nOst i r r i g a t e d e::ops i s 
lovf (see •..'able d^l ) - The ..lo^ t̂ jro^nising p o s s i b i l i r y i s c i t r u s 
lexici; t b r i v e s on deep, f a i r l y -.oar so te;ctur-.ci ,:.,oils„ ho •/ever, 
"urans-..issio.e losses would be very high ±i\ u - l ined d i s t r ibu to- r ies 
aj..Ld soriihcler i r r i g a t i o n eould be necciSs.:..r3^o Thexe i s a 
f'aiĴ .,e:L of surface canpie-g 'oj th-O impact of t.he spzh-eLkler drops 
on s o i l s x/ith such .yoorly deA/elop'.;d surface s t ruc ture„ ••-he 
iorj.iation of a surface cap would lead to hig.. runoff, i/hich, 
besides oei:^;'; s a s t e fu l o:̂  i r r i , ; a t i o n 'ate]?, could lead to 
eros ion, as r e l i ,f a:.id slooes are ^•loderately ni'di„ . ield. 
i...''v>jsti;;\atioi.:.s in to i:he ir3?igation i.;anag...j':ie.it of these s o i l s 
are reou i red , ard they nay s-iov/ t ha t the ^diole subregion •ould 
b^ best developed for stoch farming vOoultcr, 196 )= 

'i.'he name of th.; subregion i s taken froui th- proi^ii 
b. i l l i.a the orthwest of th-; survey area» This retiioj: 
•. or th bajik ea'tension of the b^apilenga Uplands 3ubr:;gio_.. 
the oouth bank u.urdocti a-̂ d Andriessc, 196'̂ ;-)» 

Th • region cons i s t s of a d i s con t i nious b e l t of lo\; 
h i l l s and. r idgus run-iing iiorthvrards fro-i :.jipofaneni "throu, ,h 
V ik i s i j u l a to the humev^ulu and halinde h i l l s , well to the 
i-.orth of the survey areac The lochs of the .jubr^gion are 
va r ied , \ ; i th no. .o ;̂̂ enous coarso' grained g rand io r i t e j.n the 
Douth, and the .hg5 coarse-gra ined j ,raij i te in the e'ortho 
however, both rock types are shot t-Inrougb \/i th i n t r u s i v e 
v.deis 0.1 be:.rd. rockc host of thos^; veins are C'Uarts, but 
there i s one t l iat i s map;p(;G- as :.iicrOfgra.nite (,.;\:a2;iland. •..eological 
hurvey, 1957)° Those vein rocks are jj.igj-.l3' .̂:0Jnpetel:•t and. h.i.ve 
given r i s e to the rugged tonography'- of the region, to vdiich 
in tuj?n can be a t t r i b u t e d t''-.e rapid e ros ion , •..liallov: s o i l s 
a.nd excessive drainage» 

poil_So The GLominant soil . i are the 0 se t shallovj sandj'- s o i l s 
and, the bare rock of U sct„ . i t h in G s e t , the redder andi. 
s l i g h t l y heavier--textured esaguleni s e r i e s i s assecieited wj.th 
the g r a n d i o r i t e , whereas the vein cpuart2; a-yicl the g ran i t e 
both give the greyer and coarser Gtaedv/eni s e r i e s . In the 
va l ley bot-toms there i s son;, th ickness of accuiaulated colJ.uvial 
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m a t e r i a l , and a iietGro[\eiiGou3 c ü l l o e t i c a of s o i l o dovclopa 
accordii.ip' t o t h e dovaiiiant rock typo eontr iui i t in! ; , t o tlio v/aGli. 
.(̂ j:ioa.-,fit ipia; s o i l s founo a r e t^iO dooi:' 

s e i . s , r.'"o 
sauds 01 J (Loi/vold) cu/id 

r e d l o a oi L s e t aad duol ' ;x s o i l s i n i aad Z 
(Lovrvcld; so t i 

Ypia£'^!?i°il J^iii!^,J-^ -^^'^ v ego t a txon of tho l i i l l s i s 
ö.o/'iaatGd oy sucGal;; . ' . ts, uoto.biy Alo j n a r l o t l i i i and bupliorbia 
sppc 'ijaore :i s a l s o some s t a r t e d broad--leavüd uusii • i t l i 
OomdrotvL:.! sp;/o^ . • ie l i rostacl iys aA":d haytoiais orojiiii'-cvyi:, out 
'.L:i;;r!;'iinalia S'^rieoa i s al)3Gat iror'. tb.e syAollouer s o i l s , a^id i s 
r e s t r i c t e c i . t o tjio a r e a s o i t.'ie doo:.or 3aa.ds o i '• (Loi/veld) 
and :i! s e t s oa t±ie lo \ :cr s l o p e s „ 'Clio s u r f a c e ox J is.ay oi t h e 
s o i l s i s very stw/p aaa t a e o r a s s GOV: r i s ve ry S;)arse or 
a isoi i to Ue v e p ; t a t i o n of t h e v.;illoy 'oottoris i s "'.ike t h e 
s o i l s ei:.cL ve ry hete3:c>pGav,ous, 'oul 
t he hroad--lGSVod s a e c i e s o 

o : _ , . . U U J . a i x j -Ly dO:.dilated u^ 

V - : D U . U . î  

.1 1 cue vaxj.evs., our c 
t h e r j i s a. l i t t l e c u l t i v a t i o n i;i. soi.e of 

a r e a i s j , :ostly [J.ven over t o rou;^:' ;v,razinp< 

IjjuKl^i^jöJ^ .jCOi'Oiiic i r r ' i [ j a t i o n i s ;rs_;eludeb. 'oj t a e hei;_,ht 
of l i f t , t h e s t e e p , r a d i e n t s and t h e prepojjdera. .cc of soell.oi,/, 
coaxse-"!::n:tured so-U-S. ..;he a r e a i s h o s t l e f t o.s lev; qa.h- i ty 

'i 

2_ •" Ta: iba.ti h i sos . . 

fho aarao i s t a k e n fro: th;j larf ;e c i t r u s and c a t t l e 
e s t a t e n i t h i n t h e suhre^non i,tho e s t a t e took tjie i - f r ikaans 
naŷ iG l o r t ' lo t r e e h p i r o s t a c h y s h f r i c a n u s ; . fhe suhrog ion 
ee r rusponds wi th t h e CoitraJ. Yalle^^s and h i s e s on oiie South 
hank (huirdoch a..:.d hxh l r i e s sc , 196'̂ !-) (Toolopica l ly , i i ' i s ::e.ti.ex 
h e t e r o ÜCOUB as i t i s c r aves scd -hy t h e frocas'^vrian-^^varroo 
eoa.tactc. f he, \;e;aucra s e c t i o n i s u n d e r l a i n by t h e ii^^dh 
honO; .eno'^us coarse--; r a i n e d p r a n o d x o r i t c . Th';;. j^ast i s u i ido r l a in 
hy tlie Lov/er and ...iddle sicca heds '-x t h e ka r roo systei^o Ohese 
ere i;iainly nediuyi and eoarse--f',rai.i .d sends t r -nes , hut t h e r o a re 
i .n 'uercalated heds of s h a l e and, l e s s comnoxily, r i t s t one and 
oon^,lor;, r a t e „ hot-, t h e ^ , r anod io r i t o and ti-.. sGdi-aej-'.ts a r e 
i i i t ruded ~jj p o s t - k a r r o o d o l e r i t e ( i iwazi land LiOolo i c a l ;,na-vey 
l':h-7). i h e r o l a t i v .:ly horij^;ov.ital ocddinp of t h e ...oca 
f a c i l i t a t e s tjie esiplacGncnt of siDiLs, vh ;.roas nos t oi t h e 
dclex'it... oiebei'O ,_: i n tlio p r a n o d i o r i t e a r e dykes» 

The t(;po, ,rap]>.y i s ,̂..,..u.i;ly undulati•..,_, ^ t j i th 3en-.eva].ly 
eei'.ven sD.opes l e a d i n p up t o vric'O and r e l o . t i v e l y i l a t i i i teieU.rv 
-Dhe p la t fo rm- ' type of coun t ry so forned i s not as p.:onoun(;ed 
e.s i n t] 10 ia.ncn.c /l..:tf o;.:n suh reg ion on th. . ,-:outi'. hank 
Vi.u:. dock and o.;-.diiesse , 196'^-) „ i h e i l a t t c r i i - t e r f l u v e s e r e 
t. LC r e s u l t oi a pr^jvious püat.n?nary e r o s i o n subcyclo„ vhe 
ahs ;.;.ce of a s c a r p face ao.d e.ccoyipa:...yi-i:, t a l u s s l ope h..;tv7een 
ihie o l d ^ r , i:i; ,h.er s u r f a c e and t h e youn.,.n;, G..iCj:oaciLiy,,p lo"ner 
sl.opwS i s e^ipiained hy t h e r e l a t i v e l y sno.ll v e r t i c a l dixfev-^.-cv 
i:;.- ease l e v e l s and t i ., lo." conpetence of t n e r o c a U-dai^, 1952) 
lo}:-t -. ox hujcvrano h i l l tne^re a r e discoi.:txnuous ou t c rops of 
s:.aidstonG alOüf;, to.:': h rean of s lope ^ chh;houph e'.o actual., s c a r p 
i s éor \ ;ed. I n uhis ar..-G t h e r.tisu'h.J .oa i s f^.oaine, .hast " e s t , 

ee.- i t s i:ri ju!:;aries a r e runninf^ 
ou t c rops ::.re conviioiicr on t h e n e s t e r n 

p. cue t-.' ane .je.stwani-ds d ip of t ' l e 

.o tl;iat h.ie i.L..tei-fluvo;:. h:. 
orrP--you"cn. 

J. -.a.PLCs •' i t • 
sedi;.,Gx-.ts„ 

J. l i s . ; -L" U V 

i n t o r f ]-i 

j.ho do le r i t . : : i s . carder t e a s t lo; surxoundinp hcca 
sedinexi ts and /p-ves r i s e t o / O i i t i v e r e l i e f i^petur.jS h i l l s 
, ,ive l ia iOjSorphic p l a t f o r - i s , such as t h a t . e s t of hhusanoya . 
ao.d t h e dykes p ive j:id^:-:s. •ijheso xidjses a re n o s t l y .. ort.'.i.--3outh 
or i^ . i teo. hut i; .or seO'; t:> h', secondü.ry l in^;s of eeai:-::; s 
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run:....ing l:;j--3w^ and 1^7i-o.£, o&pcc ia l ly i n tlie L^randirorit 
(.•jrinl^ â -id j rar t r ids ,G, 1S66) , \ ;hich a r e laarl^ed by C 
I ' lc i , , e s „ reli..;:;: .rcatures 
1 J . : 

j.'.iio d( i^.rit& naJ:c:j IJ^GS conspicuous r( 
ra .oC'.iorit-. , as t h e di .Liorence i n oorapctcnco .)ch\'oon 

ho t^'o roGic u /•'OS IS iiot as ; xcat; 

; ^ i l 3 ; The i ^ i t e r u o d i a t c n a t u r . O;L iha r.anodior.l.to i s r^.Tc^alcc 
by c'-nparin^., ic:'.; s o i l s •..'iah. tljos..- forj^iod on t h e [.rai^ito i n 
t.hü Cphir .•.owlaixd.s. Th.; d i i h vna.,:Ce i s sli:;^bt'h,' rciiifc^rced 

7 t h e iiiar.;,iaally lo ' ; e r r a i n f a l l oZ tb.e •ihuibiiti sUOJ:e^.ion,. 
j.n G n, a r e a s c i o: 
do. l ina/. t !JUU , '"ithi:n 0 s e t 
I t i s r,.;c^doj: a- d ui: h e a v i e r 

topo; jj. aphy., U' :..nd C s : t s a r e a^a in 

deaa-naj...t l i t h o s o l ow p; 

Csa[;u].o;ai s e r i e s i s ;auch corirAoner, 
in..an Cta?:..dne;-i s o r i o s 
aj.'.ite. Ln t h e r -nn t le r 

• ~^-••-r.^^~r•: 

i l l d r a i n e d nid-- and lo i j s r clo\.i;..s^ L s e t s o i l s a r e loii-iod i i . 
. : .olluviun . These a re r e d - -e r s ia ] l i t i s 1.üa-;s and the leost 

'sad i s j . e s ibovu s^ j i i e s , '^..ich i s ^'z .Least 60 i:'-:;h-s 
Lut^ii s e r i e s - i s s.i.":allo\;e 

. . idesnrs 
deep t o • "eatherii.i;3 rocL . •LL d 

J C - ' . .1 . O io 

deï ;os i t io j i oi .„^rey saxidy 

L.ontams svioi 
traj^.sitioii .al "be i sayu 
i s fo r .:ed by t 
L s e t e ro l i lOo I n tb.e bo t t on l ands , , c!uplr;3C '.. 
viitji "uUc; n e t t l e d , a .on-ea lcareous .. s e t anu t h e darJc c c l o u r e o 
c a l c a r e o r s so] .one ta ic h (Loviveld) s e t bo th addjspread» The 

.noupn t'.) produce t h e l a r p e 
n; rhe ror jaa t ion •'•''•'. • s e t 

c o a r s e r o c h , i r a p n e n t s asid i s b-ou^y.ru t .̂  bu 
..̂ u.domba searie-:; i s rc:n:s a:.:.d 

-..t .n.-• a.'- o'^\ 'cog o i an 
:;oils a r e lound^ 

. 'ai. .odiorite i s not (.,Uc:rt;:.irerou3 
I c o a r s e sa..id ?"'.eoesso.ry Cjuanric:i.es o. 

% 

...ecause oi the softness of'the rochs ̂  U and 0 sets ere 
of li;;iited extent ^rix the Jcca sedinents,, but '.;'\.re the soils 
are shallov/j thvjn trey^ coarse sandy Ctandv/oni series prodon--
ia.ates eithin 0 set» Cn these rochs duiylox soils are not 
r .striated to sites of poor drainap,e, but are the doiainant 

Is in the lajidscape, L U the whole, the ratio of areas of 
kj (Lovjveld) set to a' set is hipher on the . oxuh bâ ih than 
is e:i the i.iouth bardc or in the country as a l̂iole 'J.urdoch 
and nndricsse,; lOb̂ î-; hurdoch, 1960)» hithin this subrcpi 
h set is only of scnttered distribution, nhilst .J vLo'.rveld) 
set is very e::te/i3ivc<. 

i r 

reduced ej?ooion Ui.' 
On the \;ide f l a t t e r c r e s t s of the. i n t j r f l u v c s ^ t h e 

p r e a t e r age .nave pivon t,..; deeper and nore 
develo":")ed p r o f i l e s of hi/idc s e r i e s , a l t s e u a h t h e r e oire so;'e 

: r i e s 
i l oaes a.nd 

a r e a s of anake la s e r i e s , nh ich i s shal lov/er and l a c k s t h ; l i 
r i c h o l i v e i:)rovjn h o r i z o n of ze^ido s e r i e s o lóv/akela s c r i e s i 
t h e iiiost e n t e n s i v e s o i l on t ' ... s t e e p e r connoc t inp s l o p e s a.nd 
i s fourd ovei' sa;.^dsi:ones as w e l l as sLialeSo L̂ n t h e Soutli bank 
i t was r e s t r i c t e d t o t.he t h i c k e r beds of s h a l e i n t h e bpper 

3tc;ener s l o p e s a re scca (.•urdocb a^id .;',n.driesse, J.aO'̂ !-) , ^^h^se s 
a l s o covei-ed by sone a r e a s of pof a:.ie s e r i e s , i n \ ;hich t h e 
saxidy t o p s o i l ;p:cLdes i n t o c l a y - e n r i c h e d \ ieatberi .np rock 
•nebhou-;: che interv.:.".ii.ap h o r i s o n of dark--coloured saed:^ inrerv.:.".ii.ap her i s 

s e t o o i l s a r e co . 'non . r i n t h e Lovjc 
I and . .urcoch, lyOG) but t 'jorc; was some Pot r . . 

, , -, .•^vidriesse, ].954) 
VI] 
r c / o r t c d on 

i d d l e v e l d ( s ee Ciiaptcr 
; l l r 

noutii bank l.h'üJ^ö.oeb 

i s bh:̂  comyionest s o i l formed i n th..'- deep 
of i t s low-lyinr^ s i t o i t i s 

•'-•''•''.: o t h e r sei i . . ;s i n 

h ikane s e r i e s 
.-•ally \:ash de . ;os i t3„ ...,cce.usc 
p o n e r a l l y ore s e d i c aiici c e l c a r c o u s t..ia.^i one ou 
the se to" I t i s a l s o a r a t n e r he te ropcneous napping \ i n i t , 
because i t r^ay show l i ipnr inp which d e r i v e s fro^ i b s sediue^ ' t 
a t i o n h i s t 0 1 y re . ther t han f r r u v)edolopical -proc 
prev sand ton .".ay ''OQ t h i n or absente 

s o i l ; 
; i ; ,ure yCb) ( see back p o c k e t ) , sho\^s t h e d i s t r i b r 
. aA\ idocf'.ised l andscape on ..Pee: cediiuentSo 

.itio..i oi 

file:///init
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lodo of orif;<^iri of wlio l o c a l o.aplc;: o u i l a i s 
Ijarp;o j . roa3 of sr ' .axlar s o i l s occur oj.Pi^vJhcxc i n 

Soutl iora iixrioa,, av̂ d i t i s aL.reod t d a t tl ie c l a s s i c a ] . solo;\c/ 
3olo:i.^t;.'j- piolod (d\r(jnülo ,:Loal coquoyLce dca.o not c;:"jlaiii t u o i r 
u. iptxiouti 'x . i (ViloMGai, 1960; f i ioirison, 1J5V ajxd l '"65, 
3c y i l l i c r s V-_.S2 a^id ld65) ^ The soouonce i s 

t d a t t h e soloviot:iX3 3 a"P"p;: 
t i ' a n s i t i o j i a l tyoOr, 

0 J j 0 c X" e 0. Ü o c axi s e 

...-xr t o b.: td . : k-,orial sf^i l x a t ' 
_:ioc"i.; Goniolotc aiJSO:.iCO of r;oli.;nc:":alis or ' 'Olods . , so 

']\io t y p e s of p r o c e s s could x o a s i o l y acccux. 
loi'MaxxOii of suci'i s \ a rp ly 
The a l t c r a a t i v e s a r c ; 

Pi;cronxxax(;0 xo:axuj-ax PX}rxso:. 

1 •- ditat tiie soiidy t o o s o i l o.i'd. tlio sa:,.dy •.;la;7 s u b s o i l 
orif<,inaxo from di f foxc ' ib pa rc i . t ; 'iad;ria1.s„ The p r o f i l e i s 
.I'oxmod by td^-; d o p o s i t i o i i of o • J b i l e saaciy uasU, p robab ly 
ivdclJ.y d e r i v e d frova 3a.. 'dstono, o"' t op ox tb . . r e l a t i v e l y s t a b l e 
sa±idy c lay s u b s o x l , ab ich i s p a r t i a l l y or aholj.^'' d'ixivod f r o a 
ibie- s d a l o s or i jdica \yo?f bave a dolej .d.t ic co;-a>oaeiit . 

d b i s raodc of . r . i g jn i s tl'iuupid; •to be dov i i i a r t io. t J a 
. .a;asiland öup?.ox s o i ] s Cia.a-docb^ id . :d -urclocd OJPP d x d r i o s s c , 
l^p'r) - dho hi{:;;h ' / .ob i l i ty oi ode t o p s o i l i s ...viderd i." airoas 
unoro t b c wbolc b o r i s o n bas boon s t r i p p e d by sb.(aab ^OT'Osion 
i n i t i a t e d by s tood t rar jpl inp; or overpXcAzinjTu ïbo abundo,..'Cc 
of rop;s-- o.nd stox...--capped sand ojluains an a r .as of poor f,rass 
eover ind icodo tiio v u l n o r a b i J . i t y oi t b c sandy t o p s a i l t o 
Xcdndrop i n a a c t if'.cn b a r e . ïbo s u b s o i l i s r c l a t ivo lp ; ' auablo 
xo snoot erocxon out once [^,ullios a re inxti-.^to 
r a p i d l y (•.••:urdocb a^id A-idibosse, IdG^i-), 

y .ron 

dbo p r e s e n c e of occasio::ial disC''^-Atin.uoab s b c c t s of 
a..p pi lar ^oar3or sa.-.id or ; , r ave l a t tb^, te:ri :uxal boundary a l s o 
i n d i c a t e s t b a t t i i : p r o f i l e in of oorxoound orif^ino pito:x-o l i n e s 
a t tbo base of tiic b o a v i s r tontux'od subsox l aiid above t b e 
" '-'̂ n-rH v;. rock bavo b-.en .pitod olsevjboro i.a avaai l i . •'"' 

k j t,^ ^^ o - i - ^' . • . 

• ' ; 

n o i l as i n t n i s suorea ion Op^rdocb and nndr i 
.•ii-bc O c l o s , p r i v a t e co: '^ U.L1J c . / t i o n ) = Ti-.v_.wv_. :-̂ uLi_,̂ , 
sxibsoil i s o.lso • . :ol luvial aj..Ld not scdcn ta ryp altP.oup' I c i ; 
idiou{j,bt t b a t i t s r a t e ox down:.;lope r.'.ove.aoxit i s slovror cp.an 
t b a t of t b e t o p s o i l , fbc co? . luv ia l o r i p i n of tbo snbscn.;!. 
b c r i z o n s uxplaj.ns non sucb relativou;^/ cl .py-nicji mate: 
o f t en found over panci.stones, i n vd.-. i.cn s.dalo p a r t i n g s a r c 
tbdi: or absep.t-. 

I n i.:bodcsia t tp; t o p s o i l of ca l caxeous dup3.ox s o i l s 
de r i vod fx-o)j [,rap.ito was f o and t o i)e ni;",b]y erf-dible vpObojipson. 

c:onx3:'asx GO ixnax. 
sanny 'lOi^soxx j.s 'x: . i -aux VL i l y s t a b ] xn 

i n i a t a l vibere tbo 
dunlox s o i l s of tbo 

• o u l_. VJ L.! .L b nxi o xb^.se ooi. ls ex'odo by tbo foj?matiop. of C'.pn[;aE 
nb icb o-icroacb r a p i d l y i n t o tbo sodiu:,M dof l o c c u l s t o d s a r d 
c l a y s u b s o i l s „ f bo don^^as so f !Xxa£d""üTi:d"n \\o:vo a iuttip.[-, Ixp 
o f 3?e l 

y 

sloping; n a i l iduijn.or. Ib57 ; •̂ .-' v i l l i ' : . r s , IpGSy 
bo s t e e p l y 

"" In bv;aPilaiid 
xypo ox oon;;n~. .lornaxxon s founó on].y i/i. Ziikane s e r i e s 

xne subsoil.J. ox n.axcJ':. nas a nx^aii, 
j)cxcen.ta;^,G tb^Pi 'cl 

.able sodiui:! 
other series in 'L, (Lov'vclö.) se SL' u . 

'.- ••• Tbe a l t o x n a t i v o riiode of oxinj.n i s tb.at t nc vbole 
p r o f i l e deve lops i n relo. t i -poly hOi:!0[;,eneous p a r e n t n a t e i i a l by 
tbo o l u v i a t i o n oC th;; c l a y fract ic^n from t h e t o p s o i l c xbc 
c l a y could ^ithojj bo i l l uv io . t od v o r t i c a . l l y i n t o tbo sub3o:'_l, 
'bbus reinforce.:::.p t h e te:ï-:tural d i f f e r e : i ce or i t coulo. novc 
dinr^jOnolly dov/.islopo d 'Urdoch, 19?'""^)- n l u v i a t i o n i s tbour^ht 
t o be tbo doiainont f o r n a t i o n p r o c e s s ipi duplo;: c a l c a r e o u s 
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1 r e ; 

R o i l ö i n a l i o d o s i a , u l i c rc t l i c cixaina:TO w a t e r iiiovin^ ] . a t c r a l l y 
a c r o s s t l i e t o p of t n o lox/ p o r u ' e a i j i l i t y n a b s o i l uaö found t o 
00 h e a v i l y c h a r g e d v»ith d e f l o c - c u l a t o d c l a y ('Lhojupson, 1965) . . 

l;.i t h e T a l l G r a s s v ^ l d r e g i o n of a t a l , Godie a..'d n o n -
Godic d u p l e x G o i l o o c c u r a s a eo iaplex p a t t e r n i n t;,n.. l a n d s c a p e o 
I t x/ae p o s t u l . . t v : d t h a t a l l t h e S ' - i l s had be. . . . s u b j e c t t o 
a r g i l l i s a t i o n and p l a n o G o l i s - ' , t i o . n i n a i i i o i s t e r p h a e e o i t h e 
>-.uaternar3''„ u n l y a f t e r t h e t e x t u r a l l y O . i f f c r e - t i a t e d p r o r i l e s 
had a l r e a d y bee.'., for i jod^ n ; r e sovie of thO';i sub ; ; 0c t t o .Todiup--
r i e a ^ - rou idv /a te r ^ cauei....;, ti.ein t o a b s o r b Gv-icliuvi o..:to t i . i e i r 
colD.oids {'•:.:• V i l l i e r G 5 l . ; 6 2 ) . A s u p e r f i c i a l l y s i m i l a r , 
eoïüplcx ; ; ' a t t c r n uZ G i ig . : , t l y e o d i c ( :J (.i^oi/veld)) a - d non- - sod ic 
(H s e t ; d u p l e x s o i l e i s found on th-,. , ;cca Gedi..''en.te i n 
;,vv;a5öilando ho\>iGv>_.r, t h e i.ioro a c i d , noe -Godie , '•:' s e t so i l . o 
a r e found on s t o e p e r c o n j a ; c t i a g s l o ;cs a.ad ^ r e t n e r e f o r e 
th':a!.,..ht t o be b e t t e . e d r a i n e d and l e a c h e d tha.i- t h o c a l c a r e o u s , 
^;.li . i . t l y /"jodic n ( n c a v e l d ) s e t s o i l s » Th.,.se a r e coin-ioner on 
th . , f l a t t . n r , l e o s a e l l ó.rai:...v:d e r o s i o n p la t fo r ra . : 
iairdocn. axid n p d r i o s e e , 1.96'';-) •• f h e . o r t h ban.] 
ratb.eT a n o n a l o u s i n Jv;aailGi.nd i n tb.e.t i.be a r e a o 
napped i s Vvjry l e y i^iairdoch, 196h) = 

u r d o e h , 1^''5?; 
s u r v e y a r e a n̂.; 

r :J s ^ t s o i l s 

s i i j i i l a r c l i n a t e on t h e ' . y a n i t â ifx 
gran^:^dioritvj t h e d u p l e x c o i l s a r ^ r o s t r j . e t e d t e lovj l y i n y 
s i t e s , n h i c h a r e e n r i c h . ; d !.)y t h e i l l u v i a t i o n of b a s e s f r o n the-

a.>undiny h i g h e r ar^.aSo The dominance of t l i ^ s e soil.Is 
a l l y tiiv. s o l o n ^ . t s i c t y p ; , , on bl es vcc; 

a T o r T o u t e a r o Tn 
le he e a 3ecLTi.K i s n o t 

] i igh a b G o l u t e v a l u e s f :ec bho e - . ' n t en t s of 
!T;n,;se e l emo j / t s wh ich a r e 1V:,GG r ,^vea] . ine chan t.-^Gir r a t i o t o t h u 
calciUiVi l e v e l . eo f i y u r e c cxe a v a i l o - b l c f o r t h e 1 . v o l s i n any 
:- .wasi land saüipL^s of fccE; r o c h c , b u t e.o sodium u a s r . . c o r d e d 
i '. t j ic ; atc^l exarxple i n Tab].e 5-3. , e.eid i n viex/ of t h e i r f r e s h 
v/ater o r i g i n , sodium c c ' n t e i i t s of tJT:ee r o c k s 3.re unl j .kel j '" t o 
be h igh . . h a g n e s i u m i s t h o u g h t t o hc^J'c a s i i . i i l a r b u t l e c G c r 
a f f e c t on s o i l s t r u c t u r e and p r o f i L j develop};ienb t o t h a t of 
sodium ( i . h i t t i g , 1 9 5 9 ) - T a b l e 5"1 r e v e a l s t h a t t h e .'^cca 
Ga..!dstone h a s a h i g h l o v d o i m a g n e s i u i p e s p e c i a l l y i n 
r e l o . t i o n t o bh c a l c i u m c o n t e n t e T a b l e '^J-l- c i v o s t h e hg .Oa 
r a t i o s f o r t h e cemr.iO;i.j.er rocics v : i t h i n t h e suTve;y ar^^a^ 

T a b l e 5„^^ 

.'agnesxum. Cajxium h a t i - o s ofljbige mOjSt ^2^,ij^nQij{.9_J-lop_hs 

x.fithin t h e Lovxr b s u t u a r e a „ 

o •J L\-

K-rnrr, i-i an i r e drecLnocTior i t e ,e c c a _^b oj?mb_ej 
sanö-s tonc b a s a l t 

jlig 0 da C 0„9 QJV 

G r i r , i n of s a m o l e s ae i n • l a d l e s 5 -1 and 5 - ^ 

T.7 

Thus t h e o c c u r r e n c e of t h e e e ; a z i l a n d solov)et ;5es seems 
;o b , a s s o c i a t e d x / i th h i ; Ti hg r a t i o s i n t h e h e c a rech^ 

j-iiah sodium i c ' v o l s b u t d e t e i l e d p . : . d o l o g i c a l s t u d i e s 
a r e reoui red-x^e- j ss^sTr^ t h i s . ^^-„«^^«ss^üTT o o i n i o n i s o:/ :L0 means 
unan imous rhKu m5^:?C^s,'X2jMi~-'^i^yiio c a n .Lead "co s o l o n e r z , l e r m a i i o n 
( e . g o bmitJx,.e;ir^er2r:','"'19^1-9; Tiiomeson , 1965) = 
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.s >.. -or..; oüipo^^tont rocn ano. lorms 
u'ostandrn;^ r o l i e i ^ diainap:G t. . ds to ijc contriiu,_,al o J- J-

5 and s o i l s ojjaract^aristic ol the niddlc and 
upper slopes preó/jpinate., llius dyke outcrops are e,eii.jrally 
eovered v/itli the h^avy -tiectured l i t h o s o l s of .a (j'.onv..;ld) se t 
or rockj- ^;.round (U ^..ot)., p i l l outcrops also £p-ve olevaced 
topG;p:aphy hut t h i s usua l ly has o. ;;)l-et:'-orin-"typw ol s trncturo, , 
vrtiioh [:,ives ;auch j^.entler slopes than on the dyhe-PLorpeci ridf2,0Sc 
jJie j';entl.er s lopes :;;.pee l o r deeper ajj.d 1 ;ss \;;.ll diain^x' so. 'Is 
o:.iö the l a r g e s t of tl'iese lithoi'iorphie p l a t f oi^iS, es t of 
?jiu:.ci.Poya 3"ai].' ay s te . t ion, i s t a r t l y eo\e.red by a.L; e;ptcnsiv-, 
ar ;a ox i.-. se t •)].ach ].? thoeorphic vor t j . so ls . l l i i s aroa also 
incluuG.i the SLe;;repj.on • s only laaapsd '.' sot^ ::'.ö.c'i i s a deer 
topO:.':orphic vor t i so] . ieriecd in eoll 'eviun o:: u l l y v/ash 'uhol''y 
G.ei'ived froiu -je-sic ropks„ p̂fchei- s i l l s a3:e pvn.:ral].y th,i:a :̂>,.r 
a\;d outcrop ovoi- SiAalloi a r e a s , The do);iina..i.t s^;ils j ouij.d on 
then arp u. b(jjopveld) and ..̂  s e t s , severa l cases ..eve .AOtod 
vfheie the th.inness of the s i l l "'as revealed, hy s t r c^ ' •-•lines 
ehich had cue rieir!: throue^h to the -̂.cca sedi ' ^einte hvPi. ath . 
hhis has th... exf.:;et ox ;giving bottopl..aLd Xiare-i; .acxberial of 
ei.xed oripin^ j?at;eer than hoinp vhol ly c 'olori t ;^ so t ha t ^.oils 
ox ijikane s-;r i .s^ r e t h e r than V se t ^ aro fornod. 

The ' con t ac t ' s o i l s of the oubre^ion, ioo . those 
dove..oped on eolluviui.i of mixed c].C)lerite and sandstone der iva t ion , 
are occas^::ionally of the !• sot .•ed . e r s i a l l i t i c loai.. type 
lh;nerally^ ho\-rGver^ thc^/ f a l l i r t o :•, (l,opvGld; sot a....c! the 
dole i ' i tc i.s thou^^pit to c o r t r i b u t e to th.^ clay f r ac t i on of 
h>.avy s u b s o i l , e spec i a l l y in Zwakela and ^jikano serieSo 

the 

• Gpetation aj..d jjanc use: The subreg,ion f a l l s in to IVJO 
vegeta t ion 'z.ones on the ac ompanyijj.g map (I'Cns.; 1057,,, The 

estervi s ec t i on , rough.ly eorresponding \ i i th t;hc outcrop of 
•p:.-.e : ,r^aiodiorite and x/ith the Lsot rod loaias , i s ^lappcd e.s Lov'or 
.-road-leaved i r e e .oavaj.x.iah and such ganera as wombrotuï-p 
ji7ti.irijia and r t e rocarpus are OODIPOU, Compared v/ith the pr'h.ir 

f uplands, honevex .̂  Termij.j.alia s e i i c e a i s vexy rare» The 
. .astern sec t ion f a l l s ij.:Lto the Acacia Savaymaho Cn the P 
(Lopveld; sot and h sot s o i l s derived froms the do lc r i t es . , 
.-xcacia n: ^^rescens and hclerocar3?'a b i r r e a are co^ximon, altliough 
Aloes are found on the shallovrex- ,_. (Lopveld) set soi.ls as well 
as on areas as ü set.. The vogeta t ion or thp dnplex 
eo i l s i s heterogeneous v;ith Com.breturiis., Acacia nilofcica-, 
p sei.iGgal, ppirostachys afr icanus Cĵ d hielnrostachys cincjroa a.o.d 
t t i ickets of A.> heteracanth.a and A,. ^ , i l l rc t iae on l.ower slopeSo 
Crass cover va r i e s v/ic.el^^ hut the veld i s us.,:allp' Svjeet gra;iing 
U-urdoch and iiudriesse ., Ivb4) „ 

At p r e so r t post oi t]T.e groa i s ,iven over to exte.asiv.j 
c a t t l e rai .oing, both on j i /aai i atiojii fiand and ind iv idua l 
t.n.;.ure D.oxids Ohaere i s soj':e c i t r u s a...iCL cae... rown OP. t\.'0 
'stj±.;s., botp i r r i g a t e d by water pu''ped fro;': the Usutu,, 

LaïkL Capabili typ Th.:. la rge area of .. se t ^.ost of j/huoamoya 
and the aj?eas of ü se t on the Êcca sodiricnts •••ake i:h easterji 
par t of t h i s subregion t h ; Post extensive area of high ri^i-e 
p o t e n t i a l on the .;. o r th banko .Is i t i s of lo-; cavjasi l i ty for 
otneS cropping systoms (see Table 'j 1)., i t v.ould be the 
oovious ohoicv 
tnere be 

>ppiiig töyu-zoias i^see lauiG -j^j., i r v.ouici oe rno 
;hoice for any large scale r i c e dovelopment, s]iould 
suf.• i c i c n t t.rator availaDlOo 

The aroa of L se t rour.d 31 )ofan.:ri i s la..ja ox hipji 
ir:Ligaelo p o t e n t i a l for a l l cro'-^s except r i c e , a:..:d. the height 
Of l i f t necessary to reach vimch of i t pitxi iratej? , upped out 
of t - e usutu i s not excessivG, 
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M- ^-^ ötj£j3if£rd^^ 

Th.0 name i s takoïi from tlio c a t t t a ranca in the Gubrcj;,ion„ 
•ilaio 3uorei;;'ion corresponds . i t h tho J.JI'.andu ......i ]'.ts on tlie 
oouth bank U-urdocn and i^^idriossG, 196'-:-)° 

Topo:JapliicalJ-7 i t i s drolcoii country vvitli a s e r i e s oi 
. ortn-ooutli ali,_.ne(3. r id_es„ in tne uest there ii. a ö . i s t inc t , 
but discontiij-uous ,, v;ast-f aciip , loi: sca rp . ilie rock fornin., 
t k i s scarp i s tbc t n in C|uart^-;ite baiid in tbe Lo\i..r otorriber;^^ 
ïjbich nas been tentativ. ,J.y ...o]"xelated ; i tb tbc i..o]|.teno quart:r;ite 
(.burdoeb a:..d A..driessOj l';6^l) xo tb... .^ast tbe coui^trj' xoek 
i,j tbe (Javo so.ndstone, xollov^ed b.y tb j b a s a l t s ot tbe otor:nbers 
s e r i e s . ibo cave sa;adstone i s t b . l i n a l sed i run ta ry dcDosit 
iî  tb.,. Karroo pystoDi a..'.d üarlvS a r e t u r n to fcerr-stial cond i t ions . 
I t i s en aee l i an deposi t ana consequently J'as a -'-n./,]i c :^nteiit 
ox xin^ sancb, I t lacks eiarked s t r a t i f i c a t i o n anc' i t s outcrops 
whether to ^;,ive a p i t t e d surface.. ibc r e l i e f in tbe subrc.,ion 
i s nowbere su f f i c i en t to aivc any of t b : rock s h e l t e r s for 
vjjiicb the beds arc k.iov/n and uamed (.bico-^ings and Lens ^ Ibb l ; 
Davies, IVbl),. the b a s a l t has oeen subdivided on minerale . ica l 
,;,xx)unds (Urie axid hunter . 13bjj,, but caly ens type - the Luouli 
basa l t •- i s of iviLporcance on the o r tb bank„ bes ides , i t v.as 
found on th.. oouth bank t.uat t.bes.. subdivis ions • i t l i in l;he 
basa l t e.re xxot pedol-or^ically s i e n i f l e a n t (kurdoch and an0.ri~sse) 
ItG'̂ l-ji o .joth thu Gave sandston-.. .xnd tn .̂, ba sa l t are intruded 
'bj a s\-jarj:. ox d c l e r i t e dykes .)jD.d i t i s tJoese t h a t ive the 
. or tb-oouth rid;;,es and consequent broken cwu;.itry„ xhe swarm 
petv;rs out fur ther ortb. ane t j i is subrc[;,ion >......JS not rem up 
to tiie noi''t"X'ern •..•atei''Sj'.edt, 

ÓoiIrj: i'he s teep slopes and the lov? rai- ' i fal l leae. to a 
jjrepondexaj.'Ce ox bax-e rock a.ad slieJ.lov; s o i l s „ xhe s~.;allov" 
l i t h o s o l s develoeed oa each of the ixagor rocks are c ' i s t inc t ive ̂  
altbuu; ,h c o l l u v i a t i o n v^rec^Ludes an escact coxrcS')onde_.Lce , 'j-'he 
qaarxf:,ite e,ivoo Ctanclw.,:ni s e r i e s vbiich i s - rey in colour ana has 
a hif^h eoaxse sand (^'n.it.nb:.. Ihe vJavc sand.st":ne ivss C-'hlandlu 
s:.;:,.ieG \vhich has a fax hx̂ ,̂,ĥ ;r f ine sand eontoxit than other sexies 
in C s e t . Qbie pontic brovraish prey 'GO p inkish , ,rey colours arc 
also d i s t i n c t i v e ine dOiAinavit s o i l s on the d o l e r i t e rir'.;_;es 
and t h e i r b a s a l t fl.ijiks .are tbi.; ii:;avy tvX::cured li;b..osols ox 
p Cio\-;veld^ se t and b s e t , rocivy ^_,round 

In the ;..axro\/ valle;;"s tjiere i s sufxi:_.ic;,j.t c\eci' ubouion 
of colluviura for oeeper s o i l s to develop, bhc type ox s o i l 
xe r̂r̂ ed dcjjends e:... nx.etber the do_b.ne-:.,.t coi i t r ibut ions to the 
c o l l u v i a l oaxeiit i a t e x i a l ce.'.es xror'i tb... are^'acewus sediju.nts 
ox the basj.c i, ..ecais xocxs . In the bottonlai:ds of the shor t 
val leys t ha t d ra in .;esti;ards i..:i';o c;b.e ntendekv/a and the I'Sutu.j 
t-bcy are 'os t l j ' tbe ooloaet^:,ic dupl:.j: s o i l s ox ki (Lo\;voldy s e t , 
often .jikane s.^ries, \;hich indictebes .,he 3edi)!ieX'.taj::;' ori.,ij;. of 
ob.:,parent na to r i a lo The basic coj.luviui:! in the va l l eys ]:uneb..;.,̂  
south a.k. eas t i s . uch y''.orc nides )read a. d ;_ives :e.arrovj stj?ips 
of k, e i,Lo\jveld.p K̂  a:e.d rare ly^ V se t s Ifc i s nossibD.o , in 
tb j se Vd.lleys 5 to fixicl tn^. \'bole ;;,amut of bas ic rock Lox;veld 
soils , , x'̂ unniii.;, frO':: :J> i^Lowvc]-d; oot (̂ dee ',xp red c l a y s ) , C 
vLovjveld; se t (dark bro\;n c lays) _ x se t (-•--lack l i thoaorph ic 
v e r t i s o l s ) to V set vdeepj topo-.orpbic v e r t i s o l s ) xJitLiin a xew 
tJUS r:.f yaro.s,, . atura'Lly, i t i s i anoss ib le to raap theji a l l a.t 
a scale of 1. ^C, ÜK. <^, .^ a\.i.e. onl.y the 'jost extensive ol t h s e r i e s 
px::,sent i s 3?.^cordedo A cennoi'ly laanneb sequexce fro-! ridüO 
cres t to &tr.:-aia lijie i;.i xh"; upper .:;nds of the vaJ.l :ys i s U se t 
Sc)nerli.e^^ s e r i e s •• üantebxa?y s e r i e s . 
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oi' most ox tliG a r e a AIOGG a.::.C! scrnbby i^Lcacia Aiigrc^CGns aro 
doriinaxxi; XIIG ^,racG COVGX io oor and t. x; : lO-in _,.,ncra p r o s o n t 
...ro .t/anicum, ü roc ' i l oa , nijj^xxaria and soiac VliGiMGó.a (. xirdocji 
and AndrioöGC , 196'^!', l'CnG^ 1'.557) In tlio norxc-rn va l l : .ys5 
tiiG Z CLoviVGld) so t 30x1.3 oxton iiavG tb.xolcctG ox .... liGtGX.xcan"l:l:'.a 
and _.. ^^,illGt uiac., xlio do m o r ^ioils on baxi.c ool luviu" ; 
suppor t ti^in s t r i p s of oarlclaxid, j^ado un ox -.olGrocxxya b i r r o a 
and xar£ier spoc inons of A n i ...risGOi-.s (Coinpton, 1 /65 ) . In 
tiio lowor roacl ioa , tnG Glacn c l a y s ox d and V s o t s :..iaj bG 
; ari^od b;y scatijwXGd f\;VGX t r o c s (,..., . 2.a.Li'i;nopl:.a) . 'i"]:!-; / r3 .ss 
covor i n fcbo vaJ.l.:.;/"G i s b e t t o r t;ian on t h e r i d , o s but i t i s 
ox sj..'dilax' b o t a - i c a l cxja'^osxtion vxurdoGii aiid Andx'i..s3o, l'~64}„ 

i:.'c p r e s e n t t b o r e i s n-; cu^ - t iva t ion i n t l i i s r e , , ion e;-d t n e 
ivnolo ar.^a i s used xor e;xte...sive c a t t l e xarv;ij..e,o 

?̂:'-'f': P^^-i^Jkij^Z• '-'-'•'--•' steop slo ;Gs and. pxcpoHdorancG of sLallon 
i.oxls pr;.:oTade Gconomic i:..ri-.atxon, and the aree is probably 
best l-;xt as cattle rai'.CjjSJ":;j, coantryo 

i h o nan:, i s tah:,.n froa::! a.'iotli:n- ranch vvhicLi. i s ÜOV; t h e 
p r o p e r t y ox t l ' s Ijif a xux:.d. The subre, io:.i coj?reseonds v/ith t ' l e 
lJi'ixulaj.i:p./Gnya xrou^.h oa tb.,,. South ba...b: (...urdo; h and A n d r i . s s G , 
'i f>i\-') 

The nhole a r e a i s unci JJ. l a i n by tbx; Stox/ibexe, e a s a l t . 
.:.iiis i s vaainly ox t h e Lubu l i tj^pc but., as i/as n o t e d , t h e r e does 
-o t soG);i tfj be .;niy s i . ; . ' i f icai: t p .cloeenetic d i x f e r c n c o betv/een tho 
xne. i ous tyecCo iho b a s a l t i s intrudeci •.)y d o l e r i t e dykes ^ out 
t he se a r e ..lucb. riore sce. t t : ; red t h a n i n t h e S t r a t f o r d ^ .̂ei, ,hi7S sub-• 
r.rpion and arc: yacre consvicnous i n s t r^ .a . beds t han as o u t c r o p s 
on t.u.j j,::rG..rxluyjs p-ovjasila..id beolo^p.cal our\n;y, l'.'p7"''> ÏÜ--
o0po^_rax!hy i s pentl ;^ unduxat inp and r c x l e c t s t h e r e l a t i v e absGiiCC 
ox 3?id[j,e -nahin^; dykes.. i h c b a s a l t i s ox low coiipotencc and does 
not '.lold ,ina3r;̂  b reak of-'Slopc; r;_.atareSo . . o n e t h e l e s s , t h : I'id.e, 
f l a t t ened , inx .^rf luvos c l e e r l y repres-^.-t th.:, v;or--. of a Quatc3:..iary 
Gxosion subeycle pxevii.ons t o tiie-t r e . spens ib lo :[or t h e stoepox 
v a l l e y s l o p e s 'ujiis e..ieroachne/\t by redxvenati :n- vallej^'s i s 
snon'i i n -tho . r o n t i . s a i e c o oi t h e ooutn baxk r e p o r t (i'lUrdoch and 
A n d r i e s s e , l b 6 4 ) . 

xoJfLs: The c l i m a t : of t h i s subre;jio:i.i i s Liore a r i d thsni e l s e -
•xi.u.re jni tj':e survey area^ a:.'d t l i i s r e s i ^ l t s i n a iiiph p r o p o r t i o n 
of sjiallov.' s o i l s , d e s p i t e the x o n t l e t o p o ; raphy . honever^ t f e r e 
are exterLsivo a r e a s of deep s o i l s •.:hieh a re develoeod on c o l l u v i u n 
eholJ.y d . . r ived j . ron b a s i c i .xieous rooks . - because of the ho:..o--
' , ene i ty of tli.; p a r e n t n a t c r i a i - t h e ve ry d i s t i n c t o. i ffcre; iccs i n 
t.':ie s o i l s ca:e. be a t t r i b u t e d t o c'if f e r cxces j.n topo, ,rapi"iic pos i t iO i . 
CLj-d. hCiice 1-. t h e s o i l Mori.suure xepiMO. :..s n e l l as receivin , ; . 
v/ate.L frei.i hiphe:e l a n d , the; bot toe i land s o i l s a r e a l s o c.e.riehed 
v/ith b a s e s aad s a l t s . 

The distri": . iutior, of e''}ils xithj .n t h e l andscape i s c l ee . r l y 
e.ionn i n t h e -.•ronti-Spiece of i^uxdoch and Andrieosr. (l^G-'O- '^'^^•^ 
Oi\ly .i':odif ieatiox.. x. . cessa r j ' i3e the; li;;pit of t ho o r t h ba:ik su rveys 
i s a t t i ic breal^ ox G].ope beti.i"een t h e oldoi? i .nuerf inve s u r f a c e 
a.-d t h e r e j u v e n a t i n p valley<, The breab. of s l o p e i s r a r e l y sharp 
e.'0u,-;,h t o ,ive an ouljcrop of ü s e t bai'G rock,, a l t uouph tJ iere i s 
of ten a s t r i o of sha l low s o i l s (b („Lo-nvelcL} sot.' i, t ' : ' is positie.'.;Lo 
ike d.iapra.-\ r e p x e s e n t s JSL id.,.aM.sod landscape s e c t i o n o,.nd, 
•^e[;rossed i n t h e 03;i;_;,i.iial . u b l i c a t i o n , i t i s q u i t e p o s s i b l e ti'-O.' 
one or more nombers of t h e Ü s e t - o (xov/vcld, s e t •- .... s e t - G 
(,h(x:veld~' s e t •• K s e t -• V so t se(n.ij,..ce oc elicLed^ or 'JO of sucl 
c n a l l e n t o n t as tc; be uj..iiia"0"')aLdo„ 
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ï n t l io n o r t a . , r a a a r t o i t b a oubrGyion, , t l i c aa r rov j 
s t r i p s of ó ,ul ly a a s b aloa^v, t a o t r i b u t a r i o s oi' t l i c '.. y e t a n o a a d 
j'-ikutsliaiio d o v o l o p t o t l io doop b l a c p ^ Ga. lcar i .oas o l a y s of 
Valum^v/oco soTi,,,So liai t h o J o o t b ^ Jiov/ovcr, t a o d o a o s i t s a r o 
w i d o r a-Lid \/i.oro s i t o draiaa;^,,., i s ooojp "bbo a ; i t u r a l l y sD-icO'tj-y 
s a l i a o Vimy sex ' i o s i s for-iodo ï t i s s u c b s i t o s t a a t a r e 
l i a b l e t o bocoLio ver^; salL-io^ and ovoa tua l lyy a l i c a l i n o , a h o a 
oy>jr--irri;;;.atod,, . Tiie l a r ^ : . 3 t a r e a s , v/boro aaa-piado s j . l i n o 
s o i l o V'/ore found^ a r e raappLid a s Touri;i :svloi s e r i e s (o-urdoeli , 
lV61)o ï t i s aoi; aaoia ï t h a t t h i s s a l i a a t j " i s a o t a s p.arniaiio.iat 
a s \;.:'.3 or i [ - , i j . ia l ly f e a r e d ( L o a , i u r d o c a a:i:d n i c k s ^ 1963,,., 
Leaca.i.iL;;;;> h a s r o d o e a e d . ^aay s a l i a o s p o t s on IJDOLIOO j-i'anches^ 
• / i t ; \ ou t any nood. e u r choi j i ica l ainendmcnto 

y9'!^'}?I}^j:P)\ ?-y-^/i'9:È^..^^^.-' ^'^'-^ n o r t h e r n p a r t of tfu- sUi^r-„yp.o:a 
f a l l s i n t h e i c a c i a ü a v a n n a h ióoijo and th.o sou th ' . r ^ i p a r t i n t h o 
Dry . . . cac ia s a v a n n a h zone ( 1 - a n s , 1 9 9 7 ) - ^-he v e g e t a t i o n on 
t h e • d d d l e and u p p e i ; , l o a c s of botji. r o y i o n s i s parV;laj..d - / i t h 
.'„.cacia n i g r o s c e n s aial ö c l c r o c a r y a ' b i r r e a dox- inanto '21^0 ;- ,rass 
c o v e r i s y v a i o r a l l y yood and c n t a i n s t ' i e yon . ; r a xoa i i cun , h i y i t -
a j? ia , Unocal o a and ïheiiiodao 

j :he A c a c i a erva..n,-ah. aono c o r r e s p o n d s r o u y h l y e i t h t h e 
o.re;'. \hn.a;e th.e bot te i i - ; lands Go.M.sists of l o n y t . h in s t r i p s of t h e 
M a c h c l a y s o i h s e t an-d Valumyuaco s e : i i o s „ f h o s t r e a m l i n e s 
a r o marked by s c a t t e r e d Acaci:o x a n t h o p l ; a ( ' f e v . j r t r e e ' ) /..n.d 
a t h i c k yrasG c o v e r „ 

l a t h e h r y a c a c i a üavavaiah zone t o t h e p o u t j i , t h o 
oottoialaAids c o n s i s t of a i d e r e x a a i i s c s of \' s e t s o i l s , vrjiich 
x:L-.clud..'S a c o a s i d e r a b l e p r o ; o j : ' t i o n of Vimj/ s e r i e s . , Vhe 
ve^-^et ' . t ion i s ' ' i s t i n e t i v c u i t h v^..ry d e n s e t h i c k e t o.L .;:.cacia 
y i h l e t t i a ; , \ j i t h i. . I i o t e raca ] i . t ha and a u c l o a d i v i a o r u m a l s o 
p r e s e n t . The y r a s s c o v e r i s v o r y p o o r and o c c a s J . o a a l l y a o s o . ' t 
beia .y r e " j l a c c d by yround. svLccal e.its sncf. a s _fLoo sapOia,r iac, 
(^.jurdoch and i i i ! .d r i . : s se , 196'^-)-

f h i s s u b r o g i o n i s t h e most c u l t i v a t e d i n t h e s u r v e y a r e a c 
^:.long th... U s u t u ai...'. i:u t h e .eoaer ^ y e t a n e t h e r e a r e l a r y o a r e a s 
of eanal--sup;: ; ) l ied su,_^ar c a n e , so i ' g in ; , t l i e m i l l a t Uborubo. 
k h o r e i s t'i.l;:,o sor^c i r r i a teo . c i t r u s yrown a l o n ^ t h e hsutUo On 
t h e .jv/azi i a t i o n Laa.d i n th::' uppe r i.ikutshaa.c and - yotanc . l a a i z e , 
c o t t o n aa.d soryhu^e a r e y r o a n ueider d r y l a n d conditioj^ASo f he 
j?(.aaainder of th^; r e y i o a i s d e v o t e d t o ca lec lo ra;LLC;"iny. 

LcKid ce ipa lD i l i t y . Vhe p r o d o u i n a n c e of h e a v y - t e x t u r e d s o i l s 
means th..:t y v a i o r a l l y t h e l i m i t s on i r r i y a b i l i t y a r e i i e fosed 
by low p e r m e a b i l i t y o '̂id ;joor d r a i n a g e r a t h e r th,,-.. l o u a v ^ a i l a b l e 
j-ioiotur-.; hol.d.iny c a p a c i t y o 0 ( fov /vo ld ) , k , av^d V s e t s a r e 
s i i c c e s s i v e l y dcva iyraded f o r t h o i r r i y a t e d r o t a t i o n a s tji.v 
j r o p o r t i o n of P s l l a t t i c e c l a y ••'inei.-als i n e r o a s e s and r d u c e s 
t l ie p . ; r m e a b i l i t i > . ; s and. I J L I i l t r a t i o a . r a t e s , most of t h e s e 
b o t t o m l a n d s o i l s ake e x c e l ] o u t r i c e s o i l s , o x o e p t t h a t ta.e 
h i y h e r sod iu j i l e v e l s i a . i .ay e>a:a.os ma'iejs i l ; a r i s k y n r o p o s i - -
t i o . a .Lor t h e i r r i y a t i o r of any c ropo 

khe i r r i y a b i l i t y of b (.èovvelcL) s o i l s i s p r o b l e m a t i c a l » 
k h e y a r e v-ĵ r̂ - s h a l l o w , ou t have ; , i ven yood y i e l d . s o.c c ane 'sn 
Ubombo (i.>urdoch, 195h)„ .Liowsjvjr, d u r i n y t h e e x c o p t i o j L a l l y 
d r y p:.;rioc. i n J a j ; u a r y 1 9 6 ' ' , t]i> c a n e o A L;Oi.ierliii.a s e r i e s e.t 

lOny, on t h e ;^outh bank ^ a p p e a r e d to be v/il"uiny s e v e r e l y . 
' i y a b l u land. , i / i l l 

i n 

-.Lcu.'1-iony, on t h e ;^outh bank ^ a p p e a r e d to be v / i l - t iny r--- •"-•i 
As ir:L i[-,atioi.L va i te i , r a t h e r t h a n yuod. i r r i y a b l u lane 
e v o n t u a l l p ' l i . . . i t t h e e x p a n s i o n of i r r i y a t e d f a r , dAiy 

I 
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Swaailand, it "î ould seem 
s o i l s sucli as il and 

C'':'ncoi'itrato on t h e d--;epG3:̂  
(Lowveld) s e t s and i^;,noro t h e öl'.allov; 

s o i l s c However, any exte^::sive i r r i p ; a t i o n d:;velopr!j..'VMt i n t h e 
Lowvelc'. ^/ould undoubtedly cov'iviand D.arg-: a r s a s of 3 (Lov/vold) 
s o i l s a^'d i t mij,ht prov^; uneconoi-iic t o leav-: t h i s land unused. 
To moot t / i i s cvv jn tua l i ty , 'C..:e : d n i s t r y of A 'xa .cu l ture /(eseajrch 
D i v i s i o n has l a i d •::o\i::: i r r i - ; , a t i o n manapouient e;-rpcri^uevits on 
t h e s e s o i l s a t t h e ]JOV''V .̂J,C1 hxpcx.Lment S t a t i o n , Wisse l rode 
( J ..o C o u d . t e r , 1S6">) . 

6 eis]a)jjOjriijo hicLo, ai „ 

•.j.'nj.s suore'^ion. :LS a norta ' ' rard3 conüri.nuai"; 10̂ :1 O.L una 
bout':! hank suhre-p-on of t h e same name» The co ined D.a)Tie has 
been r e t a i n e d as i t i s very ant i n desorihin;;:. t h e peo • raah'i .cal 
l o c a t i o n (i urdoeb axid i i n d r i e s s e , 196-''-). 

rue op, 
;per e 

i n t e rv - ai inp 
but s t e e p e r an,_,le 

,o,J.J.UV/ d x p s C l 
s t facin[^ s ca rp and 

j f d i p ••j.Vi 
v a l l e y J^loorr — -̂î - ,.i....tv̂ —— .....-_...•. J-;, V cc-Lj.^; 7 J. j-i^'ui.o cij. c.' LLij.i,.i.'jj. a.u.j-.'.i 'oj' u n o eo.sj_j .y 

weathered 'biisalt (hurdoch and k n d r i e s s e ^ •'-•'''^ 

_ l s : I h e r e i s üiuch ba re andesi . te ou t c roop inp on t h e '3.0 
and th:.; rest of their f̂ round surface is very ;.tony. The 
steeper flanks 01 the ridf;es are covered \;ith iie(jiu;Vi-lj.eavy 
tê .;tureb. Jithosols in Ö (Lo'/veld.) La:to In th; vail ys deeper 
soils arc formed on colluvial p̂ -r iît ;ia:.terial„ If the 
andcsitic co).:poneat of the colluviuri is sip.::if i cai'it, ÏÏ (LovjAreld) 
set soils are xounc' . These -.re iiphter in textur; a:.:d colour 
t.ian sei.ls derived \liolly froïï: basalt-. They generally [nrade 
to redder colours and heavier texture v.ith increasinp depth, 
reflectinp the insrcasinp i..:if ].ue..r.-e of the underlyjaig basalt o 
bncrc th,:. effect of th,:. andesitc i'; snail or absent^ the sane 
topo;:)equenee of ..: set ••• (• (Lov/veld) ŝ .t - X set ^ and, possibly, 
V sot as occurred on basaltic -'̂ rcut };..terial in th,e .'tshclani 
tri..upb. is foundc 

Ve^^etation and Land Uset The ridges covered v/ith Aloe avj,d 
3cn?ubby a c a c i a xi igrescens and the e r a s s cover i s ooor on the 
rocky !;:round„ The v a l l e y s a re eover.:.d v/i.th an A n iprescens 
i . iclerocarya b i r r e a oar'vla..üd .aid nave a. ;';ei'd cov;n? of ' s w e e t ' 
v e l d . 

C-n t h e eouth '•axJ;:, soiue of th.e v a l l e y s a re under i r r i g a t e d 
sugar cane , 'Ijut on the o r t h ba::Lk, apairt from the •'•rylano c o t t o n , 
iXd ana sorpnua jre xs . u. ;ivat"'-on ajid th, . ar:;a i s used 
fo r e x t e n s i v e c a t t l . r e a r i n g 

1 r and Cavjab i l t ty : The poor soxxs ane s t e e p s•ones ox xn 
v.s t r iex xnexr use xo e x t e a s i v e "-.raKingo Th.; v a l l e y s ,.:sf?e 

r a t h e r xiarxow and a teop sided. bT;.t, where gradi. ._. ts pc;r"ii t , t h e 
reasoiAably d.rain..d. soxJ.s of th;;; iniddlo s l o p e s (h a.i'd 0 (Lowv^ld) 
s e t s ) a r e f a i r l y i r r i g a b l e ( s ee 'liable 5 - i ) - ïAc a ' ^des i t i c 
i n f l u e n c e ifs b e n e f i c i a l and 7) (Lov/vold) s e t s^^ils a re •iore 
oermeable and, hence t han xaose ox 
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7 •- Ü i r a n e 'i'orraccö.. 

Tho namo in takoxi froia the c i t r u s and sug.ar cano os ta to 
Oxi t i l : Ijsutu, nonth. ')I BI;-, !DGnd„ I t in a iso tUc s iöwat i nauio 
for t3:ooo il.! tiio 3 niuo .•. i: u s , and tncs,:; are c î-iraon in tii;^ ga l l e ry 
fo re s t of the suor ;gion vn^rdoch and Andriasse , 1064). The 
jiubrogion con&iyto )̂f t ' lc r i v o r fcorracas, aiid theroforo ntrotchos 
as a tjiin a t r i p r i , ,ht through tho survoy a rea . fa;:se r ivncino 
areas L̂ avo boon scparats^d xroi' u'loir h in t e r l ands bocanne they 
have .-or-:; in coniiAon n i t h oth:;r t e r r ace areas than i/ith the land 
at t '..oir baohs. 'Ohis separcicioxx i ': olso found in the Land 
Systems i-ap of jnasilaiid (Vebster et a l ^ in pronara t ion) „ 

fjie t o r r a c : topograohy i,.; quit^. pronoun'", ed ,• ith. d ie th 'c / t 
b luf f s betv/ecr th>.;.g es social ly in the loner and 7oun'.,.r denosite 
fher;i ere p laces nn> re the tex'r.ecGS shoi-j q u i t ; d i s t i n c t lovóc 
i.,:.aturos on the outer edgv.s OK the t e r r a c e topS:. The t^.rraces 
slope back froja these ]..ev6es to give troughs of intüia.or surface 
orainagOo A good ^xaffi:;)lo of lovóo in th;; upo r ('. s e t ; t e r raoo 
i s fouJid rii. ubo'nbo, .'.liast of .big be:.ida Cn .̂_x 3 raneb., i 'crth of 
abw big .eend canal take off pointy the levee on the lovjer (B se t ) 
t e r r a c e i s about 2ij f e ,t ••.igh and has been breach-d 'oy s-uee 
epheLieral streaias ;" rainii ig off the b t r a t f o r d heights^ to ^ive 
>dnature ' poor t ' (.A^frikaans ••• gorge) fcatureso 

:) o 

The soils lormed on tbc alluviel narent nat;'reeLi.s 0 J -ivj 

t e r r a c e s are qui te youn,.. ' /..e ]ioteb in •chanter I , tlie mater ia l 
of tne unpen t e r r a c e s appears t''> have been sub;iect t(.> a period 
C'f liU'db t ro i c a l \;eetbering in the Quaterneiryo Tbis eignifi--
cajitly weath(.::r>-;d mater ia l gives th.j r:"d fin.;; sandy leaj;3 of 
1 seto The most e^rtensive s o i l s i s binn ser ies^ nhich i s lioll 
drained e..e.d shoi^s i.acépient bOi:i'r;nation„ i s se l rodö ŝ , r i e s 
occurs in the troughs of noor surface drainage QB. the back of 
some levee t e r r a c e s . Poor drainage e.j?ö th-- i l l u v i a t i o n ox 
v/eathering lenoduets froii surroundin[% ar.";as of 1 higher ., l eva t ion 
has led to th.:. f or-i^ition of some v e r t i s c l i e Ci ia rac te r i s t i c s ̂  
such as darker eoJours e.̂ id a coarse blocke „jtructuj^e. UOVJQ'VCT ., 
the clag content i s not oufficicj i t to give slicken-'Sides,, 

The mat'..'rn.al laid do-,̂ n as the l0T/e:r i;orraces nas not 
sub:j..;ct to th;:. t ropica] . vee.t 'ierin;,. I t i s :nuch more lietere 
; nxous theo::. tlie U;!per t e r r ace }:i:itcrial •, id. ca:i .have ieide tc:£-
t u r a l varie.tJ.on v/itidn shce:t v ^ r t i c a l d i : : tances . The coiin'oni-st 
s e r i e s \ ; i tb in ... .sot i s Lusbbaby bie''.. i s mostly a pale bronn 
loa;.iy sand.^ '̂ mt areas o:C .ectusifLe, n i th a higher s i l t ce i ten t^ 
and bo.L.La se:cieS;, nhich hes more coe.r3c sand, and gravel,, a ie also 
f o u n d s 

b (Lo\:vej.d) s.::t s o i l s are forvoed 'by the deposi t ie : 1 O:L a 
tb.in a l l u v i a l cover onto a red. clay nrofple of :. s . t , . JiicJj. 
."'ay or :eay not have been tru:ecated. by :bhivi-\l erosion,, There 
are f a i r l y extfn.sive ar. as of ...J'.leva se.rie3 on tho bouth bank, 
but only one smal], occurrence of hsoko s e r i e s was mapped on the 
. o r t n ba'\]vc 

The Ici ' ]..ying sand and q,ravel ba:.iks subject to current 
r i v e r ac t ion are a l l grc:>U;;;ed as ,iul\ja:ae ser ies„ 

V'-^:rtation and Land bse: The sham breed^s of slope bounding 
the terracGS are marked by t h i n s t r i p s of ga]-lery fo res t „ 
'̂.•hose contain some of the lo.rgEst t r e e s iji tb.e su3?vey r;rea 

and tb.cse are ox ge.o.era sucb. as ...•'ions., l iViehi l ia , a:nd Syeigium. 
The f l a t surfaces 0:̂  the upper(b se t ) terrac,:-; cj:'e covered by 
a non'-cxst::.netive eush ^rith such, eoieponents as .qc^ecia snno^ 
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j^iuclea divinorun^ Haytenus ano scc.ttorcd ja.cuso ïho loi-fcr 
t e r r a c e s in ... sot may laavo boen beds ol reeds and sed:";es i.''''..icJ: 
are predo •ina:o.tl'7 .rhra'.,mites spp . , but v/bich may ;,leo contain 
Cyperus spo and Pycreus sp„ (ï'urdocb and Andriessc, 195'̂ -) „ 

ïhc upper to r r ace ("•:• ee t ) ;:>c,̂ ilc aro favoured for i r r i 
: ated sugar caj.io and espec ia l ly c i t rus» In Swazi a rea , the 
biddlc-veld and i.b.gbvcld p iac t i eo of erei/inft s;/'.ie of tb.e crops 
on che l o i i ' r , LJ set^ tej?rj,ces as â :'. insux^aixce ageinst a ' 'ry 

i s not followed in the Lowv:;ld jt'resuinably e. a r i e r -cnay; 
iveragw year in the Lovjveld ncans a complete f a i l u r e ox crops 
aiiyway, ;t.: •lere choy aro groNiic 

L_3-iid CajojabijLi_"by;Ó 'fhe s o i l s of '.;inn sexdes has:o exce l len t 
i r r i g a b i l i t y characteri..>-i;ics for 0.11 crops except ricoo Tliey 
give- l;h; ' l ighest y ie lds :-;f .11 soil.s cc '̂evnonly used for sugar 
cane v,! urdoch, l'^-6')° Gitru.j csp>jciall\ •••ill o.o ŷ oey vrcll on 
Winn so icCo The li:^d.tcd a.i"jas of b ' isselrodc sei ' ios are not 
of such hi£(h potO'i-tial ane., although ric^, ano su'.ar cane vaay 
do reasonably v/ell^ such d ra inage - sens i t i ve cx'ops as c i t r u s 
Ujid vegetables aro ê ot recoijxaeiidod ^see fable '},.!) ^ 

The s o i l s of b se t on thvj low xerrac .; \ave excessxve 
oraxnagc lor xjic econOiUic irrxgaxion oi any crop excopx, 
possibly, citrus. 'f ovj'evor; even for citrus t-jre are tooo--
grap'iical hazards =, One is the danger of inuadation in very 
high floods and. another is the night frost hasard., i/hioh can 
be severe in ninter,. 

IS of ,joil_s aviCl Land Oapa;-'ilj-tj cla-.,̂-_...-„o . ' - • o J o , 

Tho survey ^•.rea i s net bj-oken dovjn in to ijxibregions for 
purpos.js of a r e a l I'leasurenient ^ because the boundaries of the 
subregions ar : not suf 'icii.j'^tly p rec i se o The s o i l raapx^ing 
unxxs used xn xne accoriipa:j.yxnf o r,-, a •-C L [ J i l ; '„*.-!. l i s to ï i aloj ' iabetically 
in Table o4 aed the area napped of each i s g iv :n , the '. o r th 
and ooutn bank f igures are given separa te ly as v;ell as t h e i r 
coaeined t o t a l » As SOJT-J of the i:oj?th bank nas only eiapped a t 
set l e v e l , tji ^ xigure for the se t caa be g rea te r -Ibian the sum 
of tlie areas of the d i f f e r e n t i a t e d .ce iponent sets» Tb.,' South 
baiik soil,, aaj:) nas nnly-;Oublished v/ith dif f •:.r'xrijiation at se t 

labling l e v e l , but "scries d i f ferences were iiot^d in cho f i e l ' ' , 
:ne authors to es txaato th^. area of -̂ aci i.-> v.;.L _ i , \ -i.'e.xs e o t 
• o s s i b l c f on: s o r i.e.s bt-he-t wexo n o t d e f i r . d a s s e t a r a t e n a p p i n g 

Uj i i t s u n t i l a f t e r t he t i n e of th-.: o r i g i n a l p u b l i c e t i o n 
(i urdocJ- find A n d r i c s s e , 1.6-';-)<, 

Tat)_le 5̂» 5 

A r e a s of b o i l iïiapping u n i t s i n t h e Lo\jer U s u t u ar:. ; 

i üorloo 
I 
1 "^—YS 
! Bo 
1 Bu 

P^..... .^-._. 
i 

'n-~—QY 
i Do 

Set 

• p 

C(Lv) 

:o(Lv) 

i 'orxh beniJ-i South bank • 
( i n hundi'^eds of 

Y ; 2 " 
IG 

21 1 -̂!-G 
23 ; 3?< 

136 * 1 83 
• - - • — 4 - -•• — •• -rf- ' 

t i 
5 -. 1 2 

i 

T o t a l 
••• r- 'C -~i *'-•' i 

"""3"""'" 
10 
61 
75 

""113 
239 

--p "•* • 

t 
7 

1 

• 

• — — -

— 
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Tabic 5 .5 ('Jout O 

.ocriGS Set Korth' hank i oouth. bank 
(In o:i 

Total 
acres) 

Ek 
JIH 

21 

21 

12 

14 35 

Gc 
Gn 
Gb 

Ha 
III 

iv 

Ka 
Kt 

Lc 
Lcl 
Lz 

Hs 

Ot 
Om 
Os 

Po 
Pt 

Ro 
Rt 
Rs 
Rk 
Rd 

i-i 

— . . _ „ 

J ( 

K 

L 

LI 

0 

P 

R 

. \ .. .„„ 

2 
2 

5 

5 

30 

33 

86 
86 

72 

95 

21 
t 

30 

-4 

-•r 

67 
20 
38 
124 

8 

109 
5 
i 
9 

167 

10 
10 

25 
6 
4 
35 

30 
240 
270 

16 

60 
5 
>5 gc; 

46 
7 
3 
56 

26 

26 

167 
120 
10 
297 

30 
30 

214 
1̂-0 
15 

271 

12 
12 

30 
6 
4 

^!-0 

60 
240 
303 

-I -4 
86 

132 
5 

160 

67 
7 
11 
86 

26 
1 
27 

234 
140 
il-8 

i!-21 

8 
30 
38 

323 
45 
16 
9 

438 
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,C)0 

;Jct 

1. 

f---

L - . 

Sh 

Tm 

;S(Lv) 

Tai3lo_J^O ( G o i r t . ) 

Kor t l i ;-̂ arLk j öouth . . jank ] 
( ï i i n u i i d r c d s 01 • c r e s j 

-52''l-

•)66 * 

Va 
Vra 

i.' il 
•i:Ja 

u](Ly) 

Ti'" ' C 

:;)l 

• — • H-— 

u 

V 

•Yo 

Z l 

Zn 

1 
11 

225 

17 

25 

1 

r 
Z(Lv) 

1 
1 

• -1 -/ 

•32 
1 
'7 

125 

•OTAL 1 ,750 

37'v 

37 

17 
o 

19 

t 
t 

31 
8 

20 
109 

•2;^50' 

709 
53 
70 

1 '''-^A 

1 
11 

604 

50 
25 
79 

/i-o 

1 

164 
40 

1 
27 

232 

4,000 

o tos . . 1) • o c e s 3.r.^-as o i n: 
s a t .Li^'Urc i n c l u d o s a ro ï 
i n t o s e r i e s ^ 

>' -•• a CIC" o s o 
13 n o t I I o j? G u/c; 1 a'G 3 o. 

Tlio percGntaLjCS ol th-^ s i i rvoj- a r e a c o v c r o d by tn ; ; jjiost 
c x t o n s i v e s o i l s e t s a r e [;:,ivon i n Oab lo 5-6o ï h o s c ane c o n o a r o d 
v/ i th s i n i l a r porconta;_ ,as i'oj."- clio \ ;ho lo oZ t h o .^\ja;i;iland L0'. :vcld 
and t l io i ;onvü id n i t n i n t l io j o u n d c oT •jhc Üsu tu b a s i n ( b o t i i xrom 
- .u rc^och , 196 '} o 

I 

ü o i l GCt 

1 

i 
j 

rs'^ïATf""' 
i ü 
1 r i 
1 •̂ >-

i 0 
1 y 

0 ( L v ) 
Z ( L v ) 
K 
J 
L 
V 
-'J 
". / 

.j . . . . _ _ . . ... 

^.?J-Vl'9.3 . 6 

'^KiVj:,o}}Xp.^;,;2^ plpyv^lpixtlon _ af_ _corii.nK)noJt̂  

1 

H . banl^ 
b u r v c y A r e a 

3~?f "•""•'•""" 

13 
10 

7 
et 
'\ 
7 
5 
5 
O 
(.. 
'-̂  

s o t s ^ 11 n L 

3 . b a n i ; 
S u r v e y A r e a 

•--~-'--~>y^-

17 
12 
13 
12 

>-\-
• • ' , 

3 
J -

1 i 2 
2 ; 1 

ovrcr \.\:.j 

:;j^.oiG 
a r e a 

"••"26 • 
I S 
l i 
10 

f ^ 

O 

6 

3 p 
2 
' _ ' • ! 

1 

_iri;u .ai;oa 

' -cror-'"-
Lvo u i t J i i n 

I J s u t u b a s i n 

-v^^'-
\L\-

9 
12 
12 

.-̂  
11 

O 
'7 

'~) 
.. _. . -J. 
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b̂" 'of 
bvja . i J . land 
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•" 15-"^" 
12 

o 
12 
13 

6 
12 I 

2 
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•JssiQ o a a x s l o r assescxi i f ; Jjana GapaiDXJ.xay o;a ; ,r 'OUilclS o f 
öxope ;g?ad.xevit a]ia s o x i c o v e r i s cutli.L'Od i i i OIia]:>OGr 111,, 
.̂ Oio acco;. 'paj-yi.a^ Laiid O a p a b x l i ! ; y riaps f o r t l i i c a r e a a r c f o r 
t l i c s u r f a c e i r r i £ , a t e d r o f a t i o n and padö.7 r x c c croppii.t^i s y s t o m s , 
ï a e lov.! aud u u r e i i a b l e r a i u f a l l proclud. . ;S iiitci.i3iV'.. d j :y land 
iar^.dj.;.:;;, ai.'.d tJic OV.\J xrri,-,afet' ' , sys tob i s ar . i cfc.ee'..:! t e be a s 
d i v e r a e a s "oossio^o. , 
a r e ;:g_ven i r v^idlco 5 7 s-•ü- 5 - ' ' ' 

f l ie a r e a a of t i i e Land OapaOxliOy c l a s ; 

iLr 

7 

i n Lo\:o:c 'ü'autu Ai~-oa 
a C' o r^ C' _ C'- o KJ «.̂  O 

Cl; i.or-ih ijanL; o o u t h bank 
e a s XJ n u n u r e d a o r acx 

I Whol^ 
( p e r c e n t af.:; 

^ aj- u cx 
of 

Gurve^'- a r xn o a r e n r a e s c ; ) 

A3. 

'2\ 
]J2 
01 
e a 
Dl 
D2 
^i-

! 55 
•' 11 
. 150 
: -12 

l';0 
; 12 
1 ,' ' - • • 

1 179 
1 405 
1 

]T;750i 
i 

^^ ^ 
10.7) 
(n„6) 
C0„6) 

a-1.4; 
(.'.V) 
(41.6) 
(K„2) 
(^^3.2) 

;TÖO9O7 

98 
17 

I 15 
i 159 

15 
-ec; 

i 242 
! 547 

To" "crcff-f 

(4 = 4) 
(o„o) 
(l2o4) 
(:as) 
(6.2) 
(60 7) 
(4e. P) 
( 1 - » •) 

(24,3) 

Ti-o:c-) 

153 ( : o 6 ) 

( 0 . 7 ) 
430 ( 1 0 . 6 ) 

24 ( 0 . 6 ) 
537 ( ' = 4 ) 

2'-' ( 0 . 7 ' 
1 ,627 ( 4 0 " 7 ) 

420 ( 1 0 „ 3 ) 
I' o - <'• ^ 

r\"-j 4 ,eOOUOC.O) 

G l a s ; 

j - c'. O X e e"" ^ •" 

i r e a s of jLrriQatjed__ _A_icê  'i^o:Ap,^ 9'9-P?~P2-'}:PP2I^ ^'^•PPPP^P. 
i n Lovjer Üsutxi a r o a 

(j:iercei.i.ta;ï,c of 
n t J ^ e s c s ) . 

. M l 

131 
.e .̂ ' 
C l 
p o e c 
D l 

f . _ 

. i j . 

j - o \j cj-X 

i_0I 
1 

t̂ii banl 

; .areas xa. j 

• l̂ i-5 
i 126 

b/\ 

\ 43 
116 
133 

i 945 
227!-
600 

T ; 7 W 

SUl 

' 0'̂ .4)" 
(7«2) 
(2.0) 
(2.7) 
(6.7) 
(7o6) 
(14.0) 
(16.2) 
(34.3) 

T^or 

: ; .Soû ï: 

lundroOe of 
^vey area ii 

! 250 
i 170 

16 
\ 15 

212 
163 

1 196 
i 314 
; 936 

"-••1"'?;25o 

JxJ.)a:xl>: 

acre e. 
. pajecnt 

a.0o2) 
(7o6) 
CO..7) 
(U.7) 
(9»4) 
(7 = 2) 
(2.6) 
(14.0) 
(41.5) 

0-00 „1) 

376 
305 
66 
63 

-330 
296 
-̂1-40 
592 
536 

(9.3) 
(7.6) 
(1.6) 
(1.6) 
(0.1) 
(7o4) 
(11.0) 
(15.0) 
(32.4) 

4,CX.K)"rïö0.ü)' 4 
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i o a t o r n. l : ; . , 1 9 ? 7 ; 

. • . J O C I L O X O 

..' j Au., a n d 

C'Ojyipton P,±I„ ^ 1':.'66, 

Vi o :J lO U OX' . L u , IJ J- , •̂ .' y 

. . . r ink . 
P a r t r x d p : e ._' „ ü . , 1966 " 

C o u l t o r j .-Lw. , l ' ' £ 

; a v i o 3 I)., t̂ „ , 1 6 6 1 , 

De P l i - i i j ^..„u „ ., X , ;>',. , 

De ...J-ij I l . d . , I 9 6 0 : 

De V i l l i o r s J .n.> , 1962 ; 

. l l i e .'• j . x x x u i ü u < 

•.'ai'iiltoi 

I9.-.9; 

l ' ?96; 

-•untcr D.P , ^ 1'; 97 

l a i n t e r b -. : •, , 19 '61; 

' unx >, D, i ; ,„ i : 6 . : 

Ons J O O . , 1957 

JacL'son i.c.Jo ., and 
Oheriiiaii D _̂. . , 1' 

Kin[', .;.,0<, ,. I 9 6 0 

'93; 

ivxn- L .L ;/0(_ , 

Doa o .D., j ï iurdocl i ü„ , 
and D i c k s A-.O'•,..•-. , 196 

inirdccD L;.. , 1 9 5 9 , 

In i rdocn 1;., , 199V l 

Imrdoclx G„ , 1999 ] 

-urdoch G. „ 1060 

S o i l s of tliG Sugax" O o i t , To.r 
i - ' a ta l po.rt l i c o a s t . , 0.. LPlO ,, C p c Oovrn 

;toPi f o r t e r r a i n 
l ' x r i s t c h u r c h . , . . n g l a n d 

A d a s - i f i c a t i o n 
KEXE licX'Ort r ïo. ( 

b i p o f a n c n i j ' o i n t :...oils ï..appinij, p r o j e c t , 
Owc.z i land, unpuOl i sned . . 

.'Ui a n n o t a t e d Oli .ck L i s t of tiic; P l o r a of 
O u a z i l a n d , .''„O.. Axr. Lot., ounp . vol„ i;Oc ¥1 

. . j p o r t on a v i s i t uo . j i j a z i l a . i d macle i n 1967 
( i n p 3 ? o p a r a t i o n ; o 

ï h e s e d i i . i e n t a t i o n f e a t u r e c of t k e K a r r o o 
s y s t o o i n 3V/az i land, O u l l o ..Oo 1. . , 1-1- -• 2 2 , 
Onaz i la .od G e o l o ^ , i c a l S u r v e y and I d n e s n e p t o 

i h e GeoiV!OxnjholoF;3r of S n a z i l a r d , , u n p u b l i s h e d 
t P . o s i s , :. o r t k i r e s t e r n U n i v e r s i t y , j J v a n s t o n , 
l l l „ , Ü,.o„A, 

A n o t e on ^ t j j ? e l a t i o n s h i p bctX'/oen t l i e 
; .p/azil . i j id liOv/V'-ld ajid i t s ad jo in i j i ; ^ ar"-""-'-
v;rans . ;J0C» ..J „ Afro V o l , 6 3 , 175 '-•t •• e c 

A s tuc 'p of s o i l f o r m a t i o n i n i a t a l ., 
u n p u b l i s h e d : ;hes is , , univ. , of . . a t a l o 

The j . e n e s i s of soi;ie . . a t a l s o i ^ . s , l x 
s e r i e s ^ Oo Afr., JA A{;,rio S c i o , "O [',." 

Ooo].o,.,y of t h e c o u n t r y r o u n d n u b u t a , 
S n a z i l a n d ^ j;raijSo u e o l o boe o -- '-'^' 
'1-3. .-'t soq., 

Goolofcy^ p e t r o l o A y and e l a s s i f i e a x i o n of 
S v ; a z i l a n d ' '";ranitc;s and p e n i s s c i 

; s t c o u r t 
/ e 'c 

I f r» , êl., 

XJ.b . .Ll t J 

e e o l . Soco O. . l f r„ 6(j , 85 -. InO.. 

ï h o peo lo ; , y of nvfazi land. , Swaz. Gcolo 
S u r v e y a r d : i n e s Dept^ 

The t ^ r a n i t i c r o c k s of t h e Swazi lo .nd 
L r e c a r i b r i a n ( i n p r e p a r a t i o n . ) 

Ve ld t y p e s ox .3v/az i land , . u i l 
Sv/az. ( i n , , of A; r i c u l t u r e ,> 

Che ia ica l v/oatherin;-., i n s o i l s , 
i n A .ronoiuy 9 , 219 o t scq„ 

Appendape t o J.ie ....liji , 1 0 6 0 . 

Tho ^"lorphülopy ox t h e e; 

^o. If l , 

- .dvaiicee 

r t h , pliv>:.r and 
.u)Oyd, . ;dxnbure,h,: 
i.Le-iDrt oi.i a s a l i n i t y s u r v o ; / , b . ' r ^z i l and 
Lovjveld, Bvjaz „ Dept,> of . p ; ^ r i c n l t u r e , 
i!tim;;:o:';,raphed„ 

Quat...rne^ry •^_>eoLiOj?oholo; ,y and c o i l 
f o r m a t i o n i n c o a s t a l . . a t a l , i n i j reparaiDiono 

_ .cpor t on a . . ;ecov;.naissance o l t h e "•'.'Of:;o 
T r o u g h , S i v u n g a , .^waz,, DoT:it„ of Land 
u t i l i s a t i o n . , • . ' imeographedc 
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ChAPÏJR VI 

C e n t r a l ï ' i idd l - . .vGld ) r i i ~ d o t a i l c d Gurv ; jy ar^ 

Ïhc2 s l o p e 
3' .'j 1 a t i V V17 . JL1 a t < 

a d IC inai') o.r t l i c \ d i o l . ; b a n i n 3hox/s a IEX' 
' ^ v , . n t l i e U o a . ; r f - i i ' fd lovc lö . 

^ . ; i t a o r G i d o 
o b s e r v o r on 
OxAhancGÖ oy 

l'ianzT-ni •oao. 
u l o r c l i 

c i r n : ; j . 'Oaoaiie 
t n c •^^'sóxiiib. ,^ t h e 
t h 3 c o n t r é J . s t n a t h t ' 

i'ao C;oj.:.tral i a _ d d l \ v o l d soma- CLj-caiaoa \yo. 
a r e a i n e l u d o d a l ] o.C t h x s t r a e t of i l a t t i s l i l a n d , a n d sor 

G t r o t c h i n ^ ' o n 
o t h e c a s u c i l 

f o f t h i s a r e a i s 
ru3fi ;ed --"i5liv\Ld n o u n t a i n s i i ' 

t n o D a e a g r o u n d -i 1 

; Q'. . i l l i e r c o U ' i t r y i n r'OvJor i l i d f l l e v e l d d o ; 7 n s t r e 
i r e a \ / a s n o t a l l 

•^4>l»^ 

s u r v e y e d a s o n e p i e c e o ' f i e l d i / o r k , 
v /ho lo i s a a d c u p of s e v e r a l p r o j e c t s o f t J i e S w a z i l a n d ' - jo i l 
b u r v e y , c a r r i e d o u t s i n c e 195ö"> '\ l i s t o f t h e l o c a t i o n s a n d 
e x t e n t s of th . . , s e s u r v c j y s i s t'") b e f o u n e i n t h e I n t r o d u c t i o n . 
Cf t h e s e co.:iponeiAt' s u r v e y s 5 o n l y t h a t o f p a r t s o f t h e u d u t u s h a n c 
a j : s e a r c h S t a t i o n I JÜS '\joor\ r o r - i a l l y n u : ) l i s h . e d ( h u r d o c h , 1 9 6 5 ( a ) ) 
anci t h ^ r e e . a i n d e r a r ^ f i l e d i n t h o " h i n i s t r y o f A ( i , r i c u l t u r e o 
f l iesv; s u r v c : y s w e r e e a r e i e d o u t i n con.a. c t i o n ' e f t h s u c h v a r i o u s 
p r o j . - c t s a s i r r i e a t i o n s e h e ' i e s , t h e s e l e c t i o n of a n a r e a f o r 
i n d u s t r i a l deveJ .op. : a t r a i l v ! 
a d n o c b a s i s of tii^^sc 

, 1 

' • J 

e u r v . j j a 
l^he 
a n d 

Land c o a p e j . : s a t i o n „ 
u l t d -^T,. r a t h o r ax"Xv;ard 
o i ; o ; o s i t e a r e a » TI 

v/orh ox i;he v / r i t e r i n 1 9 6 5 - 7 . •̂ z-'-S a i n e d a t : c i l l i n e i n , t h e i a r : ; ' e s t 
o f t h e " a a a s a n d >;;xteadiiif^ some; o f t h e s u r v e y a r e a t o i t s o b v i o u s 
t o ] 3 0 , ; r a p h i c a l b o u n d a r i e s „ 

XJIC 

L u p o h l o .J 
n iarkr .d f 
of t h e 3 
d i s t i n c t 
U s u t u l o 
i"iost p r o 
P e e b l e s 
ra t . i j . e r e, 
d o t e r i ' d n 

• y o n y a 
b o u n d a r x c 

r1 ,-, 
.on.'' i c e u o: x n e i'iCLX.aoa, 

üondoiöx a n d I ' . .akun^;utsha h i l l m a s s e s d-vo s o 
o p o . r a p i ' i x e a l l y t J i a t t.'.icy c h o o s e t h e m s e l v e s , , '!:he e l d e s t 
ho:riibcni - I-yjin^.o b l o c k o f l o v / e r h i l l s i s a l s o a f a i r l y 

t o p O [ ' , r a p h i c a l u 0 u n d a r y „ f h " eas tcxe- i b o u n d a r y o f 
rv..;St 'ai;.d e s t a t e b m n d a r i e s i n th - - f u b u n a a a r e a a r e t h e 
/ . l i n e n t c a d a s 

: k o n y e n i s e c t i o n a t 
b u t i n ;;'",ciier 

d t o i n c l u d e 

l i m i t s t a l e n i . The bounaarxes in 

rbitai-y, 
j.e loaer end of the area are 
they are topo;:'raphical].y 

as of flatter m.d 

h c s c j ? i p t i o n o f t h e a r e a . 

a o o l o ^ y 

; r c a t ap/ 
whol-;- a.rea is undo; ]a:.in by cry .tallin 

I'n.o i/iere o r i c c i n a l l y c l a s s e d a s 
r o c k s o f 
n f r a s t r u c t u r a l 

( • •nexsses a n a sy j^orofy jnxc ; ; , r a n x t e s of o n e e r o g e n i c c y c l o , 
t.iioy a r e noi / t]iouf.,-'!t t o r e s u l t f r o m t \ j o : - ; e p a r a t e c y c l e s . 
( H u n t e r ^ 1 9 5 7 ; ^^^-^- p r i v a t e ; c o i a ' i i u n i c a t i o n , 195 '^ ) „ 

eu' 

The rocks dati]!;;: from the earlier cycle have sj.nce b 
sub^ect to so much netei'iorphic activity thi'',t it is difficul 
to distinguish the rciflnants of the üifferei.it ahases of the 
C3xle„ hox/evor, it is now thought ta,:it the geosynclelnal ;•; 

of rocks kno-'/n as tli.j Ancien 

e:a 

I S r e a r e s e x t t e d . b y a i-iidc r a n 
O o a o l e x , , The m o s t e G n e i s s ..Asxve o i - cae se r o c h s a3?e n e 

o i o t i t e a n d i : ) i o t i t e • h o r n b l , ; n d o g n e i s s e s , b u t th. . . C o m p l e x a l 
ij.:i.clud,js m e t a q u a r t e i t ' ^ s , g i e a n x i l i t e s . a m . p h i b o l i t e s , s e r p e a t i 
a.ed t a l c - - c h l o x - i t e s c h i s t s ( h u n t e r , , 1 9 5 1 ) . Cf t h e s e , , o n l y 
iAe taqua i ' ' t ' ? , i t e d o e s n o t o c c u i ' ^:.^aa-oablv. o u t e r o a s v / i t h i n 

nas e 
t 

so 
.nit OS 
the 
o 

survej^ area (Swaziland geological Survey, 195' a J l a J. .• ) •' f 

k 

The synoroe.enic granitisation cycle of th..:, cai'djî  orogeny 
gave rise to the more homogenous granediorite gneisses, \'hich 
are intiüiately interdigitated \dth the geosyncljxial rocks of 
the Gomnlex.. This ij-Lter̂ 'iixtur.; has made it impoesible to 
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^l ' /u-

to separate these rocks at the l:r:50,000 scale of the rece-vt 
iiatioiial geological raao (jv/aailand Gcolo,_,ical Survc", 1956),, 
hut e a r l e i r and l a rge r sca le '-•'.aps did diff e:contiate the l a rge r 
)odies Ox the aiaphibolite anci the roeta -sedii^rients from the vaass 
of gneisse recks (bv/aziland Geological Survey, 195? and 1^59) o 

Thus the tuo Diost exte/.'.sivc rock types \r i thin the Anci.^nt 
Gneiss Complex outcrop are the b io t i t e -hornh lendc gne i s ses , 
v/hich contain quartz 3.nd o l igoc lase icldseiar in addi t ion to the 
na.iiod r^inerels^ and the grai'.od:Loritic gneisses \/nieh contain 
ciuarta, b i o t i t o , p lag ioe lase and var iab le av/ounts of j ' i c roc l ine 
(Hunter, 196C)„ 

iho • r-'inodie::itee and quart:-:, c i ior i tes uud ; r lying niost of 
the ' 'esteri i sec t ion of th'; area date froa the synorogenic 
g r a n i t i c eyele of thu second orogeny (llunt...r, 1959)., The area 
i s poor in outcrops because ox the great depth of •'leathering,, 
v/idcsproad co l luv ia t ion >:;nd the gent ly topography, but i t i s 
el.^ar from, the le>j,ends <rl th.e ].arger sca le maps (Gvjaziland 
Geological burvcy, 1959? hunter i ' ' 5 l ) , t:'i.at a v a r i ; t y of :.;ocks 
ari. e:.:count erode They are mostly ycj-, ;• i a t^s e d_X' -'- c h ar n o e k i t i c 
v a r i a n t s oJ: :-,ranodiorite.. Thv^sc rocks aru very j?ich in xeno-
liTths of amphibolitci and s e r p e n t i t o , both of whicf. contain 
abundant hornblende,, Gom.eon minerals in tj.ie graj..iodiorite 
i t s e l f are quar ts , p lag ioe lase , '"^iotito ar;d hornblende 
('.' unter , 1961) ,. 

both the granodior i tos a.ad the older rocks of the Ancient 
Gneiss Complex contain abundant pegraaLites,, These have been 
subdivided iixto tv/o •;„roups: the diffuse and tlie oyke pegmatites 
The dyke s t ruc tu r e ind ica t e s l a t e r emplaccmO'it, birETTnis 
evident ly took piece over ,:>. long per iod , as i t i s "'loesible to 
i ind outcrops showing dykes pegj iat i tes of two ..;bvious].y d i f f e r ­
ent ages U-nnter, 19579" The areas v/here the pegviatites .-re 
p a r t i c u l a r l y abunêa^lt ar^. jiiapped as the Peg^'^atite Complex i;e. 
'the largi.. scale v.uation.il geologica l ".eap of 1999" The rocks so 
mapped are noticeau!! y ïiore coripetent t}ian those currciunding and 
giv,^ r i s , to the h i l l eieis;.es of Si tshegu, I'okv/ai.e^ and üope.r'ga 
î op (üv;aziland Geolo[,icaJ. burvey, 1959) 

In ado i t ion t e the î egi :atit '",s, both the granodior i tos 
and the Ancie/^t Gneiss Co;;ï"'lex arc shoi; th.rou;;,h v/ith Quart;̂ _ v,'b.n 
and basic i n t ru s ions o '^he thick;;];- quairt^^ veins give "-'Ositive " 
ro].ie'f Tecécu3:cs , but ev- a tn ; t h i n on;s are d i sp ropor t iona te ly 
important in s o i l forjnationo The e a r l i e r 'jasj_c i n t ru s ions are 
of d iabas ic joorraosition anc' nredate t^ie deeos'itioii of the ivarroo 
3 y s t ̂  e mT~'''"' TDTi e r -,. a r e ' a l s o post--karroo d ,o ler i t ie i n t ru s ions o 
'-;oth tj.ieso rocks give r i s e to p o s i t i v e r - . l ie f fea tures such as 
Lupondo (dialDase and a j ingo (do l e r i t o /o 

The Ag3 l a t e -e rogen ic cears_ graa.ii;u e\j.ly outcrops in 
the 3urv.:,y are,:\ as a very thiji s t r i p alo:'.'g th;- ;South-v:est.)r.'.. 
boundary :.'f t h j .^zul^rlai va l ley I t s 'u\in ,:;ffect ;T,:'iv- s 
IrOi' the zrnii' of :ai. ..ralasai;io.Q .:.long it:.^ cojitect nitb. tb..,. 
older ^_.,ranodioj?i\;es. The uccurrcncc of c a s s i t e r i t e lii vork-
aole queait i t ies gave r i s e to a s-.al]. tin--:-iining indus t ry in 
the ear].y pa r t o_[ -t)-,,, c.,:i.;turyo The pr i ia i t ive wasi'-ing laetiiods 
used i n i t i a t eo . s^:vero ;.rot>ion and sc:mv; oi the deeoest and .lost 
ext .ns iv ; ;-nbli;,.3 la. ;:iv,'a'<jilaïid. ,"ro found, in Lhis ar:.^a 
(.•lunter, 1961)» 

The Ag5 p rophyr i t i c g ran i t e pluton t h a t for-is the kdiidb 
i s post--orogonic and v;as Oj.rolaced a f t e r t '\e sedond. dv/aziland 
erogenic cycle., Th-.̂  form of the scarp on the .. or th -.^astern 
side of t.he .ezulvjini va l l ey appears to be lea^g j ly control' 'cd. 
by the s t r uc tu r e of t h j pluton bu t , in f e.ct, i t a.o longer i.;arks 
th..; contact betv/ee,n the g ran i t e and. the in..cient Gneiss Couple;;:,. 

file:///rithin


„IVi^ 

Scan;) r . t r o a t cdncc t^ia Lato T e r t i a r y (Turnor^ 1967; ^^^s p laned 
p a r t O:L tlio • • r a n i t i o u t c r o p , and t h e ^-.ortli o a s t c i i s t r i p ox tho 
Jiiulv/iiii v a l l o y JTloor i s ujidcrj.aia by tliG •:;rariite.. ïiio p r a n i t c 
i s r i d d l o d v i t l i i^uarts v e i n s out i s not icöabl j ' - l e s s i i^trudcd by 
oas i c rocJ<:s t nan tn-. r e s t o l tli-.; a: 

Desp i t e t h e [^,reat ii-.;terO(_., ..jaeity oi t b ; uiiderlyi?;.; ^ rocks 
tbo s i l s of tb.e a r ea ' e s t of t a o main Ancient Cnx^iss Go..yj.ex 
Granod io r i t . . c o . i t a c t , t o t i e -fast of Liitsbepu Lupondo., scon 
t o be developed on :•. r . - l e i t i vo ly borioooni.ous intermec. iat ; - ( i n 
tlie £;Goloeical ;e.i3o) par exit i '!.atorial . . . j jveral f a c t o r s tc i d 
to snas:: th^. c'.iff'..ren.ces j.i..hori,ted faoBi t a o r..ice.s. 'flic la..:d 
s u r f a c e i s i:hougbt t o bav ,̂; iecon f as .-ioned by j",ate a c r t i a r y 

30 t b a t tb.e r e R o l i t n b.as been ex^^osec', t o at" ^os-ob.eric 
cl l o 

e r o s i o . 
^JoatuorinQ^ for a long pe r iod ( v u r n c r , l'.)6V') 
cl i i i iato i s f a i r l y nuaid and g i v e s ('Ui 
r 1 

fb,: preson r 
i g b D.eaC'.ina 

b l e l o 5 l o r ; d.utsbane osti iaatod. l o a c ü i n g .-. I t i s tbougJit 
t h a t the, c l i n a t e :.'ay have beo.i even • or^' i'Uiiid a:"ic t r o p i c a l 
i n Lat... f e r t i a r y t imes t h a n a t .^resGeit (De V i H i e r s , ; 196h) , 
so t h a t t h e s o i l s and. t h e i r oa ren t ;.materials have been s u b j e c t 
t o t n e .;iomo>^Ci\i3ing e f f e c t of .a j j o i s t c l i iO-tc over a consiC'..;rable 
per iod» In a d d i t i o n t o t l ie geO;!ior"; h o l o g i c a l ag-j and t h e h igh 
l e a c h i n g , liomogenuity i s in-' .roased by t^'a; v/idosnread and deep'-
r e a c h i n g e i f e c t s of c o l l u v i a t i o i i . fh,-, rock ty])e con vo.ry . . i de l j 
over sbojrt dir.^tanees due t̂ '; ^ets a g e , co.eplex -.eetanorphisie and 
lon[3 h i s t o r y of i n t r u s i o n , . Judging frorn th ,̂.. d . is tanco t r a v . - l l e d 
'oj quar t i . g r a v e l fro/i t h ' o r ig iü ia l v o r i n s , co3.luviatJ.on h ...s 
aoved ..latcjrial thr(..ugh co:'..sidc!rabl.. d i s t a n c e s ( p o s s i b l y 
a..^asurable i n e- i les) i n t h i s landscape, , so t h a t th . . f i n a l pea ent 
m a t . r i a l i s of h i g h l j ' coinposite g e o l o g i c a l o r ig in» 

The p a r e a t ,aate". i a l d e r i v e d froei tJie rocks ..-'f tli-j 
.ancient Ge..eiss Oo'.'plex t o t h e a.ast of t h e laain c o n t a c t i s 
tf'.ouL\ht t o be •,..ore ac id (hurdocl i , I'.'Gh) I t if.' d i f f i c u l t t o 
i s o l a t e the e f f e c t of t h e po.reiit : a t e r i eü . on t?a-. t y p . of s o i l 
dev..;loped because tho e a s t e r n p a r t of t.'.." survey a r e a i s a l s o 
y.ninger gcoi.iorphoIo."a.ca].lg . more d i s s e c t e d to":^ographical ly , 
experi^.nces a d r i e r c l i i aa to a t p r e s j a t aa.d vjas not subne^t t o 
the intojxse vjo.'itl .jria.^_ i:- t h e Late f e r t i a r y „ houïjvor, t h e 
assuj.iptiov.i t i j a t th...; rocks of t h ' as t a r e j.iorc a c i d i s p a r t l y 
s u b s t a n t i a t e d by t h . a n a l y s e s i.i f a b l e 7 = 1 ' ^-'7 t a k i n g th. • 
vaain f^ranodior i to - Ancient Gvie.iss 'Jov.!plox c o n t a c t as t h e 
bouiidary bct i /een ta;: i n t e r n e d i a t c anci a c i d pa r a.t i'i.at a? ia l 
zon.,-s, t h e Ae'Cient Gneiss Coe,:el.:.x r o c k s a.ad. t h ; young po rphy r -
i t i c graa . i to t h a t f l o o r t h e . -zul i / ini v a l l e y .re i n c l u d e d i n t h e 
vrestern, interr;;edir..t . joone, flic d i s t r i b u t i o n of scj i ls f u l l y 
. j u s u i i i e s th.i3 as thu, O s u j u i n i , U p t i l a n e aad . alkv;rns • v a l l e y s ' 
a re of one pedo--l.end3capo (^Lobaaba Land oystem of V.iebster .jt a l 
iiurdoch aiid La^/r.-ncc) The che--..ical a n a l y s i s shevrs of t..'.c 
a..üoO= b i o t i t o g ia . i ss (goaia.'lc l n „ l ) i n Table 7^1 shons t h a t t h e 
.dzulv/ini r ocks ar.,: . ôr̂ ^ .a-,-:--~.-.-.̂ '-,...in - -̂. 
Gutcron t o t"̂ !.) . a s t o 

interaed.ie-tv. than tj.iose of tJi... l a r g e r 

: i i te (sai'iple 5) 
.csous gr= 

iov/evcr, t h e i n c l u s i o i i of tho gra.-
1-i r-- .-i-iQ r . ra^jodior i te ( s a n p l e 4 i n the x;estcrn zone 

dii:ierev..ee betwe.a.:. t ' lo zones may be 
_ r e a t o r d e n s i t y ..;f b a s i c i n t r u s i o n s , r.ith'.;r 

t han t o che:-icy.l d.iffeie.o.c3S betv^ocn tho m a t r i x r(>ck t3'-;3S, 
A l t o r n a t i v e l y , t h e parfait m a t e r i a l c o n t r i b u t i o n t o th.;: v a r i a t i o n 
i n t h e s o i l d i s t r i b u t i o n p a t t e r n saay be n e g l i ; ibl.^ i n c o a p a r i s o n 
n i t h t h o s e of tho topc ; , r aph ic and c l i i . i a t i c di....Jierojieos^ 

r a r n e r 
s u g g e s t s t h a t 
3.tt3?ibuted t( 

I 
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ï a l ^ lp jBcJL 

t ^ / p c s o l C e n t r a l l i i d d l s v c l d a r e a 

.oarrple I-'"o. 

iU o C xC 

T y p e 

pomposi-
i i ion 

1" 

jAncic i . i t 
I G n e i s s 
jCoi-iolox 
JBiotitc 
Igncj.SG 

••- 'J 

i S y n o r o g o n i c 
Q u a r t s 

D i o ï ' i t e 

..at 

[-'.onic 
G r a n o -

I 5 

o r O: 
Vfn ic i ' 

d i o r i t o j i t i c A g 5 | 

13.0; 

rori;hyr--i 
. Agr 

ranito 

r Lnoiss 
Oo aplox 

C2?anodioritic 

Jl 

A12 

FOp 

U,-; 

0-. 
0-y 

0 

59 = 21 

16 o 67 

1.7'v 

l o : 

:3.72 j 

^^o73 1 
5.47 1 

i 0„96 i 

i O „ 1 2 ! 

0«23 I 
Oo'-l-l ' 

i 

Co 13 ' 

55 = 53 

20 „43 

i o - : 7 

3 o 5-

5c79 

5 o ̂ -7 

3«26 

O o 60 

O o 06 

0,72 

0„36 

O o 1 1 

• " - * ' • ' • " ^ ' 

56 

r: 
p 

4 

5 

\ 2 

'-' 
! 0 

i 0 ' 

i •-' • 
1 0 

....-..-. 

.91 
, 04 

. 08 

.39 
270 
> : ; 1 

>06 

,27 
.50 

-13 
,88 

31 
09 

ni er,-1 
,- J- = jS. 

14 „40 

i„07 

0.65 

2„33 

4 „55 

2,.40 

O o 86 

O „12 

O „ 27 

O „09 

7''o03 

13 o 97 

O o 8-'-l-

2„63 

O „70 

ei, 'J'.) 

3351 

4 „85 

0.46 

ü o l l 

O o 5̂ '' 

O o 14 

0.06 

170„56 

! 1 ^ - 0 5 

i 1„02 

lo72 

1 „ 2'? 

5 o 11 

^i-o5 

1 „ 98 

l.O' 

O „05 

o „15 

o „01 

'•7''"' !~ic; 

15 o 32 

'̂ . 50 

1„22 

O „67 

2.46 

8 „18 

2„85 

O «75 

o„':'5 

C'o39 

0„17 

Ori[3in 01 sanples: 

1 Ezulvjini valley 

5 

7 

1 2 j i i l o s S„ ' . 8 o f . b a b a n c 
L o 7 . i t a - - A v o l i t c b i a r e a . , 5 n . i l c s 'V o f 1 a n a i n i 
O a l a i s v a l e a r e a , 6 m i l o s ^ v i„b„8 o f i .an^^ii^i 
U m t i l a n e v a l l e y . , 10 m i l e s ) \] o f l i a n ^ i n i 
L d i m b a p l u t o n , 1 r i i l e i,„ o f b b a b a n c 
h l i l a - . a n t i a r e a . 10 m i l e s SoJJo o l i > a ; i z i n i 
ï ; z i m p c f u a r e a , 1 3 r i i l c s :8o o f . a n z i n i 

oa i r ro l e s 5 - 7 cosvie froi;i ' ^ u t s i d e t h e s u r v o " 
l i ave ••ee.v i u c ' u d e d .8:>r c o n p a r i s o j . . i 

C o UI 

!i9>?jj2?S2j82.1ogy'' 

a r e a c ; ) : . . s i s t s o f t l i e r o •;j.a.L;.ts o f a:-... e l e v a t e d 
v^rell p l a ^ i o d e r c j s i o n s u r f a c e •.•iiicV' i s i : i 'creasi : . i [ : - , ly d i s s e c t e d 
t o / a r d s fclie .ilo.st„ A d i s c o n t i n u o u s l i n e of proui: . iOi. i t , b u t n o t 
p a r t i c u l a r l y b i G h , b i l l s Diarks a c o n v e n i e n t b o u n d a r y b e t v / c c n 
t b e r u l d : ! ; i v e l y u n d i s s e c t e d ' . . e s t and t b e m o r e d i s s e c t e d 2 a s t „ 
' fhe t o p o ; ; 3 r a p b i c z o n e s s o f o r i a e d a r e 

i, i ) i b e 8 e s t e r n 
i n t v . j ? f l u v e s of j ^ a t o '. 

iocr i i .on . ; " .-ollinj;;, c o u n t r y ' , \ / i t h v i d i j 
i r y ( T u r n e r , 1 9 6 7 ) ore, e o s s i b l y 

- . a i - l y Q u a t e r n a r e y ( l )e b l i j , 1 9 5 - ; A u ' b i i o s s c , I 9 6 0 ) , a g o 

( i i ) 
c c n c o r d - T 

2 b o e a s t e r . j L . s e c t i o n a • rug : ; - ed , o r o k e n c o m r c j SUjVi. : i t s 

:c -../ir.' it-'-'C'i J .dö l o v e l d Tiat e : t j - . '.r • 7 s u r f a c o 
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'-- ( J'^' 

ÜitsJ'-C^-jU, 
l/at e r chad , 
j-/apondo t o 
i i . ordex' 
: Jac t ion . , 

r r a . LSï.raoLL ^joae^- a i 
t 'XOU'sii lavoondo-i.oiajario 

i i i l l c strcteld-i ir- , i r om 
.acroGs t o i i i iao-baomüe 

Th 
ri; .o r a t i : 

UiAtil 

^ . • > coiicidereiJ- t o ruri, r to r thoO-Stuards .erom 
-\-^ er tha.'i direetly rorthvards to 

uio valley bc iaeludod in the 
rj..'.e . .CLa 
e .o te rn 

'loi.:]plex ijOolo;},ical !3ouac;.c'j-\ . 
o j i c r o a c h e s U:Oon ac: o ld^, r üurfa< 

ï h o h o u a d a r y oetv/een : cGt a::'d . 'aGt xorMcd "o-j 'whesc 
OG'l; coij.LcJ.deG u i t h t h e Liajor &ra.L.iOio.iorite -- . . . . ixi^ ' i t '>: 

la a youa : j e r e r o a i o a c y c l e 
j f 10.! dovj/'ïïtrcaj.: (aii.;;-, 1 

i t i s t o bu e:;cpcctcd t j i a t t h e e a r l y G ta^ea o i d i s G o e t i O i i 
t h e L a t e - r e r t i a r y i ï idd lev ; . ; ld e u r f a c c s.'.ioulc 
h i d d l e v e l d joore t h a a t h e CGt» h.o\/eve 
t h e t o p o : ^ r a p h i c a l t r a a s i t i o a . w i t h t l 
c G p u c i a l l y ac rosG t h e UGushwano v a l ] . v / i r o ' i 
h i a t s a t a doRroe o 

a l ' l e c t t h e •a 
, t h e c o a n c i d e a c e 

r^Golo^.ical bouj..LC'.ary 

0.1 
Gtcr: 

o;C 

o u t l i e r of Q , r a a o d i o r i t e i n t b 
l i t h o l o Q . i c a l c o a t r o ] 

. laoorao a< 
The onl-'-

J- C'. o 'j 

t h e proïïiii.jont j :0a.dis h i l l ' - n a G s 
t h e ^giciGGic r o c h s of t h e oJaGt a r e 1 
. r anodaor i toGc , hov/ever , t h e c o n v e r s e i 

ochG i n t h e l;3ulvjo.ai va l le^- ' d 

in;;,0 

>rn s e c t i o n f o r n a p a r t o i 
, .L 

> ^ i ~ ^^ _|_ i^ ^:i -^. V. 

aiac.a i a 
r>. C! r.:; c 

o 

. so e v i d e n c e an. 

a c r e d i s s e c t e d comit : 
[c,raJioe.iori'L 

- Ü U i . :aT.ri:c;undij\; 

n o t louno . , anc'. 
iOt c î"vo n o t i c e 

10 
t h e 

i b ly 
OT CA.::. J . u ^ o r 

o''luvio.l D e n o s i t s 

(. f t h e "tyo^ _c^roups> of r e c o r r n i s a b l e O u a t e r e i a r y t o r r a c c s 
"̂̂  '" ('.' s e t ) t e r r a c e s ono.y o c c u r d e s c r i b e d i n C h a n t e r T , tb.e uppe: 

e x t e n s i v e l y i n t h e 
Loi /veld r a t h e r t h a n . i a s t j j^n l i d d l e v e l d . 
d e p o s i t s t h a t p r e d a t e t h e 1 s e t t e r r a c e s 
t o t h e b o t t o n end of t h e Gurvey a r e a , 
and u . i s c - a i t i n u o u s b e d s o i r o u n d e d p e b b l e 

T r a c e s of a l l u v i c i l 
ere a l s o j ?eGt r i . c t ed 
ley OCCUJ: a s p a t c ' c e s 
and b o u l d e r s . , There 

a; ao GU'',a r o c? 
LJ' ' axon 01 a e r r a o a n y xn a.a; : 

t h a t r-ay have bee] 
ï l o o e -I-

or j ' C A l . d a l l the 
.no e a r t h v a a t e r a a l t n a t r-ay nave been dcoosi i . ted h a s s i n c e 

d i a a p p e a r c d o The i i a t e r i a l i n t G r a t i t i a l betv/^oen t h e bouJ .dc i s 
i s n o s t l y a n y a l a r c o a r s e q u a r t ^ . o s c s a n d , c o l l u v i a l l y d e r i v e d 
-cron u p s l o oa.. 
r e a c h e c of t u c 

d e p o s i t s a r e co;'inone o u alonf', t h e l o i ; i -

p:nciaox o 
Ü . L nd l.hondo ( . h i i l l i e , l y 6 6 ) „ 

The lovjcr ( - s e t ) ^^ua te rnar} ' t e i 
th rou[3nout t h e a r e a b u t t h e y r a r o l ^ ^ f e r n eojo.ti 

I - .-V 
U.! 

u ae 
xi'.e r x v c r o ancy v 

of t i l e c o u r c e p r e v i o u G t o th^: r c , c e a t o n t r e n c b . 
t h o y 0CCU3? a s diaceati : : . . .uous p o c h e t s a l o n a t h e 
acconipai iyina s o i l n a n . 

' r a c e s a r e J.ouna 
LUOUG s t r i p s 
oeandcor b e n d s 
a i t , so t h a t 
^trca^.iS en t h e 

C l i n a t e 

hetails of the basin's clinate are to be founu. iji 
another .appeadî c to the Consultant's heport. arom tliis, it 
is clear that the eli.'ate ox the .'Cast is considerably acre 
arid than that of tjie besto Thv.; riaanitude of tïie difference 
is shovm in Table 6. a, -.eiich lists various clinatic paranoterj 
'j-i'd indices for stations typico.l tac thu tao regions„ Tlie 
^t3.tionG cited for the a:.astern section ••• i„Co i-jpisi is jiot 
actually in the Usutu baGin but it is elose to the northern 
'«/at or she do 
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.17^i" 

i'_a'ble_ 6__=_2 

G e n t r a i i l idd l • -vo id C1 i r aa te 

S t a t i o n 
Lduosnano 
( i / c s t o r n 

o e c t i o n ) 

i l t i t u d ; • l ec ' c ; '•'')7'^'^-

i^ean a n n u a l r a i j i i a l ] . •• i nch . ; c '•• 
( a i t e r j . u r c o c h and . u r d o u l i , Vzt',:ri) 5''̂  = 7 

o. 
i-can a n n u a l 'cc;Tup^ra"cuj?o 
( a l t e r . . u rdoch ," '195? Ki^)-^ I 

r..öppen c l a s s i f i c a t i o n 
(Go L, ijo Iiurdocli^ p r i v a t e 
c o mïüun i c:, e t i o n ) » 

Lang'3 Rcgenfaktor 

I T l i o r n t i « ; a i t e ., r e c i p i t a t i o n 
( e f f e c t i v e n e s s I n d e x . 

h: -•• va3.ue ( s e c C h a p t e r 1 ) 

D r o u g h t h a s a r d 1=0= p e r c c n t a g o 
of j i ^ a r s n i t i j l o s s t h a n 'jO 

i i n c h e s r o . i n f a l l i, a f t ei ' 
i L n r d c c h and n u r d o c h , 195'O= 

Cv/h (Cfb) 

51 (iiuraid) 

5̂ t (sei.^i-^-
a r i d ) 

l o l 

12) • 

i i p i s i 
( E a s t e r n 

s e c t i o n ) 

1 ,3^0 

27o6 

68 „ 1 

Cwa (Ofa ) 

55 ( a r i d ) 

52 ( a r i d ­
ee 1 li- £ i r id ) 

:: = 5 

679^-

f h e c l i i a a t i c t r a n s i t i o n from \.e-^t t o ^oaat i s iiiore g r a ë u a l 
t h a n t h e g e o l o g i c a l said t o p o g r a p h i c a l c h a n g e s ^ b u t f a b l e o„2 
i n d i c a t e s tlicit th^ d . i f f e r e i ' c e i s c o ^ ' s i d e r a b l - ; , 

S u b d i v i s i o n of t h e o u r v e y 

Thvj coynl j ina t ion of diffe3?.^nce3 i i : ;:-arent matv;ri.alÊ 
l a n d f o r n ai.id ^..lii.aate h a s g i v e n r i s e to d i s t i n c t s o i l and 
v e g e t a t i o n p a t t e r n s i n che ' . ies t . . r i i and Sastvi^rn s e c t i o n s ^ 
v 'hich a r e d e s c r i b e d s e p a r a t o l . g b e l o n o 

e 'c "c 0 r;-.i öec t iop^ . 

UAAOUpnl aiieo. s u r l a c e , 
The d i s s e c t i o n of 

'Dho l a i i d s c a p e of t h i s s c c u i o n f>3.L..sj.sts of v/ide and 
r e l a t i v e l y f l a t i n t ea r f l u v e s , uhheh a r e c o n n e c t - : d t o t h e v a l l e y s 
of t h e c u r r v n i t l g d c x / n c u t t i n g s t r e a i a s by g e n t l e . ) c - n v e x s l o p e s » 
The i i . i t ^ ; r f l uves ar.;. r c i a n a n t s of a h i g h l y gJ 
'CQ be of l a t : . ^ r j rc ia ry age (hL'urn';r,, 1/;G7).. - - -
t h i s s u r f a c e by s b r e a n inc i i j j . on t o o k p l a c e i n t h e Q u a t e r n a r y . , 
fh.. a b s e n c e of s c a r j j l e a t u r ^ s and v e r y s t e e p s l o p e s i n t h e a r e a s 
of d i s s e c t i o n i s a t t r i b u t e d to t h e lov/ coi : ipetence o i t h e d e e p l y 
i v c a t h e r e d under. 'yi j . ig r o c h s . , f h e d e p t h of t ] i i s i n t e n s j ; e a t h c r -
i n g i s shov/n by bo ja jho le t - r i l l in i - . , , \ ^h ich , i.a t h e h a l k e r n s a r e a , 
h a s ;. one t h r o u g h n o r e t h a n IC'O f e e t of s o f t v ; e a t h e r e d n a t o r i a l 

s t r i k i n g f a i r ] . y h a r d r o c ! : • - he dcee iaan-made gullies 
in i;he tin j;:ini,LLg £on- along tae ..jouth-viestern side at the 
• ̂jsulv/ini valley reveal up to ^.-C feet oi very soft.; highly 
'<~;•^.v!• .rth )red .A::teria- (;f th..: rock typtjs underlying the scotion 
only tĥ i quartz veins have not atn..;rod appreciably, â id 



-A-r?" 

they üAtend to tlio \;reoent la.ad sur lac ' ; as r i b ^ ox Ij.ard vrick in 
otjacri.i3c soi't viatcrialo ïhc dcpti'i. o£ i;oati:iv..j:ij.i.pi, decreases near 
streams vuiere recent erosion lias s t r ipped tJxe so i t mater ia l ^ and 
i s - r e a t o s t on t'ic in tor f luve c res t s„ Ô'ie great doi'th ox ^/eatji-
ering, i s sii^dlar 'co tha t descrihed in the highland hourveld region 
of j a t a l , -vrhich was a t t r i b u t e d to a jrolo:^Lged hu.iid, t r o a i c a l 
cliviacic phase in the j'-ato h o r t i a r y (AC Vi i j . i c r s , l'/Gb)» l i the 
saiae trc;pical cli^uatc i s held rcisponsible xor tno deeo ;-veath.;riag 
in th.^ . 'ostern i-iiddleveld, then Turner ' s Late f e r t i a r y (lh67) 
age for the surfi^ee i s rei_.rable to ê h l i g ' s ••ar3.y Quaternary 
da t in r , (195S)-

Quarts.; stOiie-l ines are co^-non in tJAis s...ction anê the ev i -
deiiCo of x\jad--cuttings, v/here quartz veins are seen transforr^.d 
ijito dov;ns].ope stone l i ne s as 'cli^'y aporoach the surface, su;-,gests 
t ha t they are of ::.ain].y c o l l u v i a l origiiio An th i l l s are coTu.aon 
iii the axea buc are ox ;iodv..st sj.z^ oo:'.ipared n i t h sô '̂ e of ti.i.e 
t^.Tnitaxia of t r o . i ca l Africa ( •ye , 1-55)- 'Aiunal segregat ion 
of tb;5 stones .end ;,ravcl from the xiner--1:exture(' mater ia l of tne 
so 1 i.s tJ-ought t e b:: subs id ia ry to tho nh^'SJ.cal separatiOAi nx^o-
cess durii'i. '̂ co l luvia t ion^ as outli:'Ted 'oj • urdoch ^nid A d r i e s se 
(1 64)„ 

:.\.y Js_J 0:he di; tances t r a v e l l e d by the hard^ an£,ular quertz s to 
and .ravel froj.i t h e i r ijaroixb v .ins i:>.dicate t h a t c o l l u v i a t i o n 
i s very wi.despre;ad and tha t the re a r j v i r t u a l l y no ^o i l s in ojie 
area tb.r;.t are uholly r .s i .duxl (i urdoch, 1963),, von s i t e s t h a t 
ere novj the c r e s t s of i..-.terfluvcs i-.ave, a t >.0i'e s t age , beeix 
r e c i p i e n t s of colluvi.al ö.rift In the l a t e r s tages of tlio 
p lana t ion of the Late x e r t i a r y sur face , and p r i o r to the euerent 
d i s s e c t i o n and stream entreiichmeixt, the landscape must have 
presented a. matur-. or sen i l e appeara..Ace . In such a lanoscapv^ 
i t i s possiijle for stream •- and cr.. s t linx;S 'co v;ander consider­
ably, so u]iat th , streams need not aliiags nave folj.ovjod t h e i r 
prescjj.t CijurseSo nov./ever, i f the s t rea/ ' l i n e s did v/a/.:der in 
t h i s waj', i t i;:. su rpr i s ing t h a t no i^pcognisably f l u v i a l depos i t s 
cr£':d found aoove the l:A/el of the higher (.h se t Puatxr-.ar^" 
ter-race c 

'.fier^^ the area abuts agains t the . ie,hv:ld sear , '..g» the 
.idii-.ba, eon.:s of unsorted hi.ll-n/ash materio.l have Ir-eeii deposited„ 
xhis mat; .rial co;ii:ains ,.? high proport ion of f j.ne ear t t ' , presumabl]? 
c!..rived fror: "pre--ueatherj.np, in the /'ighv...lo., but large boulders 
ar.; a l so comMono The or sent strea^is do not rxu.' ov>... . th.e faces 
of tnese fans , Put r a t a e r doun th;^ix ,;:ergins, against the rock 
face of the scarp 'fhe s teee slopes up agains t t]::e scarp , v/hsre 
th.;re i s no fan, ;,ive r i s e to shallower soxls than ax'c com.iicj-i 
elsewhere in tii.. .estexn sec t ion , 

xherv, a r j i l iscontinuous, rolo.rivoly sor t r.:.mnantE of a. 
f e r r i c r e t e sheet en the Late ' i 'er t iary j.nterfluveSo Ihese r. ;.iants 
arc iiiost extensive i.n tiic Umtilane v a l l e y , oû "; have a].sc' revealed 
by bui ld ing jjcca>e",tions at J_<̂  nii-ba i-•. the x.sule/i:.ii valley,, l:a 
ad' i t i o i i , "d'hiv- are :eany iiapped areas ox f e r r i e r x t e s o i l s (G s e t ; 
ixi tjie nalkorij-S area tha t do ixot occur oxi the f l a t int^'irf ].uves» 
Lhc y often fla.,ii- the t r u l y hyeromorghic s o i l s ( I s e t ) in the 
pxesOiiS vall^.y i-otucxas,. ihese 'val l : .y f e r x i c r e t e s ' ere thought 
tc> be 01 ieore recent formatioxi. 'uhaj.:- these; on thv; cr:vsi;s, and 
•• ausv.,d ')y seasoaal f l uc tua t ions in the loca l v^at jr-tabl^j o 

'fhe th ick ijiduxMted sneet of ferricj.:'ete in the i',tond.osi 
erea to 'ch.-^ south of the rD„v..;r i s too ei;:t-naive and ass ive to 
be C3.usw(.l by 'cïiij .•.ringe eifvjcts oZ ni.'ior streams o 
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' ;iholv. i n t , : . r x l i i v c : o 
a t t r i b u t e d t o a h: 
b a o o . L . v o l m , u a t c r j . i a r y t i r a e s , 

a r o ''.aj.±rlocL o^ r .Q i s üi ioou aiici. j . t i s 
atuL; r i i t h e f s H n c r a l d o w r i ' a r d luc-v.jm.';! o I 

;r^; r s '.iO s n o o r ox 
bo - . a s t c r i ^ L:i .ddiovo3.d (fovaistrca. : ; ; , a n d cc;; "oa r a i j l o o / r ton i ; 'KI 

tn>_ lox i^ ; . . . io i idozi h r a t u s LÜO:^ h a v e b.':£n i o c a l i s o d r a t a o r t b a n 
o a s i i j . ••" o r c o u i r t r y -. v i d e . I t i ü ti ioug^lit t b . a t tb;. ; c t a r . c ' - S t i l l 
i r p r o L i n d v / a t o r t a u l o movoru in t v;as c o i i i i n e d t o ^ o r YOTJ ' ' iucb 
p r o t r a c t e d i . r , t b e a r e a b e c a u s e ol a i i t b o l o ' ^ d - c a l b a r r i e r t o 
• i v o r doï.^.ü.cuttii)r', i r a m e d i a t i l v ö . o i / n a t r c a M ox .. to:ado:>ii i ' l ac ro 

I S a Dana ox Y-:.XJ . :i:>:cd r o c K t y p oui; i.:ar..i.Ly p r i s e a ox 
t b o rOf^ iaau i to Go . i p l o s a n d p r e x v a r r o o cLraDcise X'irxai.-iiOiiS , 
w h i c b a r c ba rde i i : a n d ^:.ore c o m p c t G n t , thar i . t b e eurrc;ur .di_: . , . 
g r a n o d i c r i u o b The roSj .s taAJ.cc c>i tI.'.-;Bs • i x c d r o c ] : s t o 3\ib 
a e r i a l e r o o i o n i s sboi;v, b y ;:bv..; u p e t a n d j . n - , r e l i e f ox t ] i ; 
, j i t b b e j j , u -• L u p o n d o r i d [ : e 
t o i l u A / i a l a b r a s i o n ^ a;; 
g a p T;xt ;ecjj. : j i teb ' . , ; - ,u a n d L u p o n d o . . T h e y c o u l d v ' e l l h a v e 
e O i i O t i t u t o c £1 b a r r i e r t c t h e u p e t r o a L i r c v e r a j n t fd' a n i c k - p o i n t 
(Kinr , . , I p 5 1 ) ^ GO tb . . . t t n ^ a r e a u p c t r e a n i v/ac s u b j e c t ..d 'co a 

-.'b. r o c l c o a r e a l s o ixore d u i a b l o 
.,j J.o 3nov;n b y t b ^ . r a p i d s i n t l i e r i v e r -

c i 

anC' ' .^rouncajarc l e v e l j ' n i s p e r i o d p e r i o d ox s t a l ) l ; x i v c 
was lovr.^ '...nnu;-,h x o r a t b i c b b e d o i i3:on c o n c r o t i o v i e t o x-orm 
a n d c o a l : . s c e i n t h e 2 o n e o i e o a s o n a l l y x l u c t u a t i n j i \ ; , . ; tn^,ss„ 
îdxo i n t . u j ? a t i o n ox G/> ; r e s u ti.xf^ f e r r i c r > - t : e ï i c e t v/as p r o b a b l y 

e r i o c i o l ; J o i l d U' o o _i_ o i. tioUo Ibe deseicatioi- xolloued OX' 0 0 
i n tbv . ;^,roun(j.v;atex' t a b l j OJJ.CO tL.:; b a r r i . . r oy v-, 
xvas e v e n t u a l l y b r e a c b ; d „ 

Lvard r o c J 

!ne a r e a s ox ex eel; ferricret .s" in tn,, Psulvini ar.d 
vrb icb Ui; i t i l ;xnc valle;^'"3 e.r..; i n t b e CtLtchment o f t h e ü s u e b v / a n ; 

x l o n s i n t o t h e U s u t u v / e l l b o l o w . t l i e b i t s h e r ^ u •- J/UoOi.ido r a o i d S o 
a e s e x e r r x c r . e j a r e L n e x e x ' o r e iiO'i •î no aon^,. i j i x u e n c e ox' 

t b e n o e t u l a t e d r o c b b a r n i J. .L.IJ.. kJ m a b e s i t d i l i i c u ' b b t o e s t a b l i s h 
....ny t ^ l o o r a l o r c a x i s a l r e l r i u i o n G h i p bctv/v".;en t b e x r b o n d o s i a n d 
ü i i t i i a n e fe r r i c r 'Xb , . ; . ; ; ^ b u t t h e y ' r.ia3? b^, o f s" ' ' 
xroLi t b e i r a e o r o : ; c i j a a t e c c n e o x ^ d a n c o i n a l t i t u d e „ 

ö . , ' i l s 

I b e d o u i i i a n t s o i l s o f t b c ' . e s t e r n s e c t i o n a r e d e e p , 
l e a c h e d r e d l o a , is ant ' c l a y l o a . LS,, Jhe l e a c h i n f i , i j . . t e i j . s i t y ox 
t h e p rose . . . ; t atiaos];ib-:,.ric c l i w - . t c i s •b.;;^bj a s i s sbo^jn. b y t j i e 
x i ; u r . . , s f o r 'tb-.. b d u t s b a n e jAOsoax-cb , . . , t . ' t io .a i n x a b l e lo5=-

I n t b . . o . X o I - - x l a s s i x i c a t i o n , ••io:.-.t of -tboGe s o i l s a r u 
f e r r a l l i t i c , b u t t.lj.e b a s e s t a t u s i n so;:i o t t l i e s u b s u r f a c e 
a r r b J f l i e borr2,oj . is i s o s s i b l y t o o j.'.i-,b a n d t n e y i.;.ay j^rad:.:, 
t o x a r ö . s i e r , : b a l l i t i c s ijj': .oo:?c ,, IbG'^l-),, I n t h e c u r i r o j i t . j o u t b 
. a f r i c a n c l a s s i f i c a t i o n . j t b s c i i b e r i a f o r ' " i x i e r e n t i a t i ( , ' n 
b e t \ / e e i j . f s r s i a ' b L i t r e s a^.d f e r r a l l i t i c s a r ^ o'c d e f i n e d , b u t 
-"lOst e l t n e s e i i d d l . , v e ] . d s o i l s f a l l i n t h e f e r r a l l i t i c .i.id of 

1 a r b Vi. lY 
' f i i i;ne i o r a l c n a r a c r ) r i s r r e i a x ' i l i e G ( . n o x t o n e t al,., c, I ' ^G? ; . . 

o f t b . ^ j i ; a s i l a , n d s o i l s ar.^ i : e a b o r a p o d a l s t r x i e b u r e s , f r i a b l e 
c o ' i s i s t ^ j i i c e ^ l o i j p b axid b a s e s t a t u s , , a...d c l a y f r a c t i . o n s t h a t 
a r e p j : ' e d o . : d . a a n t l y k a o l i s . i t c s a n d s e s a u i o x i ( j . . ; s .. f h o y a r o 
i a . : ; _ e r t i l e so . J_s . , a ' -d i n s( j .di"i ; ion, t o :;b.o n a j o r p] .s ,n t n u t r i o ï i t s , 
f i e l d a n d n o t . . . x o e r i m o n t s h a v e j ? o v e a l e d v n u j . t i o l e t r a c e e l - ' T ' o n t 
d e f i e i . _ . n o i e s p T a c k s o n , Venn ai id 1. \ n s ^ 1 9 6 5 ) . . 

i, 

' f b e s e l e a c h e d r o d s o i l 
l a r g e l y on t h e pr^:S3i.i.ae ' o r a:)sej..i.CG ox .Lay 
i vpcde r o o t a r o \ / t h „ ï h o n e s t e x t e r r i v e J.,... 

no Gi:x:xi..icai.Lt nec^ 'Xan ica l ij.i .pedi!M..nts „ Gudz , en i s;sri..;:s {of 
G s e t , b.as a c o n t . b a u o i s , b a r d i r o n p a n v ' i t : ; i r i , roobiLi^ , ( a n d 

s £\re d i f f e r s a t i ' - ' . ted i i r bo s o t s 
^-^ -̂ -̂  l i a b l . - . t o 

3 r s i Get. , v'bdci:' ha ; 
Xj.inedi!M..nts „ 

u u p e r ; c o u t h . s e r r s .J.C!,.._ O. ercrised by a rnxciv layer ox 
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i ron concrcbions .. ieLi ar:; Aiot coalesced ii:.to ai' ividurated 
snoet _ In J (,V.:i[^hveld) eet ulicr.; i a a t l i ick, co;nnact stone 
l i n e , nsua.lly v/itiiin t\jo l e e t of tli . soil.e surfacco The stones 
are oos t ly quar tz , eut ocea:.:Gi nal p ieces of £,1:anodioritc and 
otiior rocks a lso •occur,. 

The s o i l G./ts have been b u i l t uo by :irouoin.g s i i l a r 
3 ..ries v i t h lainor t a x t u r a l , colour , or ;i;or;;-holop;ical d i f f e r ­
ences, '.Lhus tii-j tv/o uoot entensive s e r i e s in the .^st.rcn 
sect3 0_. ere halkerns and k t i l a n c , v/hich are separated on the 
occurrcn.ec of a t h i n , bo;-unbi;\-e:j c:iscO'j.tx.:j.uo.-S, c^uarta -gravel 
la3'.:r i r '^n, l^attcj: . AltĴ ou -̂̂ h of ijiiior j.iaportenee in i t s e l f , 
the quartij r ave l in n t i l a n e ser ioe often ind ica t e s a i.iore 
ac id ic parciit nat^ rieil f^jr t h ; t o p s o i l a.-..d tb.is d i i i e r e n c e 
leads to loeer s o i l r e ac t i on e.nd ease s t a t u s (see Chapter I I ) „ 
The cl.iiferuni:iao for tj;.e other s e r i e s are t.. be feu..n- in 
Gjiapter IT. 

The rod s o i l s of i-, F, J (iiighveld s e t s a-d Gud:.:e.;j.i 
Goxi>_:s cover t e . H a t t e r i..iterf 1 uves a^u-iost e i r t i re ly anci. a lso 
Ma.rble a ajox ;)art of t AO geii t ler of the coiivex slopes and 
the h i l l nash fanSo I t i s in these s i t e s t e a t t'lA-.. ha;.:0(:;:enisin£ 
e f fec ts of dwOp weabhering ..nad c o l l u v i a t i o n are s t ronges t . 
The iiiflucnce of difjioji^ni es underlyi^ig zociz tyi^e 0,1 s o i l 
foruat ion i s v/eak and diffuse = 

In areas of s teeper GIO-TCS, erosion has stj:ipped iauc].i 
of the c o l l u v i a l and highly v/eateerod ma te r i a l , so bJiat the 
e f fec ts of underlying r',)cks are not eo jiarkvjd. So i l s in th' .sc 
areas shoe- g rea te r v a r i a t i o n thai), -bhose foxiaod in the areas 
of gentlwu grad.i' nt oecauso of the g rea t e r n.sterogoncity of 
tne pareirb i,iateriajs„ i-^ost of t-:. stee-^'Cr g rad ien ts In the 
\jeGter?.' sectiOii occur in thc; araas close "bo th^; ..^ighveld scarp 
or in -bhe s teeper areas of ._uater..^e.ry dissect ion, . TJiere arc 
also s ca t t e r ed rock outcrops on bin. i n t o r f ].uvo3, uhore ..ard 
rock as r e s i s t e d ..r.'.sion and v;e3.t :.erin;,, and these ar - also 
flaj..k-:cl by shallovjcr soi ls , . 

In the areas up agains t t: • sca rp , hard or only slii^hbly 
softened roeJ;: i s encountered n i t h i n auger depth. T'l , s o i l s 
found f a l l "iiainly i e to L se t (gr;;;/ sand '̂" loaies^ , Z (highveld) 
s e t , (rod or ycllovi loaiis) , or b (.uhghvuld.) s e t , (oro^ni or 
d,:irk red clay loa;:!.̂  or c lays , „ The soj.l type strong.ly r..f].ects 
bh.., ac id , ir.tej?i lodiatc or bas ic nature of the rock., 

In th_. :eore stc^-^ply d i s sec ted valloj^s a s imi la r t e n t u r a l 
raeir.e i s found» .^'oi/evcjr, txi:, soii.ls are genera l ly deeper, 
altjiougji s t i l l stro;a;,ly inf lue.'..-ced by the underlyi; g rock type» 
Cn basic rocJvS the deeper clays of C ("Jig.eveld) sot ar... found, 
althougii ti:u,re ar ; also póebcï'es of b (.."ighveld) set,. The 
•-.or:; acid rocjis ,,iv^ soili., of G set but Grrin s e r i e s i s r.iuch 
liiore extensive iij. the va l l ey areas than i t i s ujj against the 
i.'i;T.".veld scarf) . In t h i s s e r i e s tlie grey saeid^' loa^i ovej~li:.s 
r . ' t ae r s,)ft f err\igiï.'.ised, neat.ojnid roc'c r a t n j r t ' lar hard 
rock an in C'tancl.ijcni s e r i e s . .:cid rocJ.cs also give T s e t , in 
ejiich the v;oateejri.L.g rocn bcjieat!..!. ,::- grey ^ sandy tcnsoiil i s 
cl-iy o;. r iched aj.r'' imn-rf octl"^' drained,. 

There i a a consid::rable are:,, of Q (ki[,').veld) se t eo^-ls 
beneath th.. uester.a end oj. th(, hi;onëoei .-assif , These so:ils 
coiAtain .•.•nnidant quart;:; g rave l , i/hich i s spread Gi:rfus-ly 
throughout tiis p ro f i l e r a t h e r tb.an cence '.bra',ed in a stone 
l ine as in J (aifjhveld) seto These s o i l s deriv:: from a 
parent rock r i c h in. coarse quartk^ ceeystals and are ofte.-, 
associated v/ith. pegi ia t i tes (iiurdoch, ly-'y'O - Î ^ the 1 toiadozi 
area, 'iioncver, ib i s thought chat tlie quartz i s derived from 
a p a r t i c u l a r l y coa;cse nhase of the porphyr i t i c Agp gran i te o 
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i ,arrow [.ullj^ t .ash doposibc^ a r ^ loiUAd i n tlio va l l c ; ; / 
b o t t o i a s t'.j:ou^_.jioiit t]pj Wcstcr i i s o c t i o i i , a l thou[ ih . t l ^ c j a r o 
curre . ' - t j .y b . . i i i i ^ o r o d e d o u t „ 'Iho s t r o a p s a r e p o r o . a i a l and 
tJac s o i l s d^^v^opod iij. t l io &''̂ ^-ly ^^^sh l u s i t o i i a l s a r c i ; ru ly 
liydroL:orï)iiic/a.i>d a r o mapped a s I s o t o ÜJhoy .aro so}:oti , . ios 
d i v i d e d i ' uO Goii'^G on t e x t u j ? a l [crounds Cü„t,„ Aiidric;SPO, 1 ,60 ) 
'i.)ut a r e lAot d i t i c r c n t i a t - d un t h e ac ;.oj!ipauyi}.i;;', s o i l jiiaps,. 
j. laukiiic;, t'..,: v ' - l l o y 'bottoï,\ s t r i p s o i 1 s o t t-j.ejro a r o s o i l s 
i/ibla c l i a r a c t e r i s t i c s of i iTtor iJ i i t tc i i t i ia torloff j j ini j , , n o t a ' b l y 
Atorido2,i s e r i e s aiid Gl- s e t » 

vhe s o i l s i;p t ^ e . to/i-dozi a r e a t o who boutli. OJ: t.'.i.o 
r i v e r eire soraewliat a..;.onalous ..s a o t e d abovo , t l i i s . . roa i s 
t a o u y h t t o hevc beei i s u b j e c t t o a p r o l o n g e d p e r i o d of v/eter--
logi^i i ig du :̂. t o a r o c k b a r i n t h e r i v e r cio\/, s t r . . a •. I'iie 
c o i r i o n e s t so i J . s a r o C- and ::; s e t s . , i n a n i c i a coax'Sv; sand;p 
s u r f a c e l io r i i jon o v e r l i e s a\\ i n d u r a t e d a.d. r e l a t i v e l y contixLUOus 
s h o o t of f e r r i c r o t e . . 'fhe s a n d y â -̂ d q u a r t p o s " ; o i tjio 
s u r f a c e e ice izoo i s n o t thouGhu t o b-. due t o • A r t i c u l a r l y 
q u a r t i j i f . . r o u s n a r e n t i a a t c r i a l „ 'Oh.e t h i c k n e s s and e^ïteyit of 
t h e f ; r r i c r e t c Sjj.cet i n d i c a t e an a b u n d a n t s o u r c e of i r o n o 
P h e r c [^,ullic;S havo e x p o s e d t h e u j idcr ly i j . !^ r o c k s , t h e y a p p e a r 
t o be , x a n o d . i o r i t i c o r y i n j i s s i c ae:.d s i n i l a r t o t h o s e h o r t h of 
t h e r i v e r , , 'To.^c. o c c u r r e n c e of "J p . i .yhvtP .d ; s o t i n . . r e p s of 
r e c e n t d i s s e c t i o n a l o n y the Usu tu sho\/ t h a t b a s i c a s n e l ] , a s 
i n t - . . r p .od ia t e a±'.d a c i d roclcH arc;; p r jsec.-i; c :kie e u a r t s ü s e 
sup'faco h o r i s o n i s a t t r i b u t e d i;o t h j deco ;> ipos i t ion oZ e l u v i a - -
t i o n o i t h e a l u ; v i i ] , , o - s i l i c a t o c l a y ; i i n , , r a l s anê tJ'ie h.iglj 
d e y r e o o i s o g r e p^tioii api.d. c o n c e i i t r e . t i on o i th.. i r o n oeridee i n 
t he f o r r i c r e t i s h e e t . 

..•ni i d c i l i s o d s e c t i o n 'p'. th-, l a n d s c a p e o i t h e ^^ost.rj.:i 
s e c t i o n n id i t s s o i l cov-^r ±z: shoun i n i ' i r , u r c G ( a ) , ('."Pp..e 1 7 5 ) . 

V' e p̂ o_t a t j - o .n̂  "̂̂ -ö̂  PS'-Ii9'^:^:dP •> 

'jiho "jestorv-'. s e c t i o n of t l i e a r e a h a s a l o n g h i s t o r y of 
so t t l ene . , , . t esid h a s b..,en t h e goo^ ' . rap j i ica l cc:e.trc of t h e ö \ / az i 
n a t i o n s i n c e t h e :..ove iroi ' t S h i s c l w o n i i n th . ; e a r l y IP t j i co i t i m y , 
e x c e p t f o r a b r e a k wh^ü th... c a p i t a l v/as a t k c r o (. u r d o c h , IVG y., 
f h i s , coiiibieod \ j i t h t h e p r e s e n t high, d e s i t y of x^opLilation 
(J o n e s , l P 6 r ) nea. iS t l i a t t h e ' . ' a t u r a l ' v e g e t a t i o n i s v- , ry 
d i s t u r b e d ^ T h i s d i s t u j c b a n c e b l u r s e c o l o g i c a l boua.d.. . r i . ;S , b u t 
J . ' 0ns mappec t\JO d i s t i n c t t y e e s (1^:67) 

f h e i : 0 i s t f a l l G r a s s v e l d i s mapped i n t h e .fpulx:oni aad 
u p p e r U n t i l a i c e v a l l e y s , a.id i i i t h e h i g h e r p o . r t s of t h e i a l k e r n s 
a r e a , Ponih-.on ;;,j?asses ar . ; .:Vypa3•r^^e-•.^ia f i l i o a i i d . u l a , , k e n d l j . a 
a j . t e r a , L o u d e t i a s i n p l o x a:.Ld o t h e r s , n i t h k r o ; , , r o P t i s s p p , 
o p o r o b e l u s spp and Cy.aod.on d a c t y l o n co-an; ' , ii.Lto t h e \fid..S; r e a d 
a r e a s of o v e r ^ ^ r a z i n g . I t i s g u u c r a l l y f a i r l y open g r a s s l a n d 
b u t t h e r e a r e j j a t c h o s ';)f s c r u b , \ ' i t h n c a c i a .haïrroOo 
-.1. a t a x a c a u t . : . a and. S y z y g i n n c o r d a t u i i a i i o n g s t t h e c o n r i o n e s t 
s p o K i c s . 

The r e s t of t he . r r ca i s mapped a s f a l l P r a s s v e l d c 
f h i s i s a l s o f o . i r l y open g r a s s l a n d w i t h Mp-parrhonia f i l i p e n d a l a , 
h„ d i s s o l u t a - i .LiJragrostis r a c o m c s a , i iO te ropogon c o n t o r t u s , ; a - d 
Gynbopo-fon c x c a v a t u s araongst t h e co iunones t g r a s s s p e c i e s o I n 
t h e odd pateh,^;s of b u s h , . .;ucl.ja c r i s p a a d j}ich: ' .ostac]iys 
c i n o r e a ajrc; copmon» 

Land u s e i s i n t e n s i v e i n t l i i s s e c t i o n •mt t h e r i s 
no s t a p l e c r o p correspor .d . ' .ng t o su^.ar ccn^ i n t l i e d e v e l o p e d 
o r e a s of t h e j jowveld . -•. i n - : a o p l e s a r e a p r o n i s i n g c r o p b u t 
t h e a c r e a g e i s '• i n i t e d by t h e c a p a c i t y of t ie - p r o s ..t ca... e r y , 
vkiich -lay :-0t b... oxpand.ed o r r e l a c e d a s soar, a s vpcs hop,-do 
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a r o d i f f i c u l t bo m a r d o t i n l a r y . q u a n t i t i e s and t ' o r o 
a r c arvrononic p r o o l o n s o.ue 'lo t n e c r o p s ' s n s c o p t i o i l i t ^ ' tc; r o o t 
d i s c a s o s i n o o i l s o t o u s o o c t ( i r a i n a a e ( n o d s o n , 1 9 6 0 ) . -''he 
q u a l i t y of I r u i t xr'''bi t h o c i t r u s o r c l i a r d s i n t h e ' . . o s t c rn s o c t i o i i 
Jias beo:... s evo rc J .y r e d u c e d "•/" t ]n : v i r u s d i s e a s e ' g r c e n i n q ' 
d u r t l i c r p l a n t ill',r> a r e d i s c o u r a g e d by tJie n i i i i . J t r j " of . i^i .qricultnre 
1,1',.67).^ ^ ' ac rc v;as a s n a i l bui: j l o u r i : - . h i i i y t m n , o i l e n t e r p r i s e , 
ou t t b c s l u n p i n ^ /or ld : ) r iGes fol lov-inc^ t b : ; r e e n t r y of Cnin.x 
i ' l t o t]xe j . i a rke t i n t b e iS5'-''-5 causecj t h e _,la"d; t o cJ-0se„ ' fhe re 
i s so;,.c r i c e g rown , which i s i r r i g a t e d 'o'] ^:nco..:troll.:.d s l o p e 
f l o o d i n g ^ > n t h e p e r n e a b l e s o i l s of t h e a r e a t i i i s method h a s 

.aeavY \/a"( :quirei^ient and i s n o t o f . . i c i a l l , / 

C'n tbi.^ r~j\j3.w/i i a t i o n lai.id naize is t'"'e most import::;', t 
croo, ;:n..c.L pur.ip.i.:xns. i)eaj'e e'.uci o. fei; othcj? tjegetables ax-e also 
gronUo fhe i.inistr̂ '' of /^.^riculture is encouraging tliC 
expansion of cotton into the Upper ..iddleveld» fhj ..king's 
jj'iold, near . ;.a]ilaviya, is used for denonsti'atio:] purposes hj the 
:d.ni3try a.i:d it is nov/ growing crops of iaai2;e, cotton and ground-
nu.t s o 

LouKi Uoqgs/iqilijn'; o 

f h c c o m b i i i a t i o n of r e l a t i v e l y g e n t l e s l o p e s , good d e p t h , 
good d r a i n a g e , higb. n a b e r n o l d i i . g c a p a c i t i e s n.id h i g h porneaL.'xl-" 
i t y mea.:.s t h a t t h e r e d loams and c l a j - loams a r e h i e i i l y i r r i ; ' , a b l c „ 
They form one of t h e l a r g e s t c o n t i x i u o u s a r e a s of h i g h l y i r r i ^ . a b l c 
l.'md i n t h e i /ho le c o u n t r y ^ and c e r t a i n l . y t h e lar-^.- 'st i n t h e b a s i s : 
( s e e Inurdoch, lOod) o . i o n e v e r , i t i s c l e a r f ro / i x r ib le o„2 t h a t 
1:he r a i n 3 " a l l i s of s u f f i c i e n t qucuu t i t y .and r e l i a b i l i t y .for 
i n t e x . s i v e d r y l a n d farsainr' , , oJ- though s u p p l e m e n t a r y i r r i g a t i o n 

-11 a l w a y s be u s e f u l o 'Phis c o i n c i d e n c e of t h e .a- r'.vjs b 
d l y i r r i p , a b l e so i l ; ; : i Q 

ana l a r m i n r ; no^ one Oi ane fi 
s i x m a t c t n a t c a n s u p p o r t d r y -
: ' .damental nj?oblem.s i n t].ie devt 

-Lonmcnr ox ;he Dasxn' r-..sei:irc^s , x,.e h iou ld u.-. l i m i t e d wat; 
r e s o u r c e bu u.sed' on la i id of loi./ i r r i g a b i l i t y i n t;.-. f r i e r a r e a s 
t:b.ere t h e c l i m a t e mahcs i r r i g a t i o n i n d i s p e n s a b l e , o r on b e t t e r 
l a n d r e c e i v i n g more r a i n v/here :i.ts G:Lfect i s i.i'Xrf'h.nal .a..,d 
supplementcary ^ 

• .hetner t.i.iey a3:e i r r x ; ,are - O L. r ' . iese rec.. x f s rec iuxre 

i ar'Uin{ 
.me anc^ xeicr; .SOX' a I j p l i c a t i o n s foj? s u c c e e e x u l i : e t e n s i v c 

As w e l l a s r e q u i r i n g . ,, 1 Ga, i.g and,, t o a l e s s e r 
'cneso so a r i ; a l s o d e f i c i e r r c i n s;.j ice elemevrtJ 

. ^ o t s b l y ^ i n c and molybdenxim ( J a e h s c . a , VeiUj. and. I ' O n s , IpG^.; 
J o n . s and i . u r d o c h , l i"G5i-

plO 
The 

)S 'c 
Sj .Oi . ;es XJ..L CUV i p a r x a n s t o t c h a t .• to:i.idc33 o.re t h e 

x:..'. inio \inoj.Q s e c t i o n , b u t t h e undex0.yin; indux~ated 
f e r r i c r e t e SJTC/C p r e c l u d e s i n t a i s i v e a g r i c u l t u j : e , a:.i.d t h e a r e ; 
b e s t l e f t a s i t i s x<,e„ p o o r q u a l i t y g r a z i n g . 

xne T r a n s x r i . o n Zjone, 

t h a t foriii t h e t o p o g r a p h j . c t r a n s . i t i o n 

J.-G( 

l i n e of h i l l s 
ijlaiiod ' iCst t o thv. liiore d i s s e c t e d .>ast arc5 foxmed from 

:s t h a t haA/'e h a r d i n e s s i a com:!03X bui; \;hicl:i a r e v e r y d i v e r s e 
c l i e n i c a l l y and i i i n e : c a l o g i c a l l y . n i t s h e g u a:ad Lunondo a r c L,h.x--
t a r e s of th^; P e g m a t i t e eo:i'plv;x ae!.d pre--J.varroo d i a b a s i c i n t r u s i v e s , 
'. oln/aiie i s made up i / ] \ol ly of r o c h s of t h e l e g m a t i t e .^onplex , 
xho r o c h s of t h e ;]i^igo •• Bkovibeni r i d g e a r e " . lost ly d o l e r i t e s , 
O:L poüt---u.arroo age ij... t h e :DOu[;h a.ad n - igma t i sod h o r n b l e n d e gj /an-
i t .;3 x u r t - ' o r l . o r t h ( o v / a z i l a n d ; , e o l o f \ i c a l ;.iurve3n l e 5 7 end 19'p9). 
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- ' low— 

-Cecauöc of t h e s t o o p s l o p e s , e r o s i o n i s r a .p id and s h a l l o w 
s o i l s a r e com.iono ' fhese s t r o n g l y r e f l e c t t h e Ciiei^iical and 
i ;dnora ] .o^ , i ca l n a t u r e of t h e undcr ly in i ;^ r o c k s , f;:iej?c a r e l^r^^e 
aroe^s where b a r e r o c k outci-^ops a t t h e s u r f a c e and. t h o s e a r e 
raappcd a s U s e t . On o i t s h e g u and Lupoi idc , t h e d i a b a s e : : ivos 
r i s e t o t h e f a i r l y sha l lovf c l a y s of S (h i f . ,hvold / s ^ t , ^lOstD.y 
öangwen i s e r i e s » fho yaore a c i d r o c k s of ^'okv/ano rp-vc r i . i o t o 
a r e a s of t h e s h a l l o v ; s a n d y s o i l s of 0 a:xd P s e t s , i;hc d o l v r r i t e s 
of iijin[^,o a r e marked by a r e a s of o ( h i g h v o l d ) axir. G ( K i g h v e l d ) 
s e t s o Towards jkoviiboni t h e r o c k s a r : more i n t e r m e d i a t e , and t h e , 
s n a l l o u e r s o i l s formed f a l l in tc- t h e v-iedium t e x t u r e d Z ( ; ; . i ghve ld ) 
s e t . -tiovjcver, t h e r e a r e l a r g e a r e a s of d e e p e r s o i l s and t h e s e 
a r e ^Aostly map 'cd a s k and J ( h i g h v e l d ) s o t s , t h e l a t t e r b e i n g 
more common b e c a u s e of t h e a b u n d a n t s u p p l y o i c o a r s e q u : r t a 
d e r i \ n ; d from t.'j.e pe[ ; :mat i t cs 

The s l o p e s i n c h i s zon^ a r e t o o s t e e p f o r i r r i g v t i o n and 
t h e l i g h t e r t e x t u r e d s o i l s a r e t o o sha l lov jc ho\ . /ever , t h e h e a v y 
t e x t u r e d s o i l s of C ( H i g h v o l d ) a n d , e s p e c i r . l l y , o ( H i g h v e l d ) 
s e t s have gi.ven e x c e l l e n t r e s u l t s , u n d e r d ry la .^d /"•rm.ing.. L 
n u m e r i c a l s t u d y of ro-ingrov/n mai^^c y i . k l d s on l;epo.rtmeiit of 
A g r i c u l t u r e d e - i o n s t u a t i o n • ' I n ty r e v e a l e d .-iangijoni t o be t a o 
h i g h e s t y i e l d i n g of a l l bwa2; i land s o i l s ( Imrdoc j i , 1 9 6 " ) „ 

/'API'-̂  kOj2k. .'^Icpj_io,g: o 

The l a n d s c a p e of t h i s s e c t i o n i s f a i r l y I jroken and t h e 
s t r e a m s have i n c i s e d d e e p l y i n t o i i i d d l e v c l d f a t e T e r t i a r y s u r f a c e „ 
Wher>j t h e h i l i s a r e c a p p e d by remnc^.its of t h i s s u r f a c e , t h e 
c o u n t r y i s r o l l i n g , ^fith convex s l o p e s , Th.:;se sum.mit r e r a i a n t s 
a r c c h a r a c t e r i s e d by v e r y d e e p \ : o a t i i e r i n g o Ther^j a r e a r e a s 
nn.„re t h i s d e e p l y v joa the red m a t e r i a l l ias b e e n removed ^X-^tirely, 
and t h e h i l l s have sharp^^r c r . . s t 3 and s t r a i g h t e n s l o p e s „ 
The re a r e aroci.;3 of f l a t t e r IcPnd i n t h e l o i / c s t p a r t of t h , . s e c b i o x i , 
e s p e c i a l l y i n t h e h k o n y o n i • ï . b i z a a r e a , v 'h ich a r e t h o u g h t t o be 
p l a n e d by QuaternaD?y e r o s i o n , . They a r c , t h e r e f o r e , i s o l a t e d 
i n l i . , r s of t h e O;rosion b e v e l of bhc > .c s t e rn Lonv;. ldo 

The frequex..t o c c u r r e n c e of q u a r t s , s t ^ i n e ! ' i n e s i s t a k e n t o 
shov/ t h a t c o l l u v i a t i o n i s I ' / i desnr jado hov/ever , t^yere i s n o t 
"i:he g r . , a t d e p t h of c o l l u v i a l i i i a t e r i a l t h a t i s found i n t n e 
vie:...t..ri' s e c t i o n , , Th.. s t o n e l i n e s a r e g / n i e r a l l y s h a l l o i : and 
th-)y o f t e n g r a d e d i r e t l y i n t o s o l t , s l i g h t l y v /oa thc rod r o c k , 
\'ihicli s t i l l r e t a i n s i t s g n e i e s i c s i : r u c t u r e . G r e e t o r de i j t h s of 
t r a n s n o r t e d i 'Vi t t i r ia l a c c u u m l a t e i n t n , : v a l l e y b o t t o m s a s g u l l y 
was:., d e p o s i t s o 

T h e r e arc: a r e a s of indura tv jd f e r r i c r e t e e l o n g b o t h t h e 
Usu tu and. t h e Usushwana rivv^rSc They may bo contomporan^ .ous 
a i t h t h e .. t o n d e z i daeet b u t t h e y a r e eiot a s t h i c k o r e s - .^xtenslveo 
T h i s i s b e c a u s e t h e h i . i t u s i n tin", downward -lovi.meni; of t h e g r o u n d 
w a t e r t a b l e was ..iOt ;.irüloiiged. b:y b a n d s of h.-.rd rc^ek, a s i s t ; .ought 
t o have bee/i. tla-. cas... i n t h e .. t o n o o z i a r e a o 

S o i l s . 

The s o i l s ' p a r e n t m a t e r i a l i n t h . . li^asterxi s e c t i o n i s n o t 
nearJ_y a s -weathered a s t h a t i n t h . . b e s t , . As \ . /el l a s e x p e r i e n c ­
i n g a moru a i i d . c l iv^a tu a t p r c s s n t , most of t h e l a n d s c a p e v i d n o t 
ex^^cr ience t h e L a t e T c r t i . a r y pe r iod , of i n t e n s e w e a t l i o r i n g (bo 
V i i l i o r s ; ( 1 9 6 2 ) o (^nly t h e suimi i t r e - u a n a n t s of th^, o l d l . i d d l e v e l d 
s u r f a c e c a r r y v/eati.iered •an . ' t lus of d e p t h s c o m p a r a b l e v / i th t h o s e 
i n t h e w e s t e r n i cdddluve ldo The g r e a t e r d i s s e c t i o i j aa.d s teep- : . r 
s l o p e s mean t h a t chei ' .dc;al ly ' . /eathered. b u t p h y s i c a l l y dc ; tached 
m a t e r i a l i s i^.ore r<epid]y e r o d e d tha...'. ii'i ti:ie j-^or:: gei : t ] .y slo- '^ing 
. . e s t , a.:id d o e s n o t accumulat . : ; i n amy d e p t h e x c c a t ia. t i i e b o t t o m -
lai;.ds , 



"•l..;J~-

U s e t b a r e r o c k i s j^iucf coiaiiioncr tho.n i n t h o o s t e r n 
s e c t i o n o ï h e comiaonest .;oilG oii tb.c s t o o p •.:ic!.dlo and u p p e r 
s l o p - : s a r e t, and i s c t s ^ t s: ; t s o i l s c o i i s i s t of a s n a l l o v j 
c o a r s e sajidy s u r f a c e h o r i z o n over ly in f - ha3?d r o c k (/.'•tandv/oni 
s e r i e s ) o r i ve l l d r a i n e d s l i g h t J - y w e a t h e r e d r o e i : ( - . . r r in s e r i e s ) . 
Road c u t t i n p , s rev . . :a l bha t s o i l s mapped a t O t a n d u e n i a r e i n 
l a c t hiOie ne^ t h e r jd a t d e p t h , b u t t h e i n n e d i a t o s u b s u r f a c e 
ho.i . iaon i s a q u a n t a s t o n e l a y e r oi s u c h t}n.ekj.i.;S3 ( o f t e n n o r e 
thaj.j. 1 f o o t ) , i;;h...t i t i s ci c o m p l e t e l y ;^j:f>.ctive mecnaa , i c a l 
b a r r i e r t o . l a i i t r o o t s o r s u r v e y o r ' s a u g e r , ly\ P s e t t h o 
s u r f a c e horizo}?. i s a £,rcy Sĉ aid3^ loam^ '• h i c h o v ^ r l i u s noath . - , r in ; \ 
r o c k \ j . : ich h a s j n o t t l e d f:.rey--brov/n and r u s t c o l c n i r s and app-. 'ar3 
t o be i ; ü p . ; r l e c t ^ y dro.ii.:^d„ ïh- . u p p e r p . e r t s of t h e uCui t ' ie r i : .g 
2.0.j,e have a h i g i i e r clr-xy c o n t e n t t n a - the; ]iori:<ons Coovc o r 
b e l o \ / i t o f he p o j j o i s t e r c c of t n e 03:'ii;..inal r o c k s t r u e t u r . . , i n 
t h i s y.one s u g f . e s t s tj ' iat t h e e la j ' ' i s d e r i v e d i n s i t u by 
ViOathcrin^, r a i : h . . r u-\ii. I'rom i l D . u v i s t i o n . hher : . t h j sandy 
t o p s o i l i s d e e ;e r th .̂.,..: b f e e t (,'X'Ci:;s) ,, T s e t ;-,rades i ' ^ to -H 
s e t o 

The bas ic a îd u l t r a b a s i c i n t r u s i o n s and 3cenoliths of the 
ar0i.i [iivo r i s e to s o i l s n i t n hieje cla,y contents o frie ci.e;.per 
s o i l s grade fror,! C (Eighvcld) s^jt in the hirl^er a:.id laoistcr 
p a r t s of the sec t ion t c h se t in the Loî ^vold areas around 
• koryeni., Tĥ :. shallov/er (g./acicilly l e s s than 2 f ee t - see 
Chanter I I ) s o i l s are napped as o (üighveld) se t in the higbv^r 
-xe.ic, vjith o (iiowveld) se t becc^nijir more co;:iaon as a l t i t u d e 
and rai: . ifal l decrease o 

Parent mater ia l derived from ;'iixod acid and bas ic rocks 
or froni in termediate rocks gives the rod loauis of l\ and L setSo 
c. sot tands to be confined to the Late 'Tertiary summit rcnnants 
in the higher and v;estern par t of the section., L sot i s more 
s t rongly s t ruc tu red a;i!.a has a higher base s t a t u s and pH thaAj 
r- s o t , bu the c r i t e r i a for a i f f o r e n t i a t i o n arc. not i hg id ly 
dcfinedo .-ortmiately, in the zone ihiere the t r a n s i t i o n occurs , 
ioCo bet ,eon the uppei: fr i / iges of thv, Es.stern sec t ion and tho 
i n l i ;rs of the Loi/veld, such as kony.n'ii, th::.re arc fe';] 
occurronces of deep, red. loans . Thus the s e t s form t'/o 
d i s t i n c t n a t u r a l coEtfiunities and asi a r b i t r a r y d iv i s i on i s not 
necess .yyo 

The s o i l s on the indurated f e r r i c r e t e sheets are s imi la r 
to those in thcv .. tendozi area, and are di f f ercLjtiated in to G 
a.ud .s s e t s o h se t are d-cf in .•d as having at l e a s t 36 i.ichss of 
grey coarse sand or gravel above the i ron V>BJ.I horij-^on ./.nilst 
G sot s o i l s are shallov/er. fl.;e depth of coarse tex tured poorly 
drained n a t e r i a l i s thought to be the riost imporoaxit c h a r a c t e r i s t i c 
of th,: s o i l , and both clay pan .n.id iron. pax.', p r o f i l e s are napped 
as -; s e t ; hence tln^ gradat ion in to e i t h e r G or P setSo 

The strea-is in th.. hir,her par t ox tbe dastern sectio^i 
are gs-nerallj/ pe renn ia l ly s e t , i f not actus.Lly f loaing- In 
t - s s e , r e a s tb. und.ificrv .-t-lated .eyd.ronory^hic s o i l s of .:. se t 
are laapped., In the loner p a r t s of t]ie a rea , the duplex s o i l s 
of /• i,I(Ov/veld) and ..• s e t s ar..; found.<, These a3?e t y p i c a l of the 
Lov/vcld O'.'.d t h e i r occurrence ssows t h a t the clim.ate i s 
s u f f i c i e n t l y arid. J:or som.e of t.,-.c bas^^s to be m-^rely reciistri™ 
buted n i t h i n the landscape ratiiei ' than e n t i r e l y re^.ioved from 
i t in to tne r i vo r system.» 



Vorï,-jtation aac'. Laiid--U3 

Is i n th./ l.'GGtern s e c t i o n , a long Vic tory oi s c t t l c n c n t ^ 
f a i r l y a i r i i o rcso i ' t a o a u l n t i o n doa . s i t ioo l o c a l i s o d overstockin '^ , 
and ")urnijip, a t too s i ior t intCDrvala havo b l n r r o d tlio Gcolo;_'ical 
bounda r i e s i,I Hois. 196?, Jon^-S, 1 v-V ) - -̂j-iC) ' n a t u r a l ' 
vc f ' o t a t i on [;,radc:3 irOiii a f a i r l y opon c;rass land i n tlio hi;;;hor 

o 00'J. ^ay^ian. 'lirco vo;;:,otation typos a rc 
d a s t a n y a i s h o a rn tho acco."ipanyi.a;j; vc^.Gtation aaa.., fnc 
i r o i s t o s t t3''pc i s t]\3 •fal l ' r a s s v o l d , n h i c h i s an opoii. i '^rassland 
v/it]i o c c a s i o n a l natcl ios ol j.:iucloa c r i s p a and ï)ic.:n;ostachyG cin--
o rea sciaibo f bo corarionost [^;rassGS a rc aypar r 'nn i io spp=, 
;Jra;-,rostis r a c o n o s a , ''Iotcrono[f,on c o n t o r t u s ^ and Oyi.̂ bopo:3;oi'. 
oncavaaus„ 

t lOT^ , ' ' 

iao -L'ry j . 'a l l Grass l and i s a l s o fa i r i^ ' ' onon, ;)ut 
iJaosG arc vorv v a r i e d a/id cnoro ar.: s c a t t e r e d lajr'̂ ^o t r e e s . 

:i:iC?.udu i c a c i a n i l o t i c a ^ D i c n r o s t a c b y s e i n e r e a , ' / icus snpo 
i n e coi:inon;-st g r a s s e s a re :aoriijally -y;oarj:b.':,rias, bu t ovorG-raiii.i±f, 
causes tne^i t o be r e p l a c e d b;;' s - .o r te r [•ï;rasses sued as Aristici.a 
spp„ , betej:'ono,j,Oji c o n t o r t u s ^ Cyjiodon d a c t y l o n ./cCa '.-'bn t h i r d 
ana most a r i d v e : ; c t a t i o n type i s tbe Upmr ' . road- loaved f r e e 
uavaiUial'L and " i l l s i d e basJn, This v a r i e s frora ciii op :;n t r e e 
savan.''.ah t o dc.Ase b;ish on t h e s t e e p e r h i l l - - s i d e s . Oora'\Cx^ t r e e s 
, / r e sen t a re o c l e r o c a r y a b i r r e a ^ D i c h r o s t a c h y s c ine roa^ Co-ibretuv. 
spp , , P t j j rocarpus anfi,ole".:isis e t c . i*b.e e r a s s COVCJ? DS .:.imilar 
i n eonposi t i .oi : t o t h a t of tl:.. fr^r •!;'oll Gre.ssveldj bu t t n e 
Aj: i3t ida spp„ a^.d ot:.:ter sb.ort [;,ro,sscs i.ncjrease i.n ".'\iporta:.'ce 
a t th., cxpe:u.se ol t h e hyparrhe:;d.a3 i^after I 'C.ns, l^GV')-

f he Gv/azi a t i o n Laxid in th.: . ^as te re s e c t i o n i s h e a v i l y 
e u l t a v a t e d u ahe coeinonest c rops a r e naizcj , jrainphins, b e a n s , 
[;,round:'.uts a d̂. sorio co t tono On t h e I n d i v i d u a l 'ajiiuio land,^ 
smel l ar_,as of a a i a c aiid cotto:a ar^, th... only rai..\, ,roij.-'. crops„ 
In t h e O a l a i s v a l e b loch s lope i r r i [ , a t . ; d r i c e , c i t r u s , ,nid a 
smal l out f l o u r i s h i n g a r e a of y o u n y b e r r i e s a re yronn un^'er 
i r r i y a t i o n . , In t^ie P e e b l e s aroci, pur;ip i j r r i y a t i o n scb.ones a re 
groi/inQ, yood c rops of c o t t o n .nid p o t a t o e s . . hov/evoj/, n e i t h e r 
t'AO d ry land nor i r r i y a t e d CJ?ops account fo r le.rye a r e a s and. 
];iuch of th.,. I n d i v i d u a l ja;nure lan.d i s giv.n;! ov j r t o ox"i;ejeüi^c 
c a t t l c - r e a r i n y o 

Land Cej;)abi"'.i;iay". 

f he s h a l l o n , coa r se t e n t u r e d soj . ls avid t h e ye'-en:ally 
s t e e p s lop ' j s coiabine t o y ive nos t of th-.. a r e a a loir cax^abili t j ' ' 
c l a s s i f i c a t i o n f o r irriy: . . . ted far ' - iny„ Only tb.^ s n a l i a r e a s 
of deep red s o i l s , i. ^ eithoT' b , L or • s e t s , can bo recoiar'Onded 
for t h^ developraojeb oi i r r i y a t i o n i n vi .nj of t h ; J . i n i t ed n a t e r 
r e s o u r c e : oi thv; basin. . 

•i-

v.:vfcion in other yarts ov the J'.astern hiddleveld 
thouaht to be due te e'\>.:;nical deficieneiv;S in the 

ona2;i 1 ar-'iers no.v.; sno\ji! a preTcree.cc ear rex-/ ereas oi 
re:/ saiid'? so.'.Is of a and I sets for dryland naize cul'ti-

b'his is 
'-•'••• '''jn^; 

c u l t i v a t e d , jio'a.. l . a c e e d s o i l s of i-. s e t , and the advaeitaye of 
th... s'lalj.oi; s o i l s 'iay dis<-a)p.',,er as the;,^ b^.cooe i n e r ^asi: .yl^^ 
-jxhausted by C'n: t inual Cj?opeiny or as tb.r: use of a r t i i i c i a l 
i e r t i l i s , r s i i i e reaseso 'Ohe u a r o j - i a b i l i t y of t h e r a i n f a ] . ! 
( sec f a b l e C,„ • nrecJ.udos t h e deve opaoAet of irLtensive d r y ­
land iari.iiny ove:? no. t of tJie aree., b\;t sone ol th . . liy]it..;r 
e . i l e i:\ t̂ Ao h iyn . r , n o i s t ^ r . . rea could be inc'^uded i n aa.y 
l a r y e GKnansion of the n i n e a n n l e aer..af:eo 
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reaŝ  oL^ BOJJLS^ _apd. Laiid CaoabiAltj^ clas_£>e_s. 

In Tables 6X5 6»'̂:-, Go3 and Ge6 the subdivisj.oas 01 the 
survey?" area are iiot separated for nurposec of ar̂ ;al neasuremont, 
however, from the above description of the area and the acconi--
pc:.nyin;, naps it is clear that t'le distribution of th.j various 

is Liost uneven. 

fable 6=3 

i r e a s of s o i l i.:anDinr; u n i t s i n Cei i t raJ . L i d d l c v e l d a r e a 
ic.^x~rj"X^^j„i^*-nL' "*.r*. ,'z.. 

C in. liundred.^ s ox acre 
\ . . „ . - . . 

•'~~- ' - - ) 
o o r i e s ' ....et 

Am ' 
At 

:BO 

Bo 
Lu 

• — ^ — - — _ - „ 

Cm 
Go 

""'""Isir'"""' 
.::\t 

Em 

f r 
ï^u 

Gb 
Gc 
Gn 
Gs 

ha 

A 

- U 

C(Hv) 
— ,.. 
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'F 
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1.1 

J"b i 

Jn 1 
i jChv) 

J k 
J v 1 

j ( L v ) 

Kn ! 

1 
i I 

t 

j 

— . - ^ , . . 

Area 
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7 
7 

3 
t 

33 
36 

. ........ ^ . 

9 
/ ] . 

15 

• -1 

".'J 

17 
5C • 

1 
22 
22 

p 

i\3 
2 

36 

11 
1 1 

_ _^ , 

7 
'^•6 
FT ' . ' ' 

1 
1 
1 

t 
t 

o c r i e s I ö c t 

Ld 
Le 

ha 
hb 
.Md 

h t 
hv 
lis 

i ! d 

Or 
Cs 

Pb 
Po 
P t 

Ob 
Qo 

.oâ  

.So 

Area X e r i c s 

1 • i Vs 

1̂ 1-

Xhv) 

, 1 7 2 
! ( 

1̂-26 

2 

'n 

j i u 

r jCt 

VJ 

X ( f v ) 

h (Lv) 
" • - - -H 

U 

-- - • —-
31 

1 
155 
207 

— - -
.TOTAL 
. 

j ' " " 

; .• XiXlS. •• 

-'- ^\ 

' ' • * • * 

30 a c r e s 

A-rea 

1 
1 

1 
1 

10 
11 

1 

b 

1,327 

-Q 

43 'by addition of the 
9 'series areas before 
67 Ithey are rounded to 
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9 
10 

'cOi. '.̂' o I 

f(nv) 

IXxl 
u 

x; I 

I 

PC; i 

t 
29 
: [ 

1 i 

202 \ 



D , cobimonoat s o i l s e t s i n t l io s u r v e y 
1-. 

In T a b l 
-Stod an 

t l i a t i n t h e irliole i - i d d l o v o l d r o ^ ' i o n of t h e U s u t u b a s i n 
a r e l i s t e d and t h e i r x r c q u o n c y v-jitliin t h e ai"^ea i s compared V7ith 

Table 6o4 

Porc_or)_t_a;;£c_ Distribution o 1 

U 
0 
T 

P 
G 
J 

B 

.J-oil ,8ot 

C Hi [̂ h v o i d ) 

Ö (Hi [ i ,hvGld , 

( Hifchvcld) 
( H i g h v e l d ) 

__̂___ ^ coram o lie st_̂  soJ-l_ s e t s i n 
C e n t r a l I ' add ' l ove ld ax-ea 

Pei ' ccntc ; 
01 du: v e y 

A;rea 

32 
15i^ 
15 

7 

i 
2 

1 
1 
1 

Porcontan;-e of I - i idd leve ld 
l'.\ 'Usutu bei.sin 

( ' • f t o r I. 'Urdoch, 1 9 6 ' 0 

1 1 
35 
19 

4 
5 
2 i 
2 
o 
2 
3 
1 
2 
1 
1 

As intensive dx^yland faraine ie a distinct possibility 
for much of the area., the land capability maps wcr-c drav/n for 
the irrif^ated rotation of annual crops and for the dryland 
nai^so - beans rotation» The areas of the land capability 
classes for each ŝ /stera en'̂ c listed Tables 6»5 ard Go6, 

X able 6o5 p 

Ai''ea.ŝ  '^±^J:I^F\j^^ilFLjy-9Ml^^2zS^A.. liS-ê-l'̂ -...5;'?J?/'l\ili'?Z..-Slj'-;§,-
tlie C'.:ntral" idddleveid area 

xn 

Class 

Al 
A2 
Bl 
B2 
CI 

Dl 
D2 
X 

TotaT 

I i.r e a (in hundx'' e d s o f a e r e s) 

ini 
123 
69 
75 
82 
98 
104 
154 
440 

p 
of 

^.x'^centa^ 
LnixA/cy 

13 
Q 

5 
b 
6 
7 
8 

12 
33 

"" W" ~ 

-,c 
a 

"* "* 

re 

• " " • 

a 

! • • 
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G i o r c n c o 

A D d r i c s s o J'oP„ , 1 9 5 9 ; i3o i l and l a n d c l a s s i f i c a t i o n i n 
'.•S'Zul\n.ii± v a l l e y \j±th spv^c ia l r^ j f^roi .cc 
t o c i t r u s f_,ro'.;n undoj? i r r i , ' - ' : a t ion„ 
Sv/az i l . ind Dept o of Land U t i l i s a t i o n - , 
mimo o g r aphcd. „ 

fhü s o i l s of fuiK, t - i l s ^ i jx /az i l and Dupt, 
of Land U t i l i s a t i o n , i iiac0'̂ ,r.-V;5j'T-adc 

3 o i l t-urvo}^ of P o o o l o s ( J o u t j i ) , öijtiz^ 
Depte of Land U t i l i s a t i o n , l a a n u s c r i p t o 

indricssG J.Lo, l'''"3 f 

Andriussü J..r., 1959; 

Andji ' iossc J = Po , I 9 6 0 ; .f o p o r t on 
v a l l c j c 

3 o i l survoY of iialk._;rns 

j a i l l i ü l o C o ,, .1 ' '5 o ; S o i l surve;;'" of loart of l - b i z a , bv/aci i land 
JJOO'u oii A^_^riculour^., .Mii.K;or,rapJ 

Lc '.'.A±~^ Uo J - 5 195C 

'Do Villicrs Jo..c , 1962; 

T'lio r.GOi'iomnolorev of i'óll.raC. 

D 'no01 .L„ , 196^1-; 

Dodson P.G, 0 . , 1^;60; 

unpu'ol isl iüc! t h o s i s , :.!orth.vrest..r}i Univvj-r-
s i t y . , j j jvans ton , 111=, UoSoA, 

A st-lidj'^ of s o i l f o r ' : i a t i o n i n l a t a l . , 
u n p u b l i s h e d t h e s i s , U n i v e r s i t y of ^ ' a t a l , 

f .'..jTrica, Lxplanator^ '" Liono-o o i l map o 
g r a p h , CP.C T.,Ao, La^sos. 
.uonor t on t h e p o s s i b i l i t i 01 avocacio 
p r o ö a c t i o n i n t h e L z u l n i v i v a l l e y , Tech . 

y \7aa i l a : id ÏJer^'to of Land 
ini 

Uomiiio .Oo ' , 
Ut j . l i s e t i o n . 

ï a l l s x / o r t h ,.: G.,, anö. 

. u n t o r ]j 'R , 1 9 5 7 , 

i i u n t e r iJol l . , 1 9 6 1 , 

hunter L • !(„ , 

otudi^.s in pedogenesis in Uov̂  South Voiles 
Vlo, The ironstone soils, Jnl» Soil 
.OC1..J.1C yj ., ' T ,, :'4^-^i-5. 
( ' eo loGy, p e t r o l o g y and c l a s s j . f i c a t i o n of 
S w a z i l a n d g rea . - i t e s and g n e i s s e s , T r a n s . 
Gcolc S o c Oc Afr» 5C', 8 5 " 1 2 5 -

The ; , . -ology of S w a z i l a n d , o v ; a z i l a n d 
GoolOjj , ical S u r v e y and. :'-S.ncs D e a t . 

The e,ra3 ' i i t ic r o c k s of t l io Sxif.izileuid 
ï ' r eca j ' - b r i an , i n 'Dre" :a \ ra t ion, 

I ' C n s J.,.i:„, l . :G7; V.^ld typere of , . jna2. i land, . . .uil, , Go. 
Sv/azi].and . . i n i a t r : v of A-'ricultu3:=;n 

T O 

Jac^^'son ie, , Venn n.,G.-, , 
and 1 ' e n s J„G •, , 1 9 6 5 ; 

Jon. ;s .v„i-..„ , 196 •; 

J o n e s P„;•;.o -^ and 
Gurdoch Go , i ' . ,65 , 

• . m r 

L)0::"i,";on 

,'--' o , 1 -, / p . 

a s s o c i a t e s , 1 9 6 7 ; 

• •lurc-oca a 1956: 

iLCsponses OJI b u a a i l a n d s o i l s t o l i n e 
and t r a c e cle::ont?^-, ProCo v.oA,.Oo Syrrpo 
on S o i l ' k ^ r t i l i t y , GGG'-JOG, h h a r t o u n i , 
Suceauo 

.L^eport on t h e 1966 P o p u l a t i o n C e n s u s , 
Sx\ra2il,"i.e.d G o v e r n a e n t , ..bc'banOo 

.-•:viov7 of s o i l f e r t i ; i t y r e s e a r c h i n 
S ' - fas i l and , .t'rOo u,AoU„ Syripo oii d o i l 
P e r t i l i t y , 363"5G4-, Kh-j j toum, uuda..i. 

S o u t h .i-ifrican sccnc3:'y5 3^d v j d i t i o n , 
O l i v e r and Poyd ^ adinburfi .h. 

a o i l s c l a s s i f j . c a t i o n p r o j e c t ' J a s t e r n 
T r a n s v a a l Giahve- ld , .^„GoiJ. Tech.. s e r v i c e s 
JohaniL-jsbuirQ,,, 

üoils of the hdutshane • 
Suazilaixd Lept o of Land Utilisation, 
mi;aeoRraphed„ 

;earch Station 



f^ 
-^ 

f o r o n c o s ( C o a t ' d ) 

Murdoch G. , 195^' ; 

nu rdoc i i G„ , 1 9 6 0 ; 

[•.urdocïj Go , I 9 6 0 , 

r.ur-docl'i Go , i 9 6 0 

r iurdocli G „ , 1962; 

hu rdoc l i Go 5 1 9 6 2 ; 

i iurdocl i Go , 1 9 6 2 ; 

ï iurdoc• • G o , l'-'X: er-; A o 
V -J- . ' - - ' . ^ 1 

imrdocl i Go ,̂  196:J', 

liujrdoch Go , 1965 

Murdoch Go, 1963 

iu rdoch Go , 196-^-; 

i . u rdoch G-., , I96''i; 

i i u rdoch Go , 1 9 6 4 ; 

h u r d o c h Go, 1 9 6 5 ( a ) 

HurdocJj. Go ,̂  1 9 6 5 ; 

l i u rdoch Go , 1965 

u u r d o c h G-o , 1 9 6 7 ( a ) ; 

h u r d o c h Go, 1 9 6 7 ; 

ii.urdoch G „ , lv6c 

196' 

i-iurdoch G„ , o.nd 
AndrioGoG J . ± . , 196-1-

R e p o r t on t h e s o i l G of L i d o l c d i .and D a k e n i 
l a j i d s , Tung O i l s , , h a l l x r n s ^ oi-zazi land Dopt o 
01 Land U t i l i s a t i o n , a iaGoc;raphedo 

o o i l s u r v G j of S i t s h o n i , o\>faziland JDopto 
of Land U t i l i s a t i o i j . , , i nanusc r i i ) t o 

)Soil Gurvoy of a ^ r o t i o n ox i ' . . id lands , Sv/az, 
Depte of -Laiid U t i l i s a t i o n 5 raaviuGC5?iptc 

ü o i l s of t h i . Oa l a i sA /a l c o l c c h , b v / a z i l a n d 
Dopt of Land u t i l i s a t i o n , };iiriico2,raphodo 

o o i l Gurvoy of i- 'ortioD G, p G o b l c s ^ o u a z i l a n d 
Dopt o of .a : j , rxculturG ., riiï.iGO£,raphL.do 

S o i l 3UTVCJ of L a t s a p a , S w a z i l a n d Dopt o of 
A;;_,riculturo , ' i i a / i u sc r ip t o 

S u b d i v i s i o n of i loss C i t r u s .^-s ta to , c^oils 
r e p o r t , o \ / a z i l a n d Dopt o of . : ; . p r i cu l tu rG , 
miiiioonraphodo 

I ' ikv/e l in taba S o i l s iLCConna i ssancc , S v / a z i l a n d 
•n.-^-i-.-i-G U U o of A c x i c u l t u r c ,, miniooaraph^d„ 
Usu tu ü r c h a r - d . S o i l map, ,ov/a.ziland .'.-opto 
01 A f i r i c u l t u r c 5 miinGOgraphcdo 

Lugoba " S o i l G o r i e s , ü v / a z i l a n d J<Gpto of 
A g r i c u l b u r ^ . , ivii/aoocraphodo 

S o i l s u r v e y of p<art of iikon^/Gni, Sv;aZo 
Dept o of A n . r i c u l t u r c , miiiiGographccj o 

lüconycni i r r i p a b i l i t y s u r v e y , SwakjilaiJ.d 
Dopto of ^.j~3?iculijuj?v,. 3 ï'iiLiGOfjraphcdo 

S o i l s of Uin.banüz:,.ni's P r i d c , . . .n/azilmid 
Depto of A g r i c u l t u r e ; iniiiGopraphedo 

Tune; O i l s . : s t a . t c - s u i t a b i l i t y of s o i l s 
and s l o p e s f o r p ine .appl .^s , Swo.zi land Depto 
of A[fp?iculturev^ riiiiiieop:,raphedo 

P r a c t i c a l v a l u e of a G O Ü G s c r i o s c l a s s i ' -
f i c a t i o n t o ac , r icu l ' i ;u r , .1 r e s e a r c n , i r o c o 
S., Afro S u g a r fecJn. A s s o c i a t i o n , 

Lomahul.:i S o i l s u r v e y , ov-/aziland Depto of 
A g r i c u l t u r e , m a n u G c r i p t „ 

S o i l GUX'vcy of , a r u l a r i d g e , S w a z i l a n d Depto 
of n p r i c u l t u r e , miiiieographedo 

i^ihionded lon^j t e r r a i iean anviual t en ip^^ra tu res 
f o r S w a z i l a n d , Dept» of . a g r i c u l t u r e , 
mimeographedo 

P i n e a p p l e s o i l s of l a l k c r n s and e j . i v i rons , 
C e n t r a l b w a z i l a n d , Dopto of j . g r i c u l t u r o , 
Liii:;.jographed r e p o r t o 

Youngberrj ' - c o i l s of T i h l a . l i l a , I . i n i s t . r y of 
A g r i c u l t u r e , mihieographedo 

D o i l s and Land C a p a b i l i t y i n ,.jv;azilo.iid, 
i n p r e p a r a t i . o n o 

A G o i l and i r r i g a b i l i t j ' s u r v e y of t h e 
Lower U s u t u b a s i n ( o o u t h ) , i n t h e 
y \ / a z i l a n d Lov/vold^ O v u r s o a s A e s e a r c h 
P u b l i c a t i o n . Oo 3; Depto of Tech., . i ical 
C o o p e r a t i o n , LoLidono 



t.;^jij:;r\.^icos ( C o n t ' d ) 

liurdocli Go , ^il!^. r jalkorns I r r i g a t i o n .ochcrio .'.Lixtonsion t o 
Diamini ic. , 1962; jjotliany., Goil su rvey , Dopt» oi . . ig r icu l turG, 

mimcograpliGd., 

i^urdoch >;. , and bi^asi land m e t e o r o l o g i c a l da ta^ ;-.waziland 
hurdoch Go 5 I95B; i/Gpt„ of Land UtiD.iGation, mimeograpi:i.od„ 
nyo 'j/nïj- ., 1955, oome s o i l for i i ing procossoG i n tla^ JAUi'iid 

tropics) IVo ïhc action 01 soil fauna, 
Jnlc öoil Jcionco.j 6, 63 ot soq„ 

üi/aziland Geological Geological üurvey of bi/aziland at 
burvey, 1957; ' 1;50/;'GU., 

öhoot 2651 AG 
2651 AD 

" 2651 CA 
2631 Cn 

owazi land Geo log ica l Geolo^^ical mavj of )ov/a:/;iland a t 
.ourvey, 1959, " 1:125,000.. 
ov/aziland Ceolo[;,ical Geo log ica l lïiap of ..jvjasiland a t 
Survey , 1966, l ;250,0ü(j„ 

üvjaziland M i ü i s t r y of Annual .Gcport of i;he J-Lesearch. d i v i s i o n 
,A:- r icul turo , 1967; fo r t h e season 1965 /6 . 

Turner JGë. , 1967; ï ^ c mapping and stud^/" -of ,_ce3:tain 
gcomorphologica l f e a t u r e s ' of , a t a l and 
i t s adgacent x-^i^^ions, unpue l i s l i ed t n e s i s . 
U n i v e r s i t y of : . 'atal„ 

e e b s t c r 11.., ï-iurdoch Go A t l a s of Land uyst'-.-i'is i n ;iwa2;iland, i n 
and Lav/rence G„: •Drcuarationc 
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UjGp̂ or̂  LjpjCjiip^^.?urvGx iölüa< 

t h a t t j iGr . . 1 
i n t l 

GJlic 1 ; ;^"::50^000 s l o p o laap o f t l i o v/ l iolc U s u t u b a s i n oliov/s 
l ^nv ^ a r e a oi ' f a i r l y P,orrclj s l o p i n a l a n d s e t 

• i d a t o f tLv i i o r c rugf:,Gd iLig , l iveld a lon; ; ; t i i o u p p . ; 
J w a s i l a n d r o a c h e s o f th... i £ , w c ï ï i p i s i , \ ' h i c h i a ono of t h u 
o o x i t h b...nh t r i b u t a r i v j ? ; ; o f t];io G r e a t ü s u t U o 

. - lUj O ] 

ï h ; boundaries oi tĥ ^ soil curve;; 

o. •̂ •p ei" Lil 
r e a ^ire l a r ^ ^ e x y 

t o p o c > r a p h y „ f h c b a s e s oi t h e ' ' ' i i ^ h v e l d h i l l ^ 
i i s t i n c t b r e a h s of s l o p e , althouQ.jT 

a s i n P u c h o f t h e J e n t r a l 

a n 1 UJG- :JY OPL 
t o t h e . e r t h a n d p o u t h fo r i , 
t h e r e i s n o a e c u a l s c a r p i ^ a t u r o , 
j j i d d ] . e v e l d o I i i t h e a i a s t , th.. . v u r y r u g g e d c o u n t r y o f tJj.e 
i -gv /e iup i s i :>,oi[ie . ^ a r h s a n o b v i o u s b o u n d a r y „ Tho ' . w e s t e r n l i n i 
of t h e a r e a i s r . e t h e r more a r b i t i ' p r j / P On t h e i ' o r t h bc in] ; , 
l o \ " e r s t r e t c h o f t j i e p p o i i o n o r i v ^ r s e r v e r - a s t h e b o u i h i . a r y , 
u b - i l s t tm t / i - ; J o u t h bani-:;, t h e b r o k e n c o u n t r y t o t h e b e s t o f 
i j i d a k e n i i s t a i xen^ 

10 

f 'he a r e a e n c l o G c d v j i t h i n t l i o s e b o u n d a r i e s i s a b o u t 
575 'OC a c r - . s i n u x t e n t „ b a . l i k e t h e l o v / e r U s u t u a n d t h e C e n t r a l 
i-. . iddlv.:veld SLLrvey a r e a s ^ n o n e o f i t h a d b e e n s u r v e y e d p r i o r t o 
l''j6^,, a n d i t was d o n e a s o n e p i ^ c e o f f i e l d w o r h b y t h e n r i t e r c , 
m o s t l y i n e a r l y 1 9 6 5 „ 

D( ^ c r i P b i c 'U o i 

e o l o p y . 

r y o l d r o c k s o: fh . ; a r e a i s m o s t l y u n d e r l a i n b y t h e v^ 
t h e A n c i e n t G j i e i s s OOi.iylex» i n t h e r . - , s t o f o\va^: i i land t h i s 
c o n s i s t s o f ai l i r i t i m a t e i n t e r : d i x t u r v , o f t h e b i o t i t e aij.d b i o t i t e -
h o r n b l e n d e ; j , n e i s s e s , , l i g l i t a n d d a r k y r a i i x i l i t e s ^ m o t a - s e d i m e n t s ^ 
a m p h i b o l i t e s a n d s e r p e n t i ü i t e s o f t h e C o m p l e x i t s e l f a n d t h e 

p , r a n o o . i o r i t i c 
p r a n i t i s a t i o n . 

n e i s s e s t h o . t r e s u ! f r o m i t s y n o r o r 
I n a d d i t i o n t o t n i s j a i : : t u r o „ t h e r ; . 

;nio 
?̂  tno 

distinct mapped variant; 
both outeroo in the bra'( 

of tho Ancient Gn 
X J. L ^^ 

;omi')lox a n d 

p r a n o o . i o x n L x i c :x: 
ppisi area 
n(] the A G 

a r e t ie . ' h o r i j b l e n d o 
g p o i s s e s v / i t h a ] : )undan t 

Gy 
J 

i n g o c t i o n s of t h e 4gp l a t c - o r o f . ^ e n i c g r a n i t e v ü i / a a i l a n d 
G e o l o g i c a l S u r v e y . 1 9 C 6 ) . 

The normal A.G mixture of gneis 

uho easrern pare ox 
group are the grey, 

xn.; ar. 'ao common 
s J) \ o r o g e n i. c g j? eui o a i o i"" i 

"une survey area xhesc i i l G l S x&na x o be 
\.,'X l o r e . r a n i t i c a p p e a r a n c e tb.a:i'. t h o s . . 
pomjjoi 
i a i n e r c 

i i ne j^ . a l s qu; I T ' UZ/ o l i f o c l a s c mi 
:. 1 

f t h e l e 
o u r x.'.io r e l a x i v e p r o ; i o r x i o n s ox 

Gs g r a n i t i s e d r o c k s t h a t c o . : i p r i s i ; 
p r o p e r , t h e m o s t n i d c s p r e a d a r e t h e b i o t i t 
[ y i e i s s e s ( D R o . l un t e r - j p r i v a t e c o m n m i i c a t i 
t h e m o s t c o n s p i e u o u G a r e t h e s e r p e n t i n i t e f -
l a r g e r b o d i v , s t l i a i ' i s com:.'on c l s G w h e r o i n 
i s a p a r t i c u l a r c O i ^ ' C e v i t r a t i o n o f t h e s e l a i 
of t h e l o \ / e r • . • tungu lx ib i a r d i n th..^ h i l l s t 
l o \ / e r f a v j o l a ( o u a z i l a n d G e o l o g i c a l P u r v e y - , 1 9 9 7 a n d 1 9 5 9 ) 

îc rockj 
est rocks in this 
tic gneisfiGSo ithin 
coarse--grained and 
evjĥ .re in .waziland. 
croclino ai-ö. mafic 
these vary widely» 

t h e C o j i p l e x 
a n d b i o t i t e - L i o r n b l e n d c 

o n , 1 9 5 ' ' 0 - h o v / e v e r , 
^eb.icp. o c c u r a s ïaucJi 

t h e c o u n t r y c . T h e r e 
.- tho valley ?ge Doaies 

o the üouthoast oJ t L 

The hornbl._.nd< ' a r i o o - i o r i t i c l O i G s e c wci 
i-iapped a; 
p o s t - d a t ; 
1 9 6 1 ) „ 

th( une Gp porphyiqoblastic g:-i.eisses 
the i..-frastxuctura]. gneisses e...d. 
?he inirastructural gneisses have 

originall3^ 
ad were thourjif to 
grav'ites (huntar, 
since been 

1 



..iGivja.t G-iiwiaa Cojaolaa; 
X'icl;. a3:a; lii'a/ tj"a)a,_lit t o 
^ . to oJïCi. J . a t a r o r o ^ a . x i i c 

' i : 

. ..._,")X.i'a'r;'jCi xx"o;a r JC .x̂ a xxoa j.xaa; x-io 
^a.id t h o l o s s - x o l i a t o d : ; : ro . aod io r i toa ^ 
havo Ijcon xox'j.iod i n a coia .lx:tol;; ' sojj. 
c;7Gla., Thü h o r n b l e n d e : ^ r a i i o d i o r i t i c g n e i s s e s a r e 
t o t h e c ; a r l xo r cj''cl;_; .Xj.id t h e 
^ j r a n o d i o r i t j s „ 'rhoy ixay ov 
i s a t i o n p h a s e o i t j ic car] . i , : ; r r^,j-.^.'.o, 
"i:l:iey a r o s . j a s a b a s i c p l u t o n , w h i c h , 
aiid s t r u c t u x e ^ vxu:; XiOre r e s i s t a n t t o r r a . ^ - x t i x a t i o 

2 r a l s i n t h e h o r n b l e n d 

t t r x u u t c d 
; i x i f r a s t r u c t u r a l 
l o r o p e n i 

J- V 

s u r r o u n d i n g r o c k s . Coiuixcn n i n o r 
: r a j x o d i o r i t i c f a i e i s s e s ari.. q u a r t s : , 
and b i o t i t e v / i th sqhcne and a p a t i t 
They a r o r e l a t i v e l y , .ard x o c k s anc'. o u t c r o p i n 
b r o k e n coujx.tr3' ran- i inc , ^ . o r t h - e a s t u a r d s a c r o s s 
(n„h,. .'lUMter^ ly^^l cXiid p r i v a t e co;x: • u n i c a t i o x i , 

jbius a r e a a r k 
prod^^tc t h e s;nioroij;enic preLX^it-

' 'C le , J.3 i t i s s u p e s t ed . t h a t 
b e c a u s e ox i t s n i n e r a l o g y 

-' - T - - . 
U.LJ.J 

p l a r ' , i o c l a s G , h o r n b l e n d e 
CB '01 :.ü-L, a c c e s s o r a . e s „ 

a wide b e l t of 
tlxe s u r v e y a r e a 
1968)„ 

The x/estexxi s e c t i o n o 
i i : r t u r e ox p n e i s s e s a'.,ë ; r a 
cao [^Gj 
o r :)[p3ny 

- 1 -
,1 

t h e cc 
t h e 

jyn.orOipenic 
The [̂ r 

£irea i s u n d e r l a i n Dy a complex 
The [ / ,ae isses a r e u io s t l y 

a , : , r a n o d i o r i t i c p n e i s s e s i r o r : t h e e a r a i e r 
:i d a t e Trom t h e l a t e - - o r o a p n i c ;_;hase of 

Those i n j e c t e d i t h e Goconó. c y c l e and a r e raap;;)ed a;-5 Spa 
"•" e a r l y s t a g e s shovi s t r o n r f o l i a t i o n , p a r a l l e l t o t h a t o:. 

•jux'rauiidinp gAuis seSc Tiie l a t e r i : • p a c t i o n s a r e : na i i i xe s t ed 
a s dya:es of c o a r s e praiii/Od gra- i t e c u t t i n p a c r o s s th^; xol;i a t i o n 
ox t h e gneis; . -os and c;ar1.ier grai-dtvJo Tho cor ;n] . . jx i ty of t h e 
g e o l o g y i s due t o t h e o.l"iost p a r a l l e l alig:'..P.ej t of t h e g a - . i s s -

c o n t a c t a.'Xd th.'., p r :S'Xat ltx:xd s u r f a c e ; , Thvj a r e a was 
o r i g x n a " ' l y mapned a s G-l- g r a n i t e (i-ox' liaixed Aga) v i i th a b m i d a n t 

pc;C) 

an 3. t o 
i g x n a 
exssiLc aug 

t o r 1961" 
i t 

o 

hun 

g r a n i t e (^TO.. ^,_. 
(I'hv/aziland G-eolo[.,ical oux'^vej', 195 

a o d i o r i t i c g n e i s s e s 
a z i l a n d G e o l o p , i c a l 

s c h x i e r e 
1961) ^ I t i s nov7 laappud a s g r e y g r 
XiCl.ant Agp g r a n i t i c i n j e c t i o n s . C.j 

,-^urvcy, 1966) o h i t h i n t h i s g a . o i s s - - g r a n i t e x i i x t u r o t h e r e a r e 
bodJ.'..s Ox a r i i p h i b o l i t c e s p e c i a l l y i n t h e a r e a ;eouth c f t h • r i v e r 
(D- ip H u n t e r , 1961) and t h e s e a r e of l o c a l i r i p o r t a n c e i n s o i l 
f o r m a t i o n o 

All eissic roc]rs underlyi' the area contaiix 
of no kiiOwn econonic importaxice o There 

are also striijgcrs a.jd veins ol quartz so that v/cat'. exing 
releases large quantitios of coerso quartz crystals. The 
hornblende g3?anodi.orito gneisses are especially heavî .y peg •• 
V'larisea, ana thi 
comnared with 

r.:ir,. '.or JACP 
a e oxnc ' \ -] o r : 

^-i J— o K_ 
KJ U rj 

..r rnox" ixasic ^orraosxxaxon 
The a.ixecl granite- ' : ;_,n.eiss i n 

- a n g c n i aix. a and "lio g r e y g r a a o d i o x d t i c g i ' . e i ss i n t h e 
Volizczv/exLi a r e a a r o i n t r u d e d by d i a b a s e of pj re-x-arroo age „ 
r n e r e a r e 
ti\fO arex:S 

O'Gi 

do 
j c a x u e r e a C'.xaoase XXVGXM 
•' s i g - . i i x i c a j i t l y a^k.act 

; i o n s our n. 
JOJ.l f o r m a t i o n » 

i:..i "cnose 

Tha c h e m i c a l c o u p o s i t i o n s axid min .e ra l nora:s of t h e 
eon; ' .oner r o c k s ox t h e arex; ^.re l i s t e d i n a a b l e s ']^1 and 7 = 2.. 

â al-kl̂ e 7 . 1 

Chxanical __ĉ üjĵ )0sixl̂ _iA5n .i)i^.jp-!p;,2^oai.a3_ a 
" "' ' ' ' A r e a 

L„yi'l 9?.R9^ X .5''̂ QÂ lilk̂  

,-,̂_ -.-!,; Gj-'̂ y granadiortic 1 Hornblende grano- , 
.-̂c-iuip. 0 gj;!eiGses__ \ di_oi''itic gneisses 

1 p . PL. ._.J. '-?... 
I i:0„ 

i biO, 

Al^O-, 
1 O 
25 

I 

:''eO 

71.0 , 

150 i 

a„7 
1 o 0 

71=9 i 62„5 
13o7 
loO 

1„6 

lo2 

XL 

60 „4 

15o9 
0 o r, 

2„3 

•Ag3" 
',ran:ixte 

".[.'5J,11 
73o8 
14.9 
óo9 

l o l 



T a o l o 7 . 1 ( J o n t ' d ) 

'] 

i 

J a i . j p l o 
'..'Oo 

^ . -^ . . . .^— . . . 

ngO 

CaC 

i i a o O 

xi^O-i-

Jï^O--

Ï i 0 , > 

-"2 '5 
r..:.v; 

-L 

r\3 
-7 r~ 

^'!-c6 

l o 2 

0 , 6 

oa 
0 . 5 

0 . 1 

t 

.1 l.UJ- J . 0 

"i_;_M3 0 S 

.. , . .'-. . 

1 » 2 

^l-o2 

''r.7 

0 9 
0 /], 

0 „ 1 

0 o 7 

0 

t 

h o r n b l e n d e [;,rano--
•iioi:i-ti_G_^ ^;v_eisGc;s 

l\. 

KJ 

4 

1 

1 

0 
''\ 

^Al 

p 

,0 

• 9 
, 1 

. 1 

.5 

b. 

Vol 

ÖoO 

4 = 9 
"1 (^ 

ü o '3 

0 . 1 

0 . 9 

O o i 

Ag:) j 

-5 
^[gmrótO ^1 

n Al. 

1 „ 0 

4 „ 0 

-'!•. 6 

0 . 6 

O., :L 

O o l 

--t 

T a b l e 7o2 

niaKJj?aJ^ ÏToj7DiS_ joj^ rocks^ i n t h o Upjjor 

5 

5 
•i 
'i 

i 

i 1 1 
j 

1 

j 

.6 amp Ie 
i; 0 0 

Quart .̂  

Or t l ioc lasc 

./ ' inorthito 

Oorandura 

U i p , 3 i d e 

'. . y p u r a t h o n e 

I - iOiaet i to 
l l r a o n t i t o 
A p a t i t o 

- — — - — - - -

1 

27 = 6 

7o3 
^71 o V, 

17 - 7 

• .• ... V 

„ 

'J - f 

t 

o„5 
— • " - - - • - -

27 0 9 

5.6 

-̂!-2 „ 9 

19 .7 
„ 

9.6 

1.9 
l o O 

0.7 
O o i 

-7 

Vj.-

99^7 
. 1 . „ :i. 

-

• <,6 

'-;. 0 

1.5 
0 „ a 

C„9 

4 

2 0 0^1-

1 1 „0 

^1-9 0 9 

19» 7 

0 .6 
t:, 

0 = 1 
0„.̂ !-

0 o": 

.'_• J o J -

2 o l 

0 „ 9 
Oc2 

Or if 9-11 ox sorïfoli 

1. 

9° 
4 o 

5 = 

l a^ fo l a r i v o r ( . l u n t c r , 1957) o 
Oiboluanc a r e a ( l ïun tor . , 1951) „ 
S o u t h of LJida'coni a r o a (.j'^Uiitoj? 
Oigasi.ui a r o a (iluji/bor, 1 9 5 7 ) " 
Viest of H a n k a i a n a toun. i n u n t o r 

1961) 

l'^57) 

Al t i i ougn t h e : vre a c t u a l ] . ; / o u t o i d o t b c s u r v e y a r e a , 
'cae b e l t of h a r d r o c k s , t h r o u g h \ jh ich t ï i c i . g u o n p i s i h a s o u t 
i t s g o r g e , a r o t h o u g h t t o havo i n d i r e c t o f f o c t ï on soil 
lormation v/i thin t 
out into tho 

area. Iho lov/or area of tho gorge is 
post-orogenrc Ag5 )or-ph3rci t ic g r a n i t e . rn-] 

1 J 1( 

file:///jhich


md p y r o x o n i t i o r j o t t h o u p p e r x o a c h o ^ r u n t n r o u g j i t]'-0 g a b b r o s 
üsusln/anG Complex ( .Swazi land CTGoloc;,ic.il 3UTYOJ., 1 9 6 6 ; 
1. c la a'dwards p r i v a t e comriunicrj . t ion) .. I3otli t l i o so v / ido ly 
d i rf crinc'; r o c k t^npcs a r o b i ^ h l y conpctoyj.t anu, t" 
t o i n d i i ' c c t l y af f o o t t b c s u r v e y ^iroa i n two v/ay,.)» AJ.^. OU.J.J, 
t h e b i l l s o t t h o l'iadaGbano 
ovv.r t h o e a s t e r n s e c t i o n ot- t h e ar^^a 

o e t u l ' \ t c d s t a n d s t i l l i n i- iv 

y a r e thoufsiit 
,̂ _... ..._ .....^... / V i r s t l y , 

t u n g u l u b l o c k xojaa a r a i n s h a d o v : 
'"• ~ i h e eecoiid. e i f o c t i s a 

l o V o l i n t h e 'Car lv o r i ' i d d l c 
' ; u a t c r n . . r y duo t o a r o c a b a r i n t h e ^s)r[i,3 s e c t i o n o i 

Landf oriUo 

r i v o r 

a r e a c o n s j . s t s o t a b a s i n i./hich ranches i n a l t i t u d e 
f^nr, t-^ a ''nn t-.̂ -̂i- T-;- -i - - r . t i-n ti-, p i d s t o l l u c R o d 

-i.ron -̂ v-p''. Ü t o 
I r o n p,büib t o 9 , 7 0 0 l e e t o I t j . s s o t 

i g h v e l d h i l l s , th^^: s u n n i t : . of v f ' i ch r ,, __ _ _ , 
u r f a c e c a p p i n g t h o concoji 'dant b iphvolc l l i i l l • K^ /J. S 'P 

i s of 
: e e t 
a t ' ; f e r t i a r y age (Do m±^\ 1 9 5 9 ; T u r n e r , 1 - 6 7 ) , 

a l t h o u g h some of t h e ver3^ hig^-oot h i ] . I s , s u c h a s av /a r tkop t o 
hv. O o u t h e a s t , may c a r r y r.-ivinants of 

s u r f a c e (Do B l i g , 1 9 5 , ' ) . 'ii^c 
the forth and htungulu 

y f e r t r a r y i^ i i r rcan ' t h e 
r x t h e x b r o k e n i L o o r of t h e b. ' is in 3 
jpasjiDPai 
e r o s i o n 

ed b-7 
s t h o u g a r 

a r a i a r y o r j '^arlc 
'XOJJ '•: )oen. 

• ; i t h t j ioso- f o r 
i . . i dd l eve ldc 

i t h e r v e r y L a t e 
f h c s e t e n t a t j . v o d a t i i i g s f e r t ï 0 b a s i n corr>;SPond 

. u a t e r n a r y 

i p j s t e r n acd iLiastern s e c t i o n s of t h e ; r a l 

A l thcmgh l e v e r t h a n t h ( 
n o t ' ^ J a r t i c u l a r l y f l a t and 

x'o 
d o o u n a r y , 

>OLie e x t e n t t 
t aoupb . 

J s u r r n u n c i n g ; . i i ] . l3 , t h e b a s i n 
i t v a r i e s from r o l l i n g t o e x i t ' 
r e l i e f i s g e n o r a l l . y r 'OdcratOo 

terr•:-a.n varxes :\^.j- underlyinp roc] 

slightly convex 
t y p e o f he ' n o r n i a l ' n o n - g r a n i t e i n t r u d e d [ p i c i s s e s i n Lb 
g i v e f s i r l y r i s s e c t e d c ^unfcry i t h o"l;raight 
s l o p e s o f h i s t e r r ^ : i n i . : s i i a i l a r to t h a t found i n p a r t s of 
-.:;a3ter-. s e c t i o n of t ' -a G e a . t r a l l i i d d l o v e l d o Ob 
e x t e / i s i v e f l a t t e i i i n g of t i i ^ i n t o r f l u v e o r 
e x h i b i t c o n c o r d a n c e o The l a r g e a m p h i b o l i t c b o d i e s i n t h i i 
b l o e k oL ^.noJaises g e n e r a l l y o u t c r o p i n areo-S of upstay: 'd ing 
r e l i e f , bui: t b . i s i s v a r i a b l o aad t h e l ano . fp rn of t h e lo\yer 
1 t u n g u l u v a j . l e y i s n o t t ;ou[.ht t o o x h i b i t s t r o n g l i t b o l o - i c a l 
c o n t r o l o 

jXG xs no 
S'cs p i . t hough t h e y 

. i; 

The ho rnb los idc g r a n o d i o r i t i c gny ; i3ses soeie ratho3? 
h a r d e r t h a n t h e su3?round^.ng r o c k s raid p i v o a b e l t of h . i gho r , 
nioro ru:-,ged c o u n t r y o Koek o u t c r o p s a r e co--)aon,, o f t e n i n the. 
j . o r a Oj s n a l Luna ,jr I'ei) 

The o n l y e x t e n s i v e f l e t t i s h 
a t 

^y 
^ u s i - S i d a k e n i 
• g ra . aod i c r i t i c tie 

1-, .-.-

a in tb... basin occurs 
'idle .hgp granite intruded nd is under]-ain by 

nuisses (ouaziland Geological 3urvc, 
ft is thought that tho granitic component is doiainant iii th 
Ï usi scction„ Tho landforn of the kusi sectio]! is siip, 
that of th.o '. 0stern section of th. Central 1: id'̂ l̂cvcld; vjith 
relatively flat inte]:fluives axid convex slop"" 

rock in the ex'oa appears to be 

'\^rcrr-T SOC'C 
nd convex s l o p e s 

donn t o t h e stjrcamSo 'Oho r o c k i n t h e ex'oa a p p e a r s 
d c e o l y vJCO.th-.)red, a l tb .ough t h e r e a r e JSO öo..,e b o r ' : h o l 
c o n f i r y , t h i s » 

l':'-6&) = 
he 

i l a x ' t o 
v-ido 

t o 

nc 
1 A -^ , 

vex^y y"idosprec\d. occurren.cG -'pF t b i c i : qxicartz s t o n e 
OS over ly iyyg p e a t h o r e d , b u t s t i l l , j t r u c t u r e d . U..1.1'. t f ' e r e f o r e 

, 1 , an s x t u , r o c k x n a x c a r e s uep-t wo-r.X s e a l m a t c r : s a l i s t r a n s p o r t e d , 
-he g r o a t d e y i s i t y of o l d an . tb . i l lG , r evoa ]p :d by t h e V ' . . r t i c a l 

l i a l l o u . a i r p h o t o g r a p h s i n a r e a s v b p r e s t o n e - l i n o s a r e 
s u g : \ c s t ; 

• V , - . .t xaua 
, -1 

' o v r e g a t i o n a s v jc l l colluviation may 
bo an importayrt process in stone-lino forifiation (bye, 19;35) " 
The abundant pegmatites are the major source of the coarse 
quartz fragryents» 



Thick f e r r i o j / e t e slceets a re fouiid i n t h e ilhaleitane 
v a l l e y anc:. on bo th banhs ox t h e Ngwempisi n o r t h of l.usi., 
i he s o i l s of >' s e t a c t u a l l y form e srial]...:c t r a c t i o n of t h i g 
snrve3' ?r:;a than they do of' t h e C e n t r a l h i d d l e v e l d a r e a (3^. 
v e r s u s ^l---f,') out i t i s t/'.oupJn.t t h a t t t e ïnore beroken t e r r a i n ' ' 
r e t h e r t han thi . l a c k of a [ round--natcr level . hi..^tus i'^reclucj.d . 
tbo fojn-at ion ox -lore e r t ;n:.>ive rhioets (;.:allcvJorth and. Oos t in 
ISa'v)" file s h e e t s i n to... .-'x̂  .\ a re very ae.ssi.ve, b;-'" 3v.faziland 
e(;a. idards, a:ad a..̂  C3n)0sur;': i n t a ; lo ' -hr •.i.'anela veilluj- i s a t 
l e a s t h f e e t t h i cko 

A ]. l u V i a 1 d e p o s i t s „ 

The lower of the Late Quo.ternery torrac s is e'ooil.j'" 
e::rpvcssed and the traction of th.: aD'ea cov>.ref' by its ch.xracat--
eristic B set soils is small., In contreistv the upper ̂  ''V set, 
teriaco is relativ.jl;7 exto•.i.siv̂ J for an Upncr • j.d(~.level(r. areao 
f.iO soils tend, to bu sliahtly h;.e.vier then tb.o VI set soils of 
the Lewvelo,. 

In aĉ ê.ition to tJiese tv/o levels of late Quaterjiary 
terraces, th.;re are consicïl.erab''e re;'anants of earlier deoositSc. 
Alone tlie lo\/er stretches of th..; river I'ithin t.ao survey ..rea, 
•.;specially on the x.ĉ isoni Crown Land (1:0= 19G) on tĥ . .Couth 
btink, th...;ro are extensive beds of roundec?. bouD.eerSo Th.̂ se jfiay 
bo as high as hOü foot above th.o nresent river level„ A.s there 
j.s no trace of terre.cin,̂ , in thu topography^ j.t is a3sujiV.d that 
.;rosion has beer active for soiae tine„ 'thus the boulders may 
ajreadv have boon jtiovecj. dia^\onallv downwards sinĉ e the denositiosio 
Siijilar, but less extoasive, bould^^r beds are founc!. in the 
Very lov;est reaches of tjn. i-gwe^pisi anc] the hkondo in tli';. 
Central i.idd.lcvjld ar .a» ;r/urthor afield, . arrs.d.as not(.:d beds 
of rwundec!' etenes hi[>j. above thu red fine"Se.a.dy alluvial 
terrace en the himpopo in hoc^ambiquo (.•'..arradas, 1952) „ 

fjiere are fairly largo areas of deo:>, red soils, 
especially along the Jadzeni-i coseni stretch of the river, 
which may b̂ j of alluvial oj:igin„ fh.̂ y are much high r above 
the present river level than any •.•v set soils o.nd no trace of 
terraced topograpb.y is apparei.;t., but their a] igament along 
insid.e river beds and the occurrence of some rolled, aiddlo 
otone Age artefacts in an e;:a)0s.;d ero:Lile at badzeni sug est 
alluvial ratb.er than colluvial dopositiono however, it is 
not taeught that the dcr'p, :r.,;d. soils -̂t I usi e.re alluvial as 
has boon sup,gested (Ceg[;;s, 196'̂ !-)= If they are .alluvi'C ÂS the 
badseui-hcoeeni red soils hevo dove],oped to become iodistin;;;-
uishabl; from the colJuvia] soils ĉf i, ,\,,d J (highveld.) sots, 
and. have been mapped as such, This disappearance of r.:;Cogn---
isably alluvial charactei'istics, such as high silt or .ciixj sand 
coiiterjts, is else found in tJie Lovjveld (sc.o chant.;r V, and 
hurcLOch, 1963)0 

There is a larg aro:i of o.l'!uvial deposits in the 
aidakeni area» These are spr a:.d out for a Cwnsi.d..::Labl.e 
di.sfcance a"way from the present riv̂ .r and the shape of th-. 
area fiU[, ..sts th.-.t it was caice ... fl.ood plein or, possibly, 
'•'. lake o There ie a knoll risin , out ny, t'o- deposits i.\d.cli. 
is cl.)ar 0.I theii: and nt is antled by the normal colluvial 
soils of 'th:: vicinityo It is sunĵ oscd, theet it \;as an islsn.d„ 
Tla; deposits shov; stxong te:>;"ture.l -.tratificatioii., but the 
coi.irser oarticles are (e.ily slig-etly r(.!und.edo Ther.; is a 
v^ry liiuch smalj.._,r ar.; '~f: simil.rj? deposits Just across the 
river, o.a the -iorth ba.ui.ko .•.'h-; deposits are b.:ii:g dissected 
by the cur3r-.i-.t erosion cycle „ The etagane aiid its tri;,)utaries 
havu cut ..teop walled gullies i?;) the laain ooutji bank deposits, 
revealiiig up to 90 feet ot alluvial ;iiat(jrial, but tfo d.eposits 
var-y in taickness, accordiag t th-.. topogra:)hy prior to 
inundation ü..ad. the intensity of ex'osion since ejiiereenceo 



n?h&sc tlaick a l j u v i a l o./Tositfa ^ tho hin:h l.evel beds r:f 
rf-UTid;.d bc>ulö.^,r::i:, a-d the •':aicAaj.css of the jTerricretc sheets 
a l l suggest t ha t tb-er-.: i/a ^ a covistderaDle period ot b.-'se J.evc 1 
s t a b i l i t y in the ...jarly or :• idchle '."^atereLary. l'j^accs of s i ; a i la r 
u ia tuses ..ire found on e ther :^\f3.z±j a.RÖ r i v e r s , but only in 
c e r t a i n l oca l i s ed a r e a s , se^ch as 1 toudezi (se^:; Chapter \/"l) , 
are they strei igly expressed.. The vides/^ruad d i s t r i b u t i o n and 
th ickness of the doeos i t s in t l i i s survey area suggest tha t a 
(or the) h ia tus v/as very xnuch j;)rolonged in the /•gv/oeipisi areao 
hecausc th., prolong.etio^i was l o c a l i s e d to tJ^e jJgvjGjnpisi, l oca l 
f ac to r s a'ere l^dd resoo.usible,. I t i s thoiTght the/c the per iod 
of be.sc l eve l s t a b i l i t y 'ras caused by x •^- avnstroa'a eand of Jiard 
rock, vjhich prev...nted the inlaiLd p-ovopient by a nicL: point 
(king, 1951)" fhe3?o are only t̂ vo f ea s ib l e bav ds of r'ock t':i.:t 
c;:'uld h"-v.'; held, up a nick point l o r any length of ti"v,,. f he 
r.:,sistance of tho b.ernblende graa.ooio3:icic gnei.ss..s to sub--aerial 
wrc'Sion i s shown by the b e l t of broker country they foriHo The 
r i v e r rassos thjrough t h i s t e r r a i n in :i so r i e s of minor r a p i d s , 
i^idicatin;', .a r e s i s t a n c e to f l u v i a l ebro.siorio hov/cver, these 
r--,pids .ere upstreai: of t'.'.e i .hlatane f e r r i c r e t e s .'uid th... beds of 
I'joulders, although they ...re bjlow the misi f e r r i c r e t e s and 
eiidakevii doeos i t s = T̂ i.:. laore l i k e l y s i t e of the.; rock bar i s in 
th^' • ewee^pisi gorge, wh.;r-- the r i v o r cuts through the hard bas ic 
and u i t r a b a s i c rocks of the Usuehx/ana üoniplex and fu r t ee r down-
s t r ean , thimugh the younger post erogenic .ag5 po rphyr i t i c grauitOo 
The r i v e r f a l l s a t ove.r 70 fee t pex̂  :•lil^; in the gorge seeticis. 
Cfror: the kt inane to the confluence ' i t h the Usutu) , com;earcd 
witii. approximat.J.y 25 fee t per ;:^:ile f a l l in the survey area 
^from the riponono to the ritiiaan^j) = Th>. s teepes t rap ids ar̂ ^ in 
the uppor end of th..- gorge, v/here the rock i s mostly f ine-g-rained 
babbrOc, There aro outcrops ^.'li'.h are conspicuously d i f i c i e n t 
in xeldspars and th^y c;r-: probably pyroxeni t j s i,;bwaziland 
Geological ourvey, 1966; iü„P.. eew.'a/ds, p r i va t e conrnunicatiun, 
1966)0 The r e s i s t ance of these rocks to ".brasion by r i v e r 
ac t ion i s evidenced by the shecij. they develop-' in the rapids» 

01jaT!..seteo 

UnfOT'tunately ths re are IJO rir.;teorological s t a t i o n s vvithin 
th^; survey area , al taough r a i n f a l l i s recorded at kankaiana 
to\m, j u s t to tlie : ortho 'Ihe 'acan annual r a i n f a l l at faakaiana 
i s 96o 1 inches , ahich i s I rac t ionalJ .y gx'oater than tha t of 
hanzini ( a f t e r 1 urdoch and e'.urdoch, 195' ) - On grounds of a l t i ­
tude and xx'om the ecologico.l evidei 'ce, the t'.-üroeraturJS .at 
Kankaiana town and in the ••eecorn see t ion of the surv ,g area are 
theeight to bo lovjsr than th.ose !>f the è e - t r a ] kiddl,„.veld and 
ne,:.rer to taose recorded at Goodgegum in the üouth of 'jwaziland 
( I 'Cns , 1967)» 3orie pvjrtinent e l i ixat ic data c r̂e l is ted, in 
Table 7"3^^ 



•Tl-I "KT -, P 7-, 
o. iX iJ J-vJ (• o y 

Climato of i-jankaiana and GODIP comparable p t a t i o n s 

o t a t i o n 

Al t ixudo '" foo t 

he an :innual r a i n f a l l • 
i nches ( a f t e r >iurdoch 
and iixir-docli, 195''0 •= 

hoar annuel tcniperatur-: 
i' ( a f t e r i-mrdoch and 

liurdocb., 195^')° 

V e p. 01 a t i on z one 
(af tc : r I ' O n s , 1^^67) 

T 

^ 

''."̂  

1 

h a n z i n i 

2 ,000 

35^.9 

_ _ ^ , . _ , . . . . — „ „ , 

& ? „ : . 

• T a l l 
Grass 

v e l d 
i 

_ . „ . . „ J , 

ridutshane Goedr.jpu U i i 

,ip(;u 

)n„7 

G6, 

I 1 0 1 Ü L. 

pall 
GrasSVCId 

3,300 

3o7 

.4 = 3 

upland 
T a l l 

Cir a 0 e ̂ .'' c 1 (.1 

anxaiai 

3,3C= 

7.C, 1 

•VA 

Upland 
Tall 

Grassveld 

The combinat ion of tli.e lower r a i n f : IJ and, t''i.; s l i g h t ' l y 
lower teiaperatuj?es a re t 'p juaht t o r:ive a s o i l Icjachin?', r.ed-mo 
e i P i l a r co thax OL xn ; eex./'rn C e n t r a l l i d d l e v o l d y o e V Tabl... 3) 

Viithia th:_: jurv. .y e r e a , t h e c l i iüa tc bvicoines i.;ar'üer and 
/lore a r i d t o t h e e a s t , and t h e cl ivaate of ^-ankaiana topn i s 
t y p i c a l only of the . ' e s tu rn s e c t i o n o x t̂ tno ..lie.st .rn end oi 
t h e sxirvey a r ea t h e r e appears t o be; a s t r o n g r \ i in-shadow e f f e c t 
and t h e pean annual r a i n f a l l pay be es l i t t l e as 3'"̂  "i.nches 
Tĥ v- red^ pediura t e x t u r e d s o i l s ?iave inod.eratc, rath^^r t han weak, 
s u b s o i l s t r u c t u r e s e rd t]y.^ v u g e t a t i o n i s t y p i c a l of t h ^ driei? 
p a r t s of tb.e Pidd.leveld 
hane bloc; 

The hill masses of Ktungulu and hada™ 
aie a r e a f rop a]-l dir^. ,ct ions except t o the West 

Veg_etation and Land.-aasGo 

Three v e l d t y p e s have been d i s t i n g u i s b . e d v/ i th in t h e survey 
r , rea . The Upper broad.- leaved Tree bavannah aij.d h i l l s i d e ..,:ush 
s t r e t c h e s r i g h t up t h e gorge froia t h e Lowveld around i^konyeni 
and j u s t encroaches i n t o the r a in - shadow b e l t iX' th;; h a s t . 
Common t r e e s and shrubs -'.re D i c h r o s t a c h y s c i n c e o a , Combr>pbupi 
spp , P t e r o c a r p u s a n g l o l e n s i s , and i ' i eus capensiSo The g r a s s 
C'Ver i s r a t h e r poor and i'ecJ.udes h y p e r r h e n i a spp», P o g o n a r t h i a 
s e u a r r o s a , he te ronogon co.i i tortus and A r i s t x d a congestao 

m 

The rest of the survey axp,e is covered by faii'ly open 
grasslands The Tod.l Grassveld occurs 2': the Eastern part„ 
CojjTjion grasses ere -..yparrhenia spp„ , 'hragrostis race^iosa, 
pporobolus capensis, iicteropogou contortus aiid Cymbopogon 
exeavatus,, Th'..r;; are small patches of scattered bush, in 
iP-ieh the common̂ ŝt trees are Jz;uclea crispa and Dichi ostacbys 
cinereao The hipjier a::id cooler -estern 
is covej?ed by the Upland Tall Grassveld o 
has only been mapped in this aree and -iround Goedgegun and 
is transitional to the nighveld oourveld» Common grasses 
are •Txistachya hiseidla, hyparrhenia filip.,ndula, TracUypogon 
spicatus, hragrostis racoQOsa ajed Set.-iria nigrirostis» Very 
few trees are found and these are mostly acacia sppo (after 

section of the arecv 
In pwaziland this 

-f I 
P U S ,, i":,̂ p 1 op^, • 
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J :L ... : r t i j . GIY 3\JC:'/,± a t ion 
Slid IG faPiTicd under t ' lo t r a d i t i o n a l tonur..; GyotOM., 'j.'he 
cor;v:ionGGt cropr;; aro i.iaiiï^e;, 'beans a::-.d pui'ipkinGo "hwre a r e 
s':;all vo;.̂  't:,..b.l3 end I r u i t :;,irdcnG, oitoxi 

urro^/G d:;\-.'vi..: o i f ^ i n o r atrocx^is,, As j 'Ot , t-ajro i s lit^;"','.. 
c o t t o n Gro\jn, 'out t h e acroago i . i: Gr.jaGi.:'.G . T'lo : cobG'..i 
Cj.'0V;n Lajid (,POo 1'/G) t o t h e ^oouta of tn.G r i v a r i,. oasoö t o a 
' 'j?ansvaal iar^ajr^ Tr^G'Sbuijianco io praot isoO. aj.'d tlio lano i s 
only occupxja ana ^,rasoo 

'JniG o o i t s o 

r-1 .-1 4- f.':''n 
. . -.LJ. o ^^-I. 

I'b.o clij'i.j-tic and Gcolorn.oG.l pa t te rn .a a ro s i : . i l a r t;'̂  l:lo3c 
i n t'^G C o n t r a l i idd".V.;VG1(1 ,-.ltaoi:i5n'- tlio ranj'^. i s jiot G.S ;';rGato 
::'horG i s :.J.so •-•. v^otiG,!.'!- s r a u i l a r l c y i a t a a t o p o a r a p h i c p a t t e r n 
oub t'Uj tG3:raiy'. i . r j a l l y too •b3n)kGn t o o x k i o i t as c l e a r d i l i c r -
::ncGS .:s tlioao 'l:a;tv/GGx.-. tj?G PcstGr.'.. arid .•Jastern aoc t iono o;- t h e 
Oontred i i d d l c v o l d area„ As i'liplit t l iGroioro 'bo onooctod, tiio 
C'. J., i', "(j r j _ . J Gi 'u a o 11 
a i i a i l a r i t i a s , 

'')i].G i..'. tiiG two survey a r e a s G.1S( o snows SOJGG 

jai t ho GOGtorn p a r t oi tlio a r e a , tiu) f l a t t , j r ti...r3?ain around 
i .usi i s .lantlod \ ; ich deon^ red., loachod 'Loans - c l a y j.oar.̂ .G„ .CPe 
coic lOnost 3o:.l s e t s aro ••.., J vGi-jhYeld; and P , Jiouli'^iG.i vallej^Sc 
The so i . l s nave v/oan struetuirc^s or a r c apodal aia"- havo a fx i ab l : , 
GGGsist G'.CG,, even '\:'x}3p. örjc . nj ir taer . as t tnr; doop roc' sor l .s 
G. cur i n •"-aallGV' pocke t s except '.or t n e b e l t s ox posf.ibJ.y 
a l l u v i . i l C3:i^,in clor;G t o tb.- ri . 'Or,, Tbose s o i l s a re a l s o 
naopod a . :. a;:d J (.•.•iakveld) G:;ts but tbey aro s l i p P t l y i.:.ore 
l G r s i a ] d . i t i c t/ ian tnoae arounO, Pusio Ihey nave riodcj?atC; sub--
s o i l s t r u c t u r e s o.nd a s l i gh t J .y ..'arc! con3ist.-aiCG VJIIGJJ dr^n Un-
l o r t u a . . i t o l y , no soiGiplos iro"- t k i s a rea Pave been enoniicallly 
analysed^ so t n e i r pn a..ai PASO s t a t u s ar^, not knoun I n d i c a t o r 
testii.!,;, i n t n s iie'!.d saevod f^'on to be rui i te acid^ G"itb. pl.-.s of 
l o s s tban b„ 
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,r,.a.Lite^ v;bic:;. i e tb.ou^,ht to iiave boen emplaC'..b. ]. u.te i n t be 
GGCond- of th-^ t o ,:iVJo.2.iland oro^v-'-^jic cyeleSo I-ate ;.-.e^tifAry 
ae^d v:,uaternary e ros io i ' i a tbe Mkondo and eisul'wini v a l l e y s ho."̂  
out r ie ,h t tnnougn t^\ir^ ii iö.esprcad y r a n i t e and ?reve.:'J.ed tji. .t 
i t \ 'as j.ntrudeci .-.s a r e lo . t i vGly ehallov; bu t V<TJ extOja:iv,.. 
sb'Oet ijuc t h e e r a n i t , ; j.!.aG no t bocei breacbijö i;.j. o i p h o c ^ e i n i 
and unö.^JrlioG t h e v a l l e y bottoia ( b u n t e r , 1''5]-)" 

'bno eXGijite 1,. i..L e o l ou r and i e u ^ u a l l v of 'Zmr 
coearsc ;;;rained bca:turo, v/i eb. p r o p n y r i t i o phasoGo '̂  o t r a o e s of 
f o l i . a t i o n nero no ted i n t h e courso; r^y tb.o s o i l :.\xrvz:j^ 'J'h.re 
a re a l a r g e nuraber of pegm-;tit^jG i n tho rock.^ t h e g r e a t •j,::v^ürity 
os. v/nic.,.'. w'e.t".iei ..> .:eo:a.'n.G ain!..:j?,;.lGo Thoco pGi3,m:;.tieG ,;.rL. of 
pedolofr ica l i i a io r tanco as tho_/ r e l e a s e l a r g e q u a n b i t i .:• of 
eoaree q u a r t e uoon wo.'.tbering ( s ee f a b l e ' „^)o Quar t s i a a l e o 
d..;rivcd iroja t.O-e nunerous riuarti^ v e i n e , noot of \.i".i'',h ar... too 
G;,;all t o bo --aoped (...iV/aailand Gaolo;eieal ,.JUJ v;;y, 1957? a u n t b r , 
1901)0 f r e i^.arroo a i a o 
.' oriAS a 
i j . i a t e l y ij 

\z i n c r u a o a 11:11:0 t iu ; er;: .t,. and 
:)ri;i.s a broken rebt...^ngular stoekv^orh, v/Viicb. i:.; a l i g n e d app':ox~-

i.oE.. ( b u n e e r , l '"Gl 

The g r a n i t e i e m t r u b o d by t ' ie r e c a a of t h e üsusb.wan' 
Conplex, iA/b.ich outcx'Op 
boundary ..;f t n e Gu:ev.;y 

ö. t i ' . Gtri'D e.loe:e; t h e GouthreGt.een 
T.i t h e bialoyc j ' on ene 

lopuG of t h e u;aovjabi v a l l e y , a:tb i n t h e i-cub,eei 
va l l - .y tho nyperethen.^ a:iüoroG ci t n e ' 

;c n. .,e.ront ':;c:..tcrial, bub i 
i x t u r o 

r e o k s (bint . - r . , Ir'G'}) 

1 

^omplvac eoatr i ; : )ut •• t o 
t i e though t th-^ro i a a l a o üonn 

) l l u v i a l a.d;:.ixturo o:' i a a t e r i a l deriv-jd froiu raore oue:ets:,oso 

.j-'.!.io e-aOiiOLcaJ. eonpoe^eenajnG ai;o. rüu iameraa nor. .a 01 
earn ;l.:-,:> of bb;̂  rocaa nnde:.byini. t i ; . a r e a are. sbovni i n Tables 

o l aj.i.d 2 o 

§ 
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lo On t h o 'rransvci. ,] . bo: : ; jor , .:o:.t o i --iphoc;ji>i.....i („untoi:^, 

2„ Tonlcwaijo a i ' o a , a o r t l i of o rLphocos iü i ( J i u n t c r , i y 5 7 } 

.:. Of ö jnp lc 2 (...un-Gjr, 195? ; 

rr /7N 
J I ) 

.o:aicv;aji.e lilcv 

4„ .-.mbo ar-ua ( - u n t o r , 1961) o 

5- . "tombi r i v c r . j o a ( f u n t o r , l'' 61 ) 

6o .L..irj:Chill f a r i i (,.'a.ai:;cr ^ 1 9 6 1 ) . 

7= 'f'.i'!:>ü ;,ü?o.. ( ' . . i a u ^ r , l . , 5 S ) . 

La;ac! i ori;; 

u; arorv l x ..n a b a s i n uliic-1'. i j o e t i a '\:\.v:: :\i].lrj of the 
.ifsavoJ-ö. LL'ii;) h a s i a i s o u t of i i r o n t h j C;:;.atral i .iddl:_Vv;la by 

t l io iiupohj.o '-' r jo<.j:yo:.:ü r aa [ , a of b i l l c . ï h o v j l ' a ^ y of jP.; 
usUoiiWcXVxC tl!.rour,b i.L..i..j r ca t . o i s naïTOv^/, a ad r r toup ' -Gidod, b a t i t 
13 aoü ac ru;-,gv.o. <:.G uao ; o r a o a a a o i K\'.'ô "0"LB.". (;jcü (a.ia'iu'v^a vj.j.y 
'.1 j . V o ! -J • .11""3 -

T'ivca. 3,v 
,CL; ±JZ a l t i t u d e froivi b,'-^00 t o 9 xooa a.-ai 'ca^ 

;o tH: a t . , iJOü 1 o^ t ^ 

ï l a ; 3\ü:roa. ' . ' ' ia^; ; i ig:hyold h i l l s h-vvo rou[6.:.ly conc:>rc'. 
;urj..atLi •:':'c a^^out •-•,600 -- 4,5'--0 foo t . . Soao of t'-Uiji COXJ?;;' ,^I2..-,-

a b l c roi"a:.aats of tb.o ...a.^aveld L a t e 'J 'er t iaa"y üarf._ioo (bo - l i j ^ 
1 9 . ; • ' a m o r , 1967)^ Coal^fX. iag y o r y L a t o ï . r t i a i ; / ...al 
f u a t o a a a r y dis: . ;OCtioii b a s roiuovod t a o c u r f a o o ,..:;.i;iroly 'TO;'-

ho\; ao 0;-a;joicuou;s ca;:i:..b.t f l o . t t o n -ot;:.or a n a o r r Luv 

A l t h o u g h l o a o r auid f l a t t :a t h a a t b o s u r r o u a d i n g i r ;? ivold , 
t h o t o p o g r a p h y of t h e b a s i a i s s t i l l v e r y b r o k e n a:jd v ^ r i c o firora 
r o l l i n g t ü r u g g e d „ f ho laa .dücapo of !-o3t ' f t'^ a r e a h a s b e e n 
fo .oa icnod by ci i f . ; soct ion of t h e . - i a h v o l d alo.too.u Gu:(.'fo.ceo OJhe t 3 -

;u.:.d d i s o o c t i o n ra"'d b^.a^e- lcvel 
d e o r o s a i o a . cipaoar t o havo boo;.' f a f r l ^ ^ ca)?iaiiiUO':o „ J c a r o j r o a c 
axd j ) e d i p ] . a a a t i o a r e q u i r e a a c a i o d ;";f baco--l ; . .vol s t a b i l i t y and 
iay r a i a l l o r e a of o l c o i a t i o a x o ü u l t i n g f r o n o n l j ' a b r i . : h h i a t u s 
-S l i a b l e Lo bo rcuiovod by r e n e w e d dov;ncat t i j . ;g (•.ling, ] .951)-

i h ? s ap;;;ear3 t o bo th;.; e a s e o v . r i:;or;t of t i io a r ^ a ...o.d o a l y 
..Lt . b o t h o i o t h e r e a p l a n e d a r e a of a.-.y o izoc fh- . ro t ' . . t o r r a i . a 
i o s i i . ^ i l a i ' t o L:h.at of t h e ••^'catorvj s o c t i O j i of th... yontra3. l a i d d l o -
veld, . \ ' i t h a i d e a..Ad go.-^tly c o a v e x o l o p h a g i n t o r f hivooc The 
l o w e r e l o "OS a r e s t e e p e n e d by u . i s o e c t i o a ;aaböec;uoa.t t o t a e 
p l a n a t i o n c The l . i jethe Gurxo.ce f r ag raen t i. .̂  i s o l a t e d -'rom t h e 
üiain liody of t i e L a t o T e r t i a r y u o s t o r n a i d d l e v o l d s a r f . ^ c e by 
t.'..o r u g g e d c o u n t r y of t h e L a p h o l o ••- i yonyo.a.LO ra.,.Lgeo The r i v e r 
s o o t i o n t h r o u g h tb .ese f i l l s i n c l u d e s severe . ] . r.V;,)ids o.:.-d. t h e 
v ; , . t e i f o l l ."Lt iiantej. ' .ga. 'ifoi.s i s thouf j rb t o be r. g e n u i n e uaim--
poded g e o i . ' o r p h o l o g i c a l n i o h o o i o . t anó n o t o. l i t h o l o ; ^ i c a l b a r r i e r o 
I f t a i s i s t h . ; c a s e „ t j \e ^ajjothe s u r f a c e p r e d c ' t o s t J i a t oC t h e 
l / eo to r . aid.-.'1 ,void.,. b u t n o t by v>..xy -ucb . , and i s a l s o • a t e 
...•Gl''t3-aX'"" • 

J 

fho fairly continuuus dissrction and frop in. oase level 
;;reo.'uc:.:s aao j.orma'i:;xoa ox o':t̂ ::"s:LVS aa,t̂  li'C^OO XV., xer: 
s h e e t s , o.nd t a o s o i l s o f G s e t a i 
• •ooh . j t s i n t a o l o o a l i t i e S o 

f o u n d o.^\lv i-^ v e r y s a o J J 

ai t r a c e s of a l l x t v i a l d e p o s i t s orv^dat in : - . t h e 
•ixp:j.'..e:r ox x.^.. awo ascc. •gaaxer.L-.aze 
fa. ,D'aa:-jilaiah, .fvcx^ t h : 

'XVvïX' COS x-aaic. e.L3C\''b.ere 
;i.ga.er (,.; : . ,ex; a ^ r r a c e i.s ;a?:;-caD. ' - - i " , - • 1 

:Oi>"Oaistex.t aad. t h e l o n e r (..> s e t ) t e r r a o e i s px'cse.:.\t cinl;y 
13;̂  ij^paj?ated. ^ ' 'oehets ; \ lon; , t].u- r i v o r o i h x s s c o . r c i t j ox 

l l u v i a n i s .a.a)tj.er .;f.a.;ct of t h e i)r . . ;vity ox t.ae s t a n d s t i l l s 
a x v e r dooxxcaatx.-g, 

•s. 
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VJ..1.. . a r c 

I 

O^horo a r a no o x T i c i a l ]ao-!;:,oro].o;^:ical 
Daaxn., oua 'chcr ^onvcLao r a i n aaiio^-- '^•''^ '̂ -

i o n s n i t h i n the 
f a m ' a i r k h i l l c 

.jTom ti:i;:> and i r om t h e c l o s e notv /ork o i caugOG i u t h o o^u tu 
i'0x\joc t o t l i j s u a t h and a e a t , i t i,3 c l c a i ; tha i t t'i^e "baoin l i a s 
i n a m a r t o d r a in - - shadow o "̂ L'no a n n u a l r a i n f a l l i r . th^j b a a i n 
±:-. p r o b a l i l y l oa i ; t i i an 'V} i n c h e s ^ ah.? l e a t h a sur ia-undin; ' , h i . l i s 

, 1 1 • oapocia-LJa" a :o^.. aa an... .:a3o ow-'r soa r . - >̂ .̂o 
5't aad 60 i n c h o o p a r ai^auni (hoA.. 
c a t i o n ; '•:....:. 

Long, 19ÜG 
3t,, roccivc Ov.,L\?o..jn 

jriv.;.t:/ aoj.,iuuni-
rook, 10.:3, private C0:':riunicationo) 

aümpor\turó3 ara not recorded at Jiirk]:':il]. but figures arc 
available for hrrin far'ii for ov\..r 2'J yearsc. U;h.(. i..iean ani.iual 
temperature t̂ '. :r ie 61 hi-''ig but thii: is probably lov;or thp:.i. t.i ai 
01 i.'ioat ;i the survv/y ,'.rca as the scroon ia .it e.n altitude oi 
a,hOO feet (..after • .urdoch and bmrdoeh, lv5'')=- however, the 
ts.aipej?atures in th. b:.isin ar', eoasidorably J.ower tib.n.. th.jae of 
th.^ Cea.tral eidal^.veld, and coabined \.;itL' th.e eli-htly Jiipio] 

' ; • 1 y -i-ic"--'-̂ --̂  a is iv>j söil--leac/ ' . i '"i .g r j g i ] .̂e 
t i j a t of i'idutsh.aij.e ( s e e 'fo.ble '.lo'^jc 

1.L 

fvjo VOJO. t j ' o e s <?.:• ., ( j . i s t i j . igu isned ii.. t h e aurva"\' a r e a , I h o 
nighej:> p a r t s a.. t j \e JjupohJ.o h i l l a c a r r v i.ounoaj.a S o a r v e l d , • . / a i l s t 
•fc.ie r e s t of aae a r e a i s a o v e r o d w i t h t - ie . x i g h v e l d 
Cl*Uns.^ 1967 aud p r i v a t e c o a n u n i c a t i o n . , 1 9 6 6 ) . 

ae ...•rjuj.jGeia h o u r v c i a i s a de;Liae, saorL. g rass . i . ana n o r e 
a r c p ' a c a e s of r e l i c t n o u n t . a i n for. . ;sa i)i ravii.e;;B cj.sev/h r e m 
,.-n/a:/;iland^ b u t no-ie ,.-3?e found a i t h i n th : , s u r v e y . :rea. , f h e 
c o a a c n ; s t g r a s r . o s ej?::, .Llio^aeda t r i a n d r a , h e a d l i a i.ü.to:..a'-^ l o u d . ' 
s i . a p l e a , Paasalui^i co iamerso ih . i , aj.d honocyab iuH e a ? e s i i i o r : M e . 
I h e v e l d i s j:..at over | - , razed^ so j ; . ; r a g r o s t i s and hpDroboj .us sjpp» 
•av,., n o r coiiC l a ^ j . a .n , r--57) 

fhe .i''ighle.:.id j o u r v e l d i ; . . -Iso a s a o r t g r a s laij.d .mt i s . e t 
a s t h . : h o u e ' t a i a .Dourvela. I n a d d i t i o n t o i.;h.e r ; rasscG 

o r ane • o u e t a i a . . . jourveld„ hyparr . : . :enia h i r t a and fr is i . ;ach.ys h i s p i d a 
e r o founc.» I.1 t.'"e ;.iOutacrji p-ert af t h e ;a.irv.'ay a r e a t-^e v e l d i s 

.X ÏJJ V/.V^ J. 'LI'J _. 

- 'I - , 

eveirgraaeci. a. '.a coa."Gt a r e l a t i v e l y high, p r o p o r t i o n -"if h r a , . r o s i i s 
a e r o a r e seii'o pa 'cc . \ss 01 Dus..^ on arcc.i.). 

o a u l d eey s l o p e s and ae.on^,st t...:e co!n;'\Oj±er t r e e s and sh??uh; 
'Urche l l i c ' . b u b e l i n a and F a u r e a aaecior^a,.. 

--Scce .a: fo...̂  ri: .c.l\ pac;e..'.es o i i a^az ina on V . i ikh j . l l .end fonkv/aac 
'C.LO surve?; a r e e i s c:ti: . . ' .^ly •jwa^;i . . " t i o n Lando '.'he laiiO i s j . c l d 
u n d e r t h ^ t r a d i t - i - o n a l sys teEi of t c n u r o aj..fl a r o c c ; a t s^aaple s u r v .y 
h.as e'iown t h a t h o l d i n g s i n t l i e a r e a a r e v e r y Shia l l (ho l a 'J 

p r i v a t e c o n a u n i c a t i O i j ) .. 'iJho c n i e r c r o p s a r e maua^ , o e a a s , 
puj ' ipkins and g3: oueul n u t s , ;3na]. ler a r e a s o i veg.efcables . i re a l s o 
gravaa, c a t t l e ..re th.e mai;; l i v e s t o c k b u t t-.Lere a r e / a ' so fe^atSo 
o i n c a ke.'!. Cvovcreaie.'.d; c!.esig.^".C'hed ..,a.pj:iocesi. i a k u x a l i )cve lop;eent 
a i a a , a p i l o t eclï'.ejue t e dea.on;.:tra;;e and i n t r o d u c e p o u l t r y s x i s i n g 

n and Off, production i...: smal.: ô :,ttery unja:3 naa oeoji 'xn. üo:ae.-t: " i . . . . . , - i 

Tlig^joiJaj 

Okie P:oet \/ides;:.;read mapping u n i t i):'. th, . survej?' a r e a i s 
U s e t ( rock j ' ' gar-ound) .; a s i s t o be e x p e c t e d iai v i c e of t l i e r i 'g , ,od 
t e r r a i a „ ^.ver th.,: r e s t o l t r .e aj:c;a i t r.eeris t a . . t t h e y o u t h and 



'tüopnosa ;;i tiic p:coac.rü laiicl suriacc ia off sot b;y the hi;,li lca.c: 
ing intensity ol the praacnt climatGo The C0i.i: iv.ji'iat nou-rocky 
KJ ' J . - L J J •. i_L V^ U-'..iC doen a c i d 'l.oaas of 
w:i.O-oa'nï:3ad a ^ r i c s :i.s riDci 
t o i i a lk^^ms a o r i e : - , ou t i s c o n ' . ; i 3 t o a . t l y one i i u n s c l l hu 

acuc -ii"'jjai:a i s o i , li.'.c nioai 
i/hiC'i i s u io r ' nho lo ;^ ica l ly v a r y s i i A i l a r 

a o r a 
y a l l o i / i n c o l o u r [_'pY'Px^ y a l l o v r i a a :i:~Gd J /O- 0.11Ü_L' t l v u i ? , 5 ï i : , '^!.oö..) 
xhc yeJ . lower c o J o u r comaarad w i t n t n o doi i ine: 
a a v i t r a l r : i dd l evGld iiay oo due t o t a a COOIGJ? _;:id : : o i a t o r c l i n a t c 

o 'Jo:.i..!.s oi- tJl^J ' aata?: 'u 

conaar'ao.iiü r, ~n ': "^ jo:co:r •'a-cii'aüion o: •;:a.: i j ;eo i r o n o:;:ioGa,. novjcvei' 
u a a t i t y r a t J i c r t b c fcae de a r o o of h y d r a --C)-' i t i s p o a s : i ' ; l a tija.t t h o 

t i o n of t h e iaron o z i d a s ^'ay ba a o r s i i u i j o r t n i t , f ha aa3-kGj-?na 
G u i i e s s o i . i a of t n a '- . . iddlavGld ar ; ; ö G v a l o a c d on T)arGnt n a t c r a a l 
dva:'ivv::d fra;,i r e e k s o.'. ; a r , a n o d i o r i t a c co: i p o s i t i o n ^ •ah.:.rGas t^i... 
, - . i -ohocoaini s o i l s :.xrG for iacd on a r . . i n i t c a a i c h ]ias a lo^Jcr t o t a l 
:Lron caa.ao;na< Tho occurrGnco of thilkG:;.ns se: cJ. ^ o \J (ai_.-:,aio. 
' i t h t h e d i a b a s e i n t r u s i o j i s j . : . ! a i p h o c o s i : i i aur^;;j03ta t' ' ' .at tv . . :roei: 

c o i : i " 0 o i r i c n o.if .Larcnca i::. a o r o :ij.ooa'c c'^.Lj. L' O m a n , 'C:KJ:G m axc) c Liija 

l i l t h e s tGOoly a l o p i n y a r e a s laicr ; ; c r^ 'S io ; . i a vc^ry r a p i d ^ 
:ho a h a l l o u r a o d i u n - - t e x t u r e d so i l . a of Z (̂  . • i j j iye ld) sc" i: oun 

As w i t h tl\o d e e p e r s o i l s , t n e y e l l o v j a r - h a a d ..UJ. .J.U 
predc; : . i inaaes i n t h e S i p h o c o s i n i s u r v e y a reo . , w h e r e a s tha. redo, . r 
Zoi'ibeëe s e r i e s i s th(j i iore e "z t ens ive i n tji: ' Oe ; ' i t ra l a . idC' levoldo 

h h e r e c c a r a e cai- .:L't;ö de ;a ived i r yi t h e r ' u a r t z v e i n s a:sd 
":)egmatit-;s i s esï ,^eci .a l ly a b u n d a n t , t h e s ton : ; l i n e s o i l s of 
ó' ( f : i g h v e l d ^ s e t a r e f o u n d . Th:, co raaones t s e r i e s ' i s Jolobe!^..! 
i h i i ch h a s a g r e y , g r a v e l l y loam t o p s o i l c The s t o n e l i n e some­
t i m e s o v e r l i e s a k a o l i n i t i c a s a t s u b s o i l . , b u t raore coamonly 
t h e s u b s o i ' i . : d e e p l y aia" h i g h l y we;:it '"ored j:^ocko 

: (f;igj.ive].d) s e t s o i l s a r e t ; 7 e i c s l l 5 ^ found o:. t h e h i .ghve ld 
r . .annants o.' t h e ^te : i ^ c r t i a r y p l a t e a u 

. t r e t c b . e s of t h o s e s o i l s i n 
i ius , i n r n e s u r v c " 

va1"l •',) i . Ü i 

upper Inpapa,> Tliio is a gently sloping area at over 'i-,000 feet 
and is an und.aubted plateau r.}"naiit„ Kovrever^ thera is also a 
eonaiderable ..a?ea O:L tliis soi.l on the younaer land sui?:cace vithia 
thj basin, especially around aalojOo 

The profile o.f: . duma se:eiea^ the doener and more u:̂t.:;.Ljaiv.. 
laaiber of the sat, is typically a yolloi' loam tepsoi]. oveilying 
a red cl.aj' loam sabsoil. aith tbuj eoundciry betHGo:'' the Jiorizoas 

a or u i u a r j.:.).u<i-^ji: '..la 

\) y th ; . OJ.Liviatio.Li (. 
] i o r i zon„ . o o i l s mi: 

j.'̂ to Thj.s p r o f i l e fonra ^:ould h^v^. s . r i s e n 
c l a y and f r e e i ro .a oxid.ea Iro^.i t h e u p p e r 
s i m i l a r pro: t" i lc morpho logy ej:.: vr id .espread 

ill t h e v / a t t l e grov;i:eg area.;, of f a t a l , a l t h o u g l i t ay a r e d e v e l o p e d 
froiii s e d i ; ; e . t a r y r a t h e r t n a n c y s t . e l l i : a e r o c k s » Laao: i ra tory 
s t u d . i e s sheuod. Ijhat wat t ] -e lGa:r e a r t r a c t v/a.s c a a a b l e o i c /va ' . a t i ng 
SL'il i r o n o x i d e ; . , and e l u v i . a t i o r from t h e bop;.oJfl v./;-;:; dee:iied t o br; 
• •. :;:aoor ^;^rocess i n tbie f o r m a t i o n of chese s o i l s ( .darby , l[;'}'-'r)" 
. ' . .nother a e s s i b i l i b y i s t b a t t b c f i g h t e r c o l o u r : ; ' ! ard. l;i.g , t e r 
t e x t u r e d t ' . i p s o l l i s ao] l u v i a l l y daaoaii.;ecL on t o p o i t ] ie r o d c l a y o 
fjia iv id .csaread oceu".:rence of a t h i u . , d i s c o n t i i u j o u s l i n e of qaar t : i : 
g r a v e l a:? ii^on e •nc rc t i on . s a t , o r :.L..;ar, t h e c o l o u r aiid t e x t u r e 

oounaar i n a i c a r e ; re c.o.Q r u e a o r i a o n s 
'•)C nrove:i:^aAice o howev . j i , i f c o j . l u v i a Gion \ir.a t n e on.l.y 

• ' o e r a t i ' X g , t f o r e v e r s e p r o f i ] . e f o r m , i^Oo red. c]..ay loa j i o v e r yellox-/ 
loam, ^/ould b n o r e com;:ion t.:.an i t i c „ .uch a p r o f i l e has bec: i 
found i n t.:!,;.: i:.ia]ilangatsj:ia ; i rea b u t t h e fc;;'m i s e : r t r eh io ly r a r e . 
a-a?ay diffrac:".cg:cams d i d n o t r i . ;veal any marked d . i f f c ro :aces i n t h e 
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o.va i w c ^ o J . o d d i r f .••i?'.;:.'i.ccs i r : l i t h o ­
a a r : , c a r x - i o ö o u t on s a - ^ p l a s frova 

of s i m i l a r o r o f j . l o i'.)r;'i t o 
('. i g b v e l d ; a e t n •lOay s h o a o d i a e f i o i t . " l i t . . o l ü ' . i o a l n . i s c o n t " U i -

-..'!:• 'J. .'_Ji-'.; l t " . o u - : h xc a a s n a t o ! .aaya l o u n o . t o co--
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- Cislebombo Ridges, 160 
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- Siphofaneni 205 

• - Stratford Heights, 158 
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FIGURE 5 (a) 
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FIGURE 5 (b) 
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