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The s o i l n of„Kasenpa, Lwiniliuigp. tind oolwG?.i d i s t r i c t , a l t o r e t h e r encon-
p3£!sing 02,100 ,':ii 5 were sum'-ejred a t exp lo ra to ry l e v e l (l,,50>^,OC0; dur ing 
the second ha l f of 198 :̂:!. I t was found t h a t con t r a ry to ^ r̂hat v;as shown on 
e a r l i e r nap& deep, well dra ined c l ay s o i l s \.fith often a hi£.h s i l t con ten t 
dominate the a rea . These s o i l s havo n o s t l y been der ived fro..: Mota,-sedinents 
and carbonates of the Kundoluni^oi s e r i e s . The s o - c a l l e d sandveld s o i l s , 
charcictorised by a l i g h t tozt-'orc^d su.rf?.ce hor i zon , occur only on dones under­
l a i n by Bascnent Cojiplex, All thv..-se s o i l s vrore c l r ^ s i f i e d CJB f e r r a l s o l s 
( o x i s o l s ) on account of t h e i r h i g h l y leached charac ter ' . 

>̂ 
Ihe o r t h i c fe rx 'a l so l s ( r edd i sh brown) rjcu the p o s t widely dit; t r i b u t c d , 

."'• occupying l a r g e p a r t s of Kaseupa. and Sc'iv/eai, as wel l cs being coijuon in 
^ Hwinilunga. The sandveld s o i l s are r ep resen ted by xan th ic (brownish yellc'V/) 
-' f e r r a l s o l s , vrhilo rhod ic f e r r a l s o l s ( r ed ) occur s c a t t e r e d throughout the 

I''̂ _ t h ree d i s t r i c t s . Other red s o i l s were c l -ass i f ied as r ,cric f e r r a l s o l , thes.j 
• ;̂ er-e the r.ost leached of a l l the f e r r a l s c T s . VOiil^ red f e r r a l s o l s nre 
^l n<:ri.ially s e v e r a l a e t r e s deep, the Xr?-nthic :\nd o r t h i c f e r r a l s o l s are uisually 
'̂ ^ under l sdn by l a , t e r i t e v/ithin 2 n dep th . Very 3hall';:v; s o i l s ever latei: i . t . j 
-̂  aru ryrevalent in tlie sou thern p a r t c-f »Oase:i'ija, ( p e t r o f e r r i c d y s t r i c regesc- l ) , 
55 . " 
77 
80 

I rons tone s h e e t s do C2EO occur under mcst cf 'ohe a c r i s e l s , ye l lowish breA.'n 
s o i l s with an inc rease in c l ay with dep th . Ili'^-se s o i l s c o n s t i t u t e a i i inor 
component '.f sov. . ral s>.)il ass* ci>ations der ived fron j 'undelunga, but they 
can a l so be found in le<rgt,r hi- lO.gene'Us u n i t s in •.restern KaseriPa, 

The S(;ils fon.ied i n Kalnh-'ari sand, labellc;d as a r e n o s o l s , a re widespread, 
in nor the rn and western ï'iwinilunga, as w^-ll r'jr^und the Busrjiga, swa.ips, 
Ti-ansiticaial s o i l s between the Kalahar i sand s o i l s and r e s i d u a l s o i l s rare 
Vvjry ccrjaon, they :cost ly belcng to the lightv^r textux'ed. fer ra . l s . I s , 

..ill these upland scji ls oxe ve ry leach. .d, with pJJ (Crfjl) va lues betv.reen 
A,0 and 4»5« 'The base st-atus . f th^se pr.^doninantly ka^- l in i t i c s o i l s i s 

,̂̂  vei-y low, pJid the a l u r i n i i a ; sa tur ' ï . t ion C'.nsequently h i g h , r.^aching. l e v e l s 
t o x i c to r.ost p l a n t s in a l l f e r r a l s o l s , a c r i s e l s ejxl o,ren.3(..ls. One uplrxid 
s c i l s t h a t s tands out i s the f e r r i c luvis^-l of southwestern i'Jwinilunga, 
This s o i l a l so d i sp l ays a c l ay inc rease down thij i j r c f i l e , but i s i.nioh r i c h e r 
.in n u t r i e n t s , with a b-̂ s-.-- s a t u r a t i o n of vv.-r SO;/:» ] )espi te a good i f e r t i l i t y 

^̂ ' s t a t u s t h i s s r . i l i s n j t f ree of prcbl^eis, be ing ve ry e ros ive and consequent ly 
r a t h e r sha l low, 

^ë'^" \?etland s c i l s occupy large' a reas in the r e g i o n , i n p a r t i c u l a r ' i n the 
^ ' Busanga end Jivundu. swriips, but a.lse r.j2 extens ivu da.ibc synter.s and flc.>od-

p l a i n s ?l':.ng thu na jo r r i v e r s , Ler'ge dojtbes .o-r̂ . c h a r a c t e r i s t i c in the l i i . ie-
s t c n e bas ins and in the K a l a h a r i z'-ne in n; r t h e r n Mwinilunga. These s t . i l s 
belong tv thw' „ u t r i c n,:.,d d y s t r i c gl^^ysols, depending on tht, 'ir bose s t a t u s . 

12 K o l l i c g l e y s . l s are the s o i l s .'f the p e r e n n i a l l y wet swaj^ps, Inte3:T.:ediat>j 
18 v/etland s o i l s rj:e the g l ey i c cKibis-.^ls (i.^ainly ever acid pa ren t n a t e r i a l ) 
21 and the g l ey i c f e r r a J s e l s along the Kabiipv, r i v ^ r nepj: VitaAu, The d i s t r i -
23 bu t ion .'f the s c i l s per d i s t r i c t i s given in t a b l e I , 
25 ^ i 
28 T!.ie agr icu l tu reJ . po t . -n t i a l cf the f e r ra l sc - l s and. a e r i s o l s i s r a t h e r lew, 
35 -l"-iö to t h e i r i n l i e r e n t ; « f e r t i l i t y , weoic r e t e n t i o n of bases appl.ied ra f e r t i l i z e r 
80 ano. high phosphe.te fixin^; capcacity. Mongonese t o x i c i t y occurs in the red s o i l s 
92 one boron and r.inc deficienciess rj: • -generally c o u - . n , rh3 / s i ca l ly the s o i l s 

are b e t t e r , .wing t ' j t h e i r s t r - n g L.icroaggregati i .n. '.Itiv-y are u . . s t l y well 
d r a ined , ha.ve .a good at^ration and i n p a r t i c u l i i r the c layey s o i l s have 0, 
reagona„ble .available w.at^r hold ing c a p a c i t y . 
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A l l t h e G o i l s \ / e re as t j igned xc r. ;:.'iiit;:.bi].j t y c l a s s f o r I c f i n p u t 

s u c t a i n e d dryla .nd f ax/',.ing; imde r r a d n f e d c o n d i t i o n s , b a s e d upon a r a t i n g ; which 
was c a l c u l a t e d v i t h t h e a,id of a nuiTiber cjf ( s 8 a i " ) q u a n t £ i t i v e p a r a ü i e t o r s . F i v e 
l a n d C c i p a b i l i t y c la-sseo vreri; d e f i n e d a c c o r d i n g t o t h e c o r a p o s i t i o n of t h e s o i l 
a s s o c i a t i o n c i n t e rms of s u i t a b i l i t y c lGGsea . So i a l a n d c a , p a b i l i t y c l a s s 5 
made up of 6'^% o r -more low po tv .n t i a ] . / r - u i t a b l l j t y cl.asn 3 ) ox bcvtt&r s o i l s j b u t 
hes l e s s t h a n 35% aoderat>,-l;/ h i g h p o t e n t i a l s o i l s (wliich v;ould pt i t i t i n c l a s s 2 

C l a s s 1 c o n s i s t s m o s t l y of f i ^ r r i c l u v i s o l s , o r a c r i c f i . - r r a l s o l s d e r i v e d from 
l ixa&stonc , which. hav>.. a r e l a t i A r o l y hi^di pïJ, The- c l r .yey f o r r a l s o l s ( o r t h i c raid 
r h o d i c ) make up most of c l a s p 2 l a n d 5 w h i l e the- ( n i a i n l y x a n t h i c , ) f ( ; r r a ] . s o l s 
w i t h r. coar-so t o p s o i ] , o r a j.oriiiy s u b s o i l forni t h e backbone of c l" .sa 3 l a n d , 
A r e n o s o l s occxip?/ r.-oat of c l a s s 4> w i t h l a n d c l a s s i f i e d as n o n - s u i t a b l e - ( c l . a s s 
5 ) c o n s i s t i n g l.-irrrelj/' of s h a l l o w a n d / o r v.'et s o i l s . /; sepr . ; r ; i t ion h a s b e e n "lade 
i n n o n - s u i t ' i b l e l a n d d o m i n a t e d b y f r e e l y d r a i n e d ?.'Oils ( c l a s s 5-''-,; '"'nd l a n d vrit'o. 
hydroo iorph ic proiJert i^aS ' c l a s s 5^)9-^ /h ich i s p o t e n t i a l l y s u i t e d f o r paddy r i c e . 

t j o i l s h"va a l s o b ,̂, ,n sep -^ ra t „d wit t i r o s . pec t t o t h e i r c r o p s u i t a b i l i t y . J ipar t 
from t h e f e r r i c l u v i s o l s wliich can supX)ort a \ / ide ran.'^e of c r o p s i r i t h o u t havin^T 
t o add l i n e , a l l othej? s o i l s a r e b a s i c a . l ] y o n l y s u i t e d f o r more or l e s s a c i d 
t o l e r a j i t c r o p s . Under t h e farmijv^: s y s t e m s c o n s i d e r e d o n l y t h e f e r r a l s o l d e r i v e d 
from l i r a c s t o n e migh t bo' a b l e t o grow r ia izo oconoi:dca, l ly9 evevi though l i m i n g w i l l 
bo r e q u i r e d . Kie r o i c a i n i n g s o i l s a r e n o t s u i t . , d f o r ma ize on a c c o u n t of t h e i r 
a c i d i t y . They s h o u l d be c u l t i v a t e d w i t h c r o p s l i k e m i l l e t , sorghum, coi3sa,va5 
u p l a n d r i c e , t e a and pineai - . j / le . 

i t i s conclud.ed t h a t t h e p r o j e c t art,'>a o f f e r s aood prosp^c t i^ f o r a g r i c u l t u r - r J -
dtV<.,lopmont as i t c o n t a i n s s u . f f i c i u n t l a n d c l a s s i f i e d a.s c l a s s 1 , c l a s s 2 o r 
c l a s s 3 w h i c h , ,t?ivcn t h e c o r r e c t cho.-ice of c r o p s , c t :xefu l mfinpvgement and. due 
r ea . a rd f o r cons>. ; rvat ion p r a c t i c ^ - s , c an b^, made v e r y r o a s o n a b l o p r o d u c t i v e . 

t a b l e I " D i s t r i b u t i o n of s o i l typv^-s i n t h e pro^juct .?.rea ( i n 1:-A ; 

s o i l typ-J i 

f h o d i c i \ , r r a l 3 o l , 

- o r t h i c f e r r a l s o l j 

Jcanthic f e r r a l s o l 

acr.i.c f . - r r o l s o l 

g-leyic f e r r a l s o D . 

f . j r r i o acr . i . sol 
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1 f;7Leylc CcV.biscl 
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- Messrs. Uansen and Eroe •diuis, Land Use i'lanning Officers in Solv/ezi, for 

the i r helping out with many admiinistrative chores, in par t icular the pro­

vision of fuel , which enabled the survey teams to concentrate on the actual 

fieldwork, Mr, Broekhuis is also thanked for his assistence as a s o i l 

surveyor in the survey of ilwinilunga d i s t r i c t . 
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the cheer fu l assiste^nce rendered by them a t a.11 t i n e s d-urinr the fieldvrork. 
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1.1 PRjJFACE ''''\ .-y^y..- •• 
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é>s''-£i p r ecu r so r to the North Western P r c ^ n c e Arer Develop.nent pT'^j--^ 

in i t i c - t ed by the Govern-iient £)f Zsiabie. &nd funded by the Internc.t ionti Fund 

f0r A g r i c u l t u r t l Development» the S o i l Survey Unit wts reques ted t o c t r r y 

out tn explor£.tory survey of the p r o j e c t e res in order to t t k e s tock of 

tKe. s o i l r e sources ev£,il£:;ble» I t viftis furthermore suggested thti t & I tnd '• 

c t p t b i l i t y mc.p be d r ived from the s o i l raep to ind^^ntify &re£.s with & 

( r e l a t i v e l y ) higli £ .^ r icu l tu ra i p o t e n t i a l . 

i>n egreeoient v/î s s igned in Apri l I982 between IFjJ) c.nd the Governfflent 

u± Zeunbia for a t e c h n i c a l i»ss is ta ice Grtut t h a t would enable the S o i l 

Survey Unit t o execute the survey* In Ju ly I982 the i ' l in is t rv of i ^ r i c u l -

t u r e and Water Development cjid the RegioneJ Centre for Se rv i ces in 

Surveyifag» Mapping and Remote Sensing concluded a. f u r the r agreement t h a t 

would provide a s s i s t e n c e t o , t h e S o i l Survey Unit in the use and i n t e r ­

p r e t a t i o n of Landsc.t imagery» a medium in which the Unit had not been 

involved e a r l i e r * 

Fieldwork s t a r t e d in ^lUgust I982» with the a r r i v c l of Professor Liójig 

as the f i r s t consul tant» and l a s t e d u n t i l the end of t ha t y e a r . Three more 

v i s i t s with consu l t an t s wer<̂  mrrip f.o -t-h^ -nycif^^r^f. ?,ref, dur ing the f i r s t ha l f 

01 iy83'» n&p-coiupilation and the p r epa ra t i on of the land c a p a b i l i t y map 

took up the g r e a t e r p a r t of t h a yeex» v/hile the r e po r t was d r i f t e d dur ing 

the c lo s ing months of I983» and wajs f ine ly publ ished in Apri l 198if« 

t»2 LQC^JIQN ATP (JOrfriUHICTIÜNS 

The p r o j e c t area encompasses t '.rec d i s t r i c t s of North-Western ProvinceT 

Solweei» Kasempa and i»Iwinilunga« Ghizera d i s t r i c t had r e c e n t l y been 

sepa ra ted from Kasempa d i s t r i c t » but no d e f i n i t e boundary between the new 

d i s t r i c t and the remainder of Kasema d i s t r i c t had been e s t a b l i s h e d a t the 

time of the survey» At the a d v i s : of the Land Use Planning Sec t ion in 

Solwezi the boundary between these two d i s t r i c t s » and thus the southwestern 

boundary of the projec^t area» was assumed to follow the l i n e from where the 

Mushingashi r i v e r c rosses the Solwezi-Kasempa d i s t r i c t boundery to the 

source of the South Husonweji r ive r» end from the re tlo^jg the South Musond-

weji» the Lower rfusondweji and the Dongwe r i v e r s up t i l l the confluence of 

the l a t t e r r i v e r with thu Lt^ijfuta r i ve r» where Western Province boundciry 

;!T es» . - . - • - .... 

r-
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ïhe t o t a l area of the th ree d i s t r i c t s i s fs—£üllo\T&l*' 

Solwezi 

K&sempe 

Hwinilungfc 

t o t & l • 

2i969i5uu ha 

3,1Zt'.',ifOO hi, 

2,090,400 ha 

8',209,100 h& 

1,213,200'; ha 

1 J 3 1 Ü , 7 0 0 he' 

719>600 • he • 

ikV/o) 

(km 5,2if3,500 ha _ 

the second s e t of f igures i n d i c a t i n g the area occupied -by j i a t i o n a l perks» 

p ro t ec t ed f o r e s t s and gt-ne managcraent a r e a s . Meanwhile the boundary 

between Chizera and Kasempa he^ been f ixed . I-^ i s . s i t u a t e d far .nore t o - t h e 

eas t than the assuaied boundary» hence the surveyed area inc ludes about one 

t h i r d of Ghizera d i s t r i c t . 

North - Western Provinc.e i s r a t h e r scEXitily provided with roads' . The 

aa jo r a r t e r y i s the road froüi the Copperbelt to the j^jigolan border at 

Jwimbe. /it the tiiiie of the survey the s t r e t c h fro.n Kaboijipe r i v e r ;to Mwini-

lunga was in the process of being t a r red» while e a s t ,of the Kapcabo r i v e r 

the ro td htd been .netal led from come time a l r eady . ^.11 other roads are •" 

e i t h e r a l l -wea tne r grave l roads or d i r t roads» The main^al l -weather roads 

run from Mutanda to Kasempa» from Keserapa to K,aoma, from Kawana to' Kalulushi 

end from Mwinilunga to Jwimbe • u number of minor proads serve l o c a l i t i e s 

l i k e S t . F ranc i s miss ion, Nttmbuj uh i l cnda , Chovwe, Chibwika e t c . .: •• 

On the whole these roads are f a i r l y good, as they s.affer l i t t l e from 

danege caused by heavy l o r r i e s » but due to the unconsol ideêted na tu re of-' 

the Kalahar i sand depos i t s rocds p a s s i n g , t h r o u g h - t h i s region, can be d i f f i c u l t 

to n e g o t i a t e , e s p e c i a l l y dur ing the r'. \r'^seasoné Bridges are the main 

bo t t l eneck on the secondary roads as they are not alw£>ys being p roper ly 

main ta ined . Some very long t r a c k s p e n e t r a t e the mere remote ci^reas. Mont jf 

these tracks,, were, formed. "oy geo log ica l survey p a r t i e s » The'' t r a cks themselves. 

are well passable. , but. profcrlems occur at t-iie s i t e s o f ' b r i d g e s , ^..ppare'ntly 

these are wantonly being..burned or otherv/ise mtde u n f i t for use by poachers , 

who do not want to run. the r i s k of being d i s turbed by* g'ame guard pa'tKuls. 

The r e s u l t i s that.-.lar^g p a r t s oft the p r o j e c t area cènhót ' bé reached other 

than by foot» although, the popula t ion centres ' 'can' , a t ' l é t s t in -bhe'̂ -dry "̂ ^ 

season» a l l be r.eached by v e h i c l e . >jn o u t l i n e of the'ró'ad"network' i s included 

in f igure 1» ^ ,. . • .• ; ., . .̂  •-v • • • :•• .-'-^ • '•-;-' -'" "' •"• 

- J ' ^m.^^^^. '-. -•• 

V 



POPUL-.TIUN. • - . . , • 

North-Western i"rovince i s the leegst densely popult-'ted province 

of gSinbie.. Thct Wc.s trut; in 195^' (year of the f i r s t census) cud. s t i l l 

iiQlds todfciy. The popule t ion dens i ty for the province £.s & whole i s 

2.if km t ebout one t h i r d of tho nó.tionel d e r s i t y which stfcnds a.t 

7 «5 km . Lfcrge p e r t s of the province exe in fc<ct completely un inh i ­

b i t e d . They include n t . t i cna l peirksj gó ï̂ie .ntn&geaent £<refcSj p ro t ec t ed 

f o r e s t s e t c .» but even ou t s ide those £;c.zetted t-rec.s the re re,nt.in VLst 

eiapty s p a c e s . 

Th£,t in the p£.st so t t leu icn ts raust h£.ve been widely d i spersed 

C£<n be conluded fro-n the study of eerie:! photographs» end ctxi t l s o 

be der ived fro.a s i ^ns of former h c b i t e t i o n in the f i e l d . Nowedays» 

however» the popula t ion i s concentra ted t long roads» near cen t r e s of 

adi i i in is t ra t ionj schools» h o s p i t a l s e t c . Landsat iaagery abundantly 

shows t h a t the re are no c u l t i v a t e d f i e l d s t h a t are s i t u a t e d far away 

from the p resen t road network. 

Of the th ree d i s t r i c t s comprising the p r o j e c t area» Solwezi not 

only has the h ighes t popula t ion (92.ifOu according to the I98O census)» 

but a lso has the f a s t e s t growin^^- popula t ion (^•2.-/ó between I969 and 

1980) . This growth r a t e an probably p a r t l y be a t t r i b u t e d to the 

reopening of the Kanshanshi mine in the e a r l y seven t i e s» The average 

growth r a t e for the province i s 2.if^» which i s a lso the growth r a t e 

for Kaserapa and rfwinilungc d i s t r i c t s . Table 1 shows the average 

popu la t ion dens i ty as determined during the th ree censusses t h a t have 

taken p lace in ZaJibiaa 

— ^ — * ^ ^ - i » — ^ • ^ ' I ' • I I .1 • . • • - ! « n i l I I • I I 1 I I 

J 

t a b l e 1 Populat ion d e n s i t y (per km ) and average cjnnual growth 

1963 1969 1980 

S c l w o r i 1.5 1.8 (2 .9 / i ) 3 . 1 (5.2?«) 

f lwin i lunga 2 . 2 2 .if (I.9-/Ó) 3 . 2 (2 .5x0 

Kaserapa •**• 0 , 8 0 . 8 (-0.6?^) 0 .9 (2 .if») 

^ i n c l u d e s p r e s e n t day Ghizer£i_ d i s t r i c t 

The p o p u l a t i o n of S o l w e z i i s c o n c e n t r a t e d around So lwez i i t s e l f » 

Kanshansh i mine» Sh i londa» Malcumbi and S t . F r a n c i s , rfwinilunga 

d i s t r i c t » b e i n g t h e second most p o p u l o u s d i s t r i c t » ht.s s e v e r a l f a i r l y 

d e n s e l y p o p u l a t e d a r e a s » Chie f c.mongst t h e s e a re i"Iwinilunga» L,nu t h e 

n o r t h w e s t e r n p a r t of t h e d i s t r i c t . O t h e r s " include t h e Lwawu a r e a 

Chbwika» Mtainbu and Kakoma» 1 
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In Kasempa d i s t r i c t (Populot iun 29 «800 in I98O) the re &re no .nsjor 

popula t ion concen t ra t ions otlier thóii around the d i s t r i c t capitfe-l' £jad nyer 

the se t t l emen t schemes». 

The pr inc ip t - l Qccupution of the popul£,tion i s ffcrminy» most of i t 

subs i s t ence cu l t iv t - t ion under the chit imene system. The mtin crops t r c v.-

sorghumi m i l l e t ^cJid m^izej c<nd cass&Vc. in the more s£.ndier pe-rts of 

dwiniluntjc. d i s t r i c t . PinetLpplo i s sn import&nt c t sh crop in t ha t d i s t r i c t 

t oo , while r i c e i s grown on the wetlcJid s o i l s £.long the Kabompo r i v e r 

nee-r Nttmbu» Hunting,, fishin^^ cjad the ga ther ing of fo res t products l i k e 

f r u i t s , 'honey end mushrocmsj s t i l l p lay an important pai* in the food supply 

of the l o c a l populat ion. . . 

C a t t l e keeping i s p r t c t i s c d on the sands of nor thern I'lwinilunga 

d i s t r i c t , where the Kalaiiari deinbos provide vast but poor pastures». In ' 

many other p a r t s of the p r o j e c t area i t i s ne t pos s ib l e to keep domestic 

animals due to the inc idence of t s e t s e fly» . 
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2.1 GJ^ULOGY 

The oldest rocks tlit,t form the geologict.l b&sis of the project 

aree. dt-te fro.ii the ir'recauubric'iit v/here&s the youngest for-nc.tiüns .nty htve 

been deposited ts recently as the etrly Quó-terntry (very recent c,lluvic.l 

deposits excluded)• 

The Precfĉ nbrieai rocks f ivhich belong to the so-cc-lled Bt-se-uent 

Complex, tre very much evident in the northern helf of the project 

ferefci where they emerge from the surroundint, younger formations in lerge 

dome like features» Lithologicc;lly they consist mostly of gneiss tnd 

gr&nitic gneissi becominij more gr&nitic in the northern tip of i'lwinilungs 

district» They ere clos^-ly associated with pre-K&tcjiga schists which 

p&rticulfcrly in the riwembeshi dome constitute & major component» These 

schistsi known as the Kabompo schist formation, are mâ ê up largely of 

phlügopite, muscüvite and kj-anite schists. 

The Katanga supergroup» separated from the Basement complex by 

a regional unconformity» was formed during the Itte Precambrian» Important 

elements of this group in the project area are the meta-siltstones and 

qu&'rtzites of the- Kundelungu series tnd the biotite schists of the lower 

KundélungUt The former occupy .large areas in Kasempa and southern Solwezi 

district» and ctji be found in scattered locations in western î fwinilunga 

district, while the latter is prevalent in northern Solwezi 

district and in large pcjrts of Mwinilunga district. The whole of the 

Kundelungu series has' been subjected to meta'norphism, which has genertlly 

increased in intensity in northern^ end v/estern directions. Qutrtzitic 

ridges are commom especitlly in Kasempa district» 

Metamorphised Kundelungu carbonate rocks, partly liwashia in age 

(pro-Kun^elunj-.u) are particularly ccLaon in the northe-rh htlf of Solwezi 

district. tiS a result of solution^wweathering they hj-ve developed into 

shallow basins. iJlsev;here other limestones txid dolomites of various ages 

occur» 

Scattered occurrences of intrusive granites and gabbros cai» be found 

in Solv;eBi £.nd I'lwinilunga districts» but they' are too smell to heve a 

ma^or influence on the soils of the area, and hcve consequently bê jn 

ig'Oored in most cases» Similarly» the mudstone that mt̂ rks the break between 

older formations and the relatively recent Ktlahari deposits-, end which o 

occurs along the Lalafute river on the boundary with «vestern Province, 

have nô t been separated on the soil mep, although th'c area unaerlein by 

these rocks can definitely boon recognised by wey of its drainage p&ttern. 
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On t h e - o t h e r h&ndi the b a s a l t reseuiblint ' b&sic igneous rocks uf the Lwawu 

area, tn Mwinilurifjc, d i s t r i c t i s of a la rge enough occurrence to warrant 

s epa ra t ion as parent . i ia ter ia l on the s o i l .iicp. 

The youngest geolot^^ical formation in the p r o j e c t area» apar t fro.n 

a l l u v i a l deposits» are the Ka.lthari sends t h a t are widespread in 

Mwinilunga d i s t r i c t . Thoir deposi t ion» .ntdnly by eo l ian processes» i s 

bel ieved to have s t a r t e d in the l a t e Ter t iary» and poss ib ly continued on 

and o i f u n t i l l the ea r ly Quaternary . The presen»t sand cover» varying in 

th i ckness fro.n a th in veneer of a few. iHotres to t h i ck depos i t s of s e v e r a l 

t ens of jaetres» i s kncvm as the Za.nbezi formation. I t c o n s i s t s mainly of 

wel l s o r t e d rounaed loaay qucTtz sands» but beccnes .acre loaaiy towards the 

nor the rn margins of the d i s t r i c t * This f in ing out i s probably p a r t l y due 

to d e p o s i t i o n a l sor t ing» and p£.rtly &ue to var ious fur.ns of admixture 

with l o c a l m a t e r i a l s . 

The ^'^^^^^•'•litholOoical groups t h a t form the bas i s of the d iv i s ion 

in s o i l s are depic ted in figvire 1 . 

2 ,2 PHI^IUGK^HY 

Zambia forms p a r t of the Cent ra l . . f r ic tn Plateau» which i s be l ieved 

t c '-C in u p l i f t e d r enn tn t :T a donu.a t i c nj 1 p l i i n tht.t \ILS prob-bly shaped 

during the n i o c e n e . This p l a t eau i uraineu by two major r i v e r systems» 

the Congo» flowing in to the ^ i t lant ic Ocean, and the Zaiibezi v;hich debouches 

i n t o the Indian ^cean . The nor thern boundary of the project , area formspart 

of the watershed between these two drainage sys tems. 

The e l eva t ion of the Cent ra l *ifrican Plate&u i s genera l ly well over 

1000 m. In the p r o j e c t a rea i t ranges from l e s s than 1200 m in the south 

to approximately II+90 '̂  along the Zairen and p a r t s of the *ja4:,olan borde r . 

Chafugums h i l l » s i t u a t e d nor th of Solwezi c lose to the border with Zaire» 

forms with i t s I68it m the h ighes t po in t of the p ro jec t area,. S.ubsidence 

south of K&sempa has led to the formation of the Busanga swamps, which i s 

the lowest po in t at c i r c u 1170 m. 

The genera l s lope of the land i s thus towards the sou th . I t i s 

r e l a t i v e l y s t eepe r in the a:outh of Solwezi d i s t r i c t and in Kasempa d i s t r i c t 

than e lsewhere . This i s both because of the subsiding e f fec t uf the Busanga 

swaaps, and a lso because the land in the western ha l f of the; p r o j e c t area 

has e f f e c t i v e l y been p ro t ec t ed aga ins t e ros ion by a cover of Kalahari s ands . 

So does the ^joneral e l eva t ion of the I tnd a l l along the West Lun^a r i v e r 

from i^winilunt^a to Kanyilomtaii a d i s t ance of nea r ly 100 k.n» remain f a i r l y 

cons tan t between 1350 and lifOO m» 



1 
• \ . - . - • ; ••' . 

Figure I. SIMPLIFIED LITHOLOGICAL MAP OF THE PROJECT AREA 
Km 0 10 2 0 4 0 60 8 0 100 120 140 Km 

• ' • • • 
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-hperf frOiü p l a t e a u » J a i l l s &nd landsc&pes cove red by K a l a h a r i sands» 

t h r e e .nore p h y s i o g r a p h i c l a n d s c a p e u n i t s ht.ve been d i s t i n g u i s h e d . These 

a r e l broken land» piedra'. 'nt and a l l u v i a l l a n d s c a p e s . Table 1 l i s t s a l l -L 

t h e s e p h y s i o g r a p h i c u n i t s and s u b u n i t s t o g e t h e r w i t h t h e i r s l o p e r a n g e s » 

Below follov^s a more d e t a i l e d d e s c r i p t i o n of e£€h of t h e u n i t s . , 

HILiii d)ID BEuKiiiN COUNTRY , , , : -%^# . j - -^ 

Th i s p h y s i o g r a p h i c u n i t brinii;s t o g e t h e r a l l l a n d s c a p e - e l e m e n t s t h a t a r e 

dominated b̂ * mode ra t e s l o p e s or s t e e p e r » exid have r e l a t i v e l y .narrow i n t e r -

f l u v e s 'Of u n e q u a l o l e v a t i G n i . ' î  _ , / -a^taj:. ' :: 

H i l l s (iHb) • ' • :• • ;• I 

i-r us <jharacter izücl by r e l £ . t i " - ^ ' l ' j ' r t ^ u p s.lqpes ( ^ ^ e x c e s s . o^^ojO i o f t e n * 

v e r y s t e e p Ĉ *-*/-̂  ^ "i ro)- . - ' ' - " '1 j.roc.s xT,"':Plainly fcrmed by r e s i s t e n t 

r i d g e s t h a t e r e j u t t i n ^ i ou t above t h e s u r r o u n d i n g l andscape • . Foo t s lopes» . 

where s t e e p enough» a r e i n c o r p o r a t e d i n t h e h i l l a r e a . ïJhere h i l l a r e a i s 

formed by c l u s t e r s of r e s i d u a l h i l l s t h e i n t e r v e n i n g » m o s t l y g e n t l y s l op ing 

c o a l e s c i n g p iedmont s l o p e s a r e a l s o i n c l u d e d i n t h i s p h y s i o g r a p h i c u n i t » 

The d r a i n a g e d e n s i t y of h i l l a r e a s i s u s u a l l y moder t - t e . S o i l s a r e s h a l l o w 

and s k e l e t a l on t h e s t e e p e r p a r t s » deep end w e l l d r a ined» o c c a s s i o n a l l y 

s k e l e t a l i n t h e f o o t s l o p e s » H i l l apeas occur i n e l l t h r e e d i s t r i c t s » 

Broken c o u n t r y (Hb) 
" • • i > . . 1 1 . 1 . . I • . 

Groups of scattered low hills (mostly less than 30 m high), lowcuestas» 

small dissected esoarxomonts end highly irregularly dissected Itnd have 

been combined' under broken country. The slope of the Itnd within this unit 

renges from moderately sloping to very steep (over 55/'»). In between the 

steeper elements there is generally more gently sloping land than is the 

case within the hill exeas. The density of the drainage channels» which 

locally are'steeply incised» varies considerably» but is in some ceses 

very higu. Soils in broken -eountry Itndscepe have ^̂  high degree of 

variability. Broken country is mainly found in Kasenpa district» in 

particular south of the '-listrict capital «4%;. 

PI.;.TLi>U ^ND PlEDAOm mmëi^My 
This physiographic unit contains the major Icndscepe forms of the project 

area. Plateau and piedmont» as used in-this report, are charecterized by 

predominant.ly gentle slopes. The two differ in their setting. Typical 

plateau features consist of en undulating landscape» with drainage provided 

by a network of d£mbos connected by small streems» and separated from each 

other by interfluves with low slope gradients tnd more or less similar crest 

elevations» Isolated hills or narrow ridges of more resistent rock provide 

some variation in en otherwise very monotonous landscape. 

*»4«!Ma**' 
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L&re,e piediTiont (ï 'p) 

R e l a t i v e l y broed £>ruc..s becked by a h i l l rui^e t-nd ^^i-^tly s l o p i n g down 

towt,rds £. stre£.>n or IBT^C duah^» P iodmonts ere d r t i n o d by £. nunber i f 

p & r & l l e l d r a i n a g e c h a m o i s running: n u ó r l y s t r ó i t s h t down t h e s l o p e . S ina l l e r 

p iedrnonts i which occur ccxijonly a t t h e foo t of s t e e p h i l l s » have n o t feeen 

s e p a r a t e d on account of t h e s c a l e of . aapp ing . Viihere t hey occu r w i t h i n 

a h i l l y a r e a t h e y h rvo boon i n c l u d e d under h i l l s . Elsewhere- t h e y f oral 

p a r t of t h e p l a t e e u . The piedraont s o i l s i n t h e p r o j e c t a r ea a r e n t i n l y .• 

s h a l l o w s o i l s . They occu r i n Kascapa d i s t r i c t o n l y . 

G e n t l y undu la t i ng ; p le i t eau (Pu) 

Th i s i s t h e p h y s i o e r a p l i i c u n i t i n t h e p r o j e c t a r e a t h a t has t h e l a r g e s t 

e x t e n t . I n t e r f l u v o s l o p e g r a d i e n t s a r e tj ,entlct and i n t e r f l u v e c r e s t 

g r c d i o n t s n o r a i a l l y ve ry v e n t l p . In Nor th - W e s t e r n P r o v i n c e t h i s t y p e of 

l a n d s c a p e i s b e s t e x e a p l i f i e d by t h e Kundulungu l a e t a s i l t s t o n e £nd 

q u e r t z i t i c s a n d s t o n e axoa» Here t h e r e l a t i v e l y wide de.abos l i e on ave rage 

2 , 5 kill frOiTi each o t h e r » wh i l e the i n t e r f l u v e s l o p e s va ry from 1 t o Z'/ó» 

The lower p a r t of t h e darabosj end soineti-nes t h e midd le p a r t as w e l l i 

c o n t a i n s a nt .rrow e p h i . a e r a l s t r eam f l anked by n e a r l y f l t t g r a s s l é n d s . 

Dur ing t h e r a i n y ser,s>-'n mc^t of the dambos become w a t e r l o g g e d » L a t e r i t e 

n e a r or on t h e s u r f e c e i s conimon a lgng dambo f r i n g e s and a long t h e u p s l o p e 

c o n t i n u a t i o n of dtiiibo heads» He igh t d i f f e r e n c e s between dambo f l o o r end 

i n t e r f l u v e c r e s t c t n be sovor £.d. t e n s of m e t r e s . The d e n s i t y of t h e 

d r a i n a g e ne twork i s modera te» S o i l s a r e deep t o ve ry deep end w e l l d r a i n e d » 

P l a t e a u w i th l i t t l e 's r no r e l i e f (Pn) 

In a r e a s where e x t e n s i v e mass ive l a t e r i t e und le r l i e s t h e s o i l m a n t l e a t 

s h a l l o w d e p t h t h e landscf .pe t^^nds t o become f l x . t t e r » w i th s l o p e s r a n g i n g 

from a lmos t f l a t t o va ry , g e n t l y s l o p i n g (O t o 1^^ , H e i g h t d i f f e r e n c e s 

between i n t e r f l u v e md doabo f l o o r a r e c o n j e q u o n t l y no more t h a n 

10 t o 15 m. U£.abo c...' s t r e a n s l i e wide t p a r t i but i n between seepage zones 

occur t h a t a re n e i t h e r open g r a s s l a n d s no r c l o s e f o r e s t s . These i l l -

d e f i n e d zones have ea i n t e r m e d i t t e v e g e t a t i o n » wi th grou-gs of t r e e s 

c l u s t e r i n g on low mounds t h e t a r e s e p e r a t e d from e t c h othov by g r a s s l a n d » 

Dambos a re soaev/hat d e e p e r i n c i s e d than t h e s e d r a i n t g e w a y s t bu t t h e i r 

d e n s i t y i s r c t h e r lov;» P l j t c a u a r e a s wi th l i t t l e or no r e l i e f ^ire on t h e i r 

u p s t r o t m a i d e a lways bouncled by g e n t l y u n d u l a t i n g p l a t e a u » on thc. ir down 

s t r e a m si&e t h e y m o s t l y a e r g e . w i t h o t h e r f l a t t r e a a l i k e f l ccdp la i i«s c r 

f l j B t s - s u r r o u n d i n g a.sw£:ap» The s o i l s of t h i s p h y s i o g r a p h i c u n i t a r e 

l a r , , e l y s h a l l o w t o m o d e r a t e l y deep and t e n d t o become ponded d u r i n g t h ^ 

r a i n y s e a s o n . They o c c u r i n Kasempa d i s t r i c t around t h e Busenga swamps» 
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Strongly d i s sec t ed _pl£.tec-vu. (Pel) 

This physiü{j,ri.phic u n i t lic.s rücclert.tely s l ep ing lend für.a^ng i- .iiEJor . 

component of i t s surfi-ce» Occ cSsionc,lly moderctely s t eep s lopes prevtdl» 

but gonert-lly the s lopes uxo n..t t s s teep r.s those of the h i l l y areas and 

broken l and . I n tu r f l uves ere l o s s bro_£d than those found in a ^en t ly 

undula t ing p la teau Itndscapc» although adji. ••.•.• 5n te r f luves a lso occupy 

approxiinately s i n i l a r o l e v c t i o n s . Due to the r e l t t i v o l y s teep s lopes 

e r o d i b i l i t y of the s o i l a t n t l e i s hi^jh ind s o i l s are the re fo re do^nintoitly 

moderately deepo This type of p l t t e t u i s p t r t i c u l a r l y p r e v a l e n t i n Mwinilu-

n^a d i s t r i c t where i t i s assoc ia ted v/ith sch i s t aceous p t r e n t m a t e r i a l . 

Drainage dens i ty of the i-ather narrow daiabos and stret^ns i s hi^h» 

D j ; jr US I T l UiM *dj L, s-i Dü G ^ Jr-^o 

Under t h i s hetdini^ t i l landsccpes t h a t have formed in accumulated m a t e r i t l i 

cs opposed to the o ther physiographic u n i t s t ha t have a denudat ional oriijin» 

are u n i t e d , vn'ith the exception of very l a rge danbosi dambos are not 

sep t ra fed as thej"- ere toe s a u l l to be mtp^ied out i n d i v i d u a l l y . 

Gently undulatin;.; f luvio~eüli£Ji depos i t s (Dk) 

Kalahari sand d e p o s i t s j vory ron t ly to gent ly s lop ing with very brc'td 

i n t e r f l u v e s . The na tu re of thf depos i t s v a r i e s cons iderably in the p r o j e c t 

area» In the wcst end south of Mv/inilunga d i s t r i c t they form high ly ing 

p l a t eaus with e l eva t i uus of over Î OÜ m and r e l i e f d i f fe rences between 

i n t e r f l u v e txid s t r e a a in excess of ^0 m. Slope g rad ien t s on the p l a t e o 

l i k e i n t e r f l u v e s ere l e s s then 1/oj but tovi/ards the deeply inc i sed stree.ns 

they may inc rease to moderatuly s lop ing (up to ^/u) . Drainage dens i ty i s 

very low, s t re tms usut . l ly lyin.jj more than 3 ku a p a r t . In the nor th of 

i^iwinilunga d i s t r i c t the Kalahari depos i t s are low lying» with i n t e r f l u v e s 

situatedfSome tens of motr^a above the l o c a l base l e v e l a t the most. Slopes 

are very gent ly s lop ing to gent ly s loping (0 to 3/J) . --• c . r i : l photographs 

and Landsat images at r e l i c ea s t — west l i n e a r dune system of l o c a l l y over 

10 kiB in length cm be d iscerned at p l a c e s . The nor t ae rn depos i t s 

merge gradual ly with the surrounding s o i l s . Their drainage dens i ty i s 

moderate . 

i'iX t ens ive dam bos (Pd) 

Datibos are b a s i c a l l y r a t h e r f l a t open aLuost t r e e l e s s grassy ejreas t h a t 

become waterlogt^ed during the r a i n season . The da.TJbos t h a t a.re shown on 

the map are mainly l a rge to very l a rge sandy da;nbos belonging to the 

Kalahari sand system» Sizes may va,ry froai anything of 2 x 1 k.ii up to I5 x 

6 km. In the low ly ing sands of nor thern i4winilunga they are very numerous 

and in many p l a c e s domina.te the landscape» Frequent ly zones of vjhite send 

vi^ith hardly any vege t a t i on rim these dambos. * 
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In tho high ssjicln they occur e i t h e r o.i tlie ngnxly f l r , t i n t c r f l uv ; • or 

occup;'- the v a l l e y s lopes f ron c r e s t to s t r e a ' . I t i s belie-^T-ed t'.irt in 

"I'tost cases tb.esG In.rg-e .-Ixu'.bos arc under.!ain by l a t e r i t O j a].ti.'.ou.':'h thJB 

laey he a t Vc,,Tyins ucpti i . All dctrho so.i ls shou..l;I bo coiif:.i'iered t o be 

hydroDior} hac s o i l s „ 

luivjar jQoodplaivis and_ t e r r a c e s ' JJf,. 

ji'lat s t r ip-s of low ly in£ land a a j o i n i n r r i v e r ch-anncds. i^ost o:" t>iis u n i t 

i s foraied in a l l u v i w . . I t inc ludes t e r r a c e s ^ Devees nn.d ba.c]<-.3̂ .'-"i/.;iC!. 

Terracos are not ^^ery consj icuous in the f i e l d as t^iey hp.vo • robab ly been 

re'A'orli.ed by e ros ive • . rocesses, , os t of t ' l i s "iinJ.t i s hoi rever for ' Q'"'-. by 

floodx^lain£5 r^roper, which-, are n e a r l y f l a t Oj-ien . , ress lands i''i.1,h oo r ly 

drained s o i l s , o f ten ha.vinf a, thic' ' . djirl aurfcice horir .on. ';be s o i l 3 of the 

t e r r a c e s axe - ios t ly i '^ i jerfect ly drajned» 

T!iiiö phys iographic i m i t i s F.rde up of lari're to ver:"' laxg-e basin:':; conte.ininf 

soj-ie pe renn ia l vet svairvoj a reas surrouniied by ex tens ive ."Tpr;?.;, f la. tsc ."lAsdl 

s t rea ' Js from the surrounding co'untr;;^;!'^^ disa,Pj.ea3" i n t o the s^'ainp's, but 

some l a r g e i-ivers l i k e the I PXUO cont inue to '.'ind t h e i r wa,y thrci^'th them» 

].3-rfe paxts of the opten f l r t s arc-; i inder la in by l a t e r j t e » ' a t e r lo rv inf. occurs 

over most of f l a t s durinfc the r a i n j ' season . l evees axjd br:.c].BWf:...-:\s pxe coi'ïKin 

along the streajasj al though they only c o n s t i t u t e a r'iinor ;̂  a.rt of tJie t o t a l 

nxea of the swanps. .„f-a-rt froi:; the tv,ro va jo r .s.nj'pSs, the "iisar^y. and O'i'mndu 

swai'iipsj soi'.'ie sijiall swaiups caii be fou.nd alon^; s'trtia" n in tha la.i lyio^- . a l a h a x i 

sp.nd a r ea of no r the rn i winl.luni;a. d i s t r i c t . 

'..•ja;/ibia's tv/o r;ain r i v e r s , the >,a'j]iszi a:ir"; -yie "afuej botbi ori^pinate iri 

the p r o j e c t a r e a , 'ihe /lai'jbezi r i s e s in the nor th of dwiniluLipa^ d i s ' t r i o t s froir. 

^Afhere i t f3.ows i n x-jestern : ' i r e c t i o n i n t o ./in^-ola, onl;- t o si;:h\ ba.c'' i n to 

/jai.bia. in /.a^^besi u - i s t r ic to ü;he afue, wtiich. har; i t s ]i.ec'f!.".-;.ter.s in the e a s t 

of Solwe'.i d i s t r i c t , like'^Jis:; flo-.-.'s fc^r a s^ïort djsta.ncc onlp through the 

d i s t r i c t before i t disfi,,: e-'irs .into eastorJ .y d i r e c t i o n i.nto 'bhe Oo^'iperbelt. 

/...bout 1/5 o.f tb.:5 pro.ject axepü i s pa.rt nf the :'af'iie dra-ina.je s.vste \, the 

reioa.indor draining ' d i r e c t .hato'the . ia,iibe/,i. '.!he Wtater8h.e(i b€+/?een these two 

bas ins runs ,ap,xo::;iriUxtel'y nürtli.'-soiitJï SOIT;..̂  20 Ixi i..;est of u.ta:o''V., a,nd 

follov/s the- lower :.i.alf of the So.li/ev.i -• .•. aso; ra road , .'..iout̂ i o.f • aser-ipa i t 

co inc ides i.'ith tl.ie rof'Xl to • ao::a. 

O'ther '.la.'jor .i"ivers in the p r o j e c t a r ea are the a,boj'i-05 'the ',.est Tunp'a and 

tlie jungaj, onlj' the l a t t e r drainrn- ; i n t o t.h& 'ïaf'ao. ' hoa>.-' r.ive'rs flow in a 

s o u t h e r l y t o s o u t h - e a s t c r l ^ ' d i r e n t i o n , follo'/.in;; 'th. .'general r^lo e of t ' o ].and. 

';:.o~et]ior 'with a nu^'ber of l a r g e r streai.;3 they c a r r y ' ja t ;r t;.irou ".out the ;'''i;iax. 
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figure 2 Brainage densities 

a) diaseoted plateau 
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'IhQir aniraal discharo'c hj'dro-'ra.'.h :>s , lioi-^ever, s t r o n p l y -•••.ea.l.v̂ c'. i n r e ' p o r i s e *' 

t o the outspoLen season.?,lity of tho prfic.voitat ion. ".he s n a l l e r s t r e a - o and 

dambos axe l iabl .e to dry out a t tlxo en..i. of the r a i n s , or beco/o reduced to 

a tr icI: lG only , TjV.t a l l tlïe stiy.r-y-is thiat d r a i n the hi/ 'h l y i i v lï.alaJisjri 

sands in Iwin i lunga d i s t r i c t are jere-an.ial . 

j)y and Isa-.^e the dra inage j . a t t e r n i;̂  d e i u l r i t i o , ?G i s t o be e^n.'ected in 

an a rea l a r g e l y fon-aed ovfjr s ed jnen t a ry roc'vT .and motaraorph.ic rochs li.13 

s c h i s t and ,::noiss. i-ocal v a r i a t i o n s J.ncludo r,''/.Ual i^atterns arou-xl tl.\3 

domes 'fjolv/ezi and :.<:tTsenpa d i s t r i c t e d , p a r a l l e l in areas with s t rong foldin.c 

•..southwest of . win i lunga , nor th of the .iolvre-.oi •• ChJA^ola roaxD.,, r e c t a n g u l a r 

i n fcau.lt lioiies ;jr3s«rapa d i s t r i c t ) and ten^Tin,:. t o doarra;.r;iod over the shallovr 

l a t e r i t e s of ILaserapa d i s t r i o - t . 

Draina.je d e n s i t i e s v.ary è i rea t ly . '.̂ ..„v̂ - ran^e froi?. ve ry lov in the hip-h 

l y i n c I.'pJ-.-'hari sands to ve ry hi£-h in t'u-; schis-trv around the "./est ;: uji^a 

r i v e r , Figxire ?. shovis the drainafve ixi±.tf3c:ii,? 1'o;c the th ree t^Tes of -lateavi 

t h a t have been dJ.stin{;"uishod in the pro/^ect c>«f,:yci.. rj_,̂ ie corj-'esi''onf3'n,'- dr.aina."e 

d .ensi t ieoj as raeasiirod on'1 ,250,COO j . rndsa t ii'^a/res, are .. 

d i s s e c t e d plateaTi 0.6> 

gen t l j - ujidul-atinr; pla.tear^ f'.43 

plateaai i r i th l i t t l e or no r e l i e f 0.20 

JJraina^^e d e n s i t i e s aire low-rin the liiK-;st,ono areas as w e l l , particu.laa"ly in 

the no r the rn p a r t of :jol\re7ii d i s t r i c t ^r'lere 'leop Idjnestone v.'eath.orinc: JIGS 

c rea ted s t r ea j i l e s s i'Ol;)e-li;v.o b a s i n s . 

Cince the avai labi l i ty 'pjT.d r e l i a b i l i t y of -rater h.as an i.'V.-ortant bearing: 

on the p a t t e r n of settlei'.i.ent, i t i s unCortunate t h a t in the j r e j e c t a rea 

hi^'h potentiaal s o i l s sue];, as tl'iosc found in liraestono sre.as fii^iiu-e poor ly 

i n t h i s r e s p e c t , wh.ereo.s the lf i laja.vi s ands , which ha,ve ver;; y-oor s o i l s , 

possess h i g h l y re l i a .b le sources of surfa^ce i,;ater. 

2 . 4 •\r.;G.-;vAïiOL: 

'llio p r o j e c t axea i s ba^sically covered by two ve^jetat ion ty^ea • Hionbo 

vroodland ajid I^aJ-aliaxi woodland. 'ïïae l a . t t e r .Is iirbermediate between ever;7reon 

Gry^tosepalw. f o r e s t and J.ecidiio-s rJ.n;:bo woodland, as Cr;>ptosepalux'i t r e e s 

axe u s u a l l y in the r .- inori ty. ' ore or l e s s "Aire Cryi3toseraluiii f o r e s t occurs 

a l s o i n the a r e a , in paxticuD.ar in .nst ' i ra ja : -a t ional I'arl-:, and PB a 

discontinuoTXS cover of the high .lying KalaJjaxi sands in the western p a r t of 

:..>rinilunga d i s t r i c t , 'J.h.is t^^o of f o r e s t i s as a r u l e surrounded by Ka laha r i 

woodland, which i t s e l f i s belie^red to be largeD.y the rosvLlt of the d e s t r u c t i o n 

of CrjrptoseppJ-U]:-! f o r e s t and the subsequent invas ion of IJ.or'.bo s} /ec ies . 

http://fcau.lt
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Minor occurrencos vere noted of ïiaxquesia. f o r e s t iLv/avai ai 'ea, I \ ' ini lun£'a 

d i s t r i c t ^ , Chipya f o r e s t \ n o r t h e a s t e r n j iar t of Ï-Arinilxm^fa d i s t r i c t , ; , 'ooth on 

lovr l y ing ka l a l i a r i s ands , and Ter ra i ta r ia a s soc ia t ed veg'otation on the i l l -

def ined dra inage aones of the l a , t e r i t o s in southern i'.asevipo. d i s t r i c t . 

According t o the Vege ta t ion iiap of asin'oia -,j,.;di'iondsj, IST'J/ 3:'a3:inaxi f o r e s t j 
i 

f r i nges some of the liiiiestone basins in SolvroKi d i s t r i c t , but t h i s v;3getation | 
I 

type Mas not encountered in the f i l e d . . 

ijdombo v.'oodland i^ the i.^ost ex tens ive vegeta-tion t;n;ie of the j - ro jec t a r ea , 

i t covers the whole of the ol.ateau r e g i o n , as well si3- the piodviont and h i l l y 

7,ones, C l i a r a c t e r i s t i c of iiioiubo '/oocila.nd i s ?a r a t h e r lo\/ d e n s i t y of t r e e s , 

wi th only coderp.te gro\rth in the l a r g e r p a r t of t h e p r o j e c t ixceo. owing to 

the occurrence of l a ' t ö r i t e a t r e l a t i v e l y shal lo\r depth . Conseouently the 

f o r e s t canopy i s r a t h e r opd'n"^'' ,y c o n t r a s t , t r e e s of the E a l a h a r i -woodland 

tend to be more vigorous in growth., have a denser ce^nopy s^the degree of \fhich i 

depends maiioly on the shai'o of Cryptosepiiluijn trees~^, \ ;h i le there Is of ten a 

1 ight unde r g r ov/th. 

'Ae dominant t r e e spec ies in Kio; ;bi) i/oodland pjre the ?rach.ystegia s p e c i e s , 

i n p a r t i c u l a r 3 . boel ïni i , and to a l e s s e r e^rtent p.. l o n g i f o l i a and P>, s'peci-- | 

f o rmis , as wel l as J u l b a r n a r d i a p a n i c u l a t a and I s o b e r l i n i a a n g o l e n s i s . ^ i 
V I i 

julberndxdia. was found to dO'^inate in n o s t of ;7asenipr, d i s t r i c t , whereas ! 1 

Brachys teg ia spec ies c o n s t i t u t e the 'Mé-jority in the other t j o ( d i s t r i c t s , thus | 

sugges t ing a re la t ior ish. ip betwoon ra i r i fa l ] . and d i^s t r ibut ion of th.ese t\.'o I 

genera . This suppor ts tlie f ind ings of-'Lrapnoll and n i o t h i e r . 1 ' 57 / ^•^'^ noted j 

t h a t Ju lbernaxdia prospered be txer in the d r i e r rj^'eas of the >' :i.oi:ibo woodl.^nd j 

üono, a.nd Brach.ystegia in the ^retter p a r t s , Isober ' i . inia an;^olensis tends to 

becoijje the foreriont t r e e in poor iiiofibo woofjland, \-,'hich on the id.ateau 

u s u a l l y n;ecUTS woodlaifl fori .od shallow a;id/or re] .a t r - ' e ly I'oo?.-!^ dra-ined 

s o i l s see sJoo VE-.i;.',\a'.."-' 1:71.» V i r t u a l l y j.mre s tands of t h i s spec ie s were 

observed l o c a l l v near tlie ,;.ioa:gin3 of t'-ie ;.;usanga swatio area,. 

Large paxts of ciii.' forestc '^ land are annual].y being burnnc', r e s u l t i n g in 

a- More or l e s s co;';j.d.ote ro" oval of the undergro\7th,, '/'ogether vjith 'die i 

Chitemene Dysteu of c i i l t . ivat i on t h a t i s s t i l ^ i.jidespread being p r a c t i s e d , 

and which involves a r-,j;U.l;;,r cJ.earing of patches of f o r e s t , these d i s turbances 

•̂.•ive r:lse to a d i v e r s i t y o..'. socondaxy t r e e spec ies t h a t Kia/.̂ es i t d i f f i c u l t 

to f ind vj.eaningful r e l a t i o n s h i p s bet^'oon the f f .un i s t i c coiip-osition of the | 
f o r e s t s sjid s o i l c h ' i r a c t o r i s t i c s . I 

2.13 OïlSifiï!:; 

Zarobia esoar iencos a t r o p i c a l sa.vannoh c l i j . a t s t l ia t i s c h a r a c t e r i s e d by an 

outspoVen divj^iion i n t o a dry sonson and a r a i n y soaison, Ua.ins s t a r t 

towards th,e end of the ;:,'oar and continue u n t i l Parch or . ' .pcil. '.he per iod j 

froi.". June t o l a t e Jcp to h e r oi- e a r l y Cctober i s normal^.y c0).ppletel3'- d ry . 
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Although this applies to the \ifhole of the country, there is a raarked gradient 

in prccipit'j-tion depth which in the vrestern part of the country increases from 

south to nortlri. V/liilo the average annual r a in fa l l along the southern border 

is less than 700 EUTI, the highest r a i n f a l l , along the Zairen border exceeds 

1400 mm, and loca l ly even 15ÜO mm. The 1000 irjn isohyet is considered to 

divide the country into a high and a low ra in fa l l zone. 

Figure 5 shoves that the lOCXi rnm isohyet transects the southern part of 

lasempa d i s t r i c t . Since the area sotith of ttria isohyet has very l i t t l e 

agr icul tura l value, the whole of the project area nay b̂ ? o-o»aidered to be in 

the high r a in fa l l zone, i^ever the l e s s , with annual precipitaions rangir^g from 

1000 to 1500 irffn, the var ia t ion in r a in fa l l in North-V/estern Province is largo 

enough to have important iraplications for agr icul ture . So will below-average 

rains in the south of the project area more eas i ly have an adverse affect on 

yields than in the northern part of the area. 

An important meteorological pararoe te r for agriculture is the r e l i a b i l i t y 

of r a ins , unfortunately very fev; data are available to shed some l ight on 

t h i s . Figure 5 shows the percentage probabil i ty ra infa l l for Sol\.7ezi. /is 

more than 5" (12.7 cm) of ra in can be expected in nine out of ten years 

during the greater part of the rainy season, and at l eas t 1C en of ra in in 

four our of five years in December, January and February, r a in f a l l in- the 

northern part of the project area seems to be assured. This is also borne 

out by the experience of the l a s t two years , when Solwezi and fiwinilunga 

vrere unaffected by the drought that struck the r e s t of the country, Kaserapa, 

on the other hand, with an mean annual r a in fa l l of 1156 mm, did not escape 

the droughts, (j^ 

The re la t ionship temperature - r a in f a l l is depicted in figure ^5. High 

temperatures combine with peaks in precipita,tion to create sui table growing 

conditions. Summer temperatures Eire actual ly lovrer in f'^winilunga than in 

Kaserapa, owing to the effect of cloudiness. In a l l three d i s t r i c t s the highest 

temperatures occur jus t before the onset of the r a in s , v/ith ICasempa being the 

ho t t e s t of a l l the three d i s t r i c t capi ta ls (average 32 C, absolute maxinium 36 C) 

Average winter temperatures hover around 15«5 C. Average m-inim-um tempera­

tures are lauch lower and range from around 5.5 C in June and July to 16 C in 

the sur.imer moi:iths. All three d i s t r i c t s experience a few days with f rost each 

year, f a l l i ng in June, July and August. Isopleths indicating the average 
y 

nuraber of f ros t days per year are superimposed on the r a in f a l l map (figure » ) . 

Although they are based on rather scanty information, and probably indicate 

too high a num.ber of days of f ros t in southeast Kasempa, they do underline 

the fact that f rost is a regular ly recurring featiore in the project area. 

The actual incidence of f ro s t , and par t i cu la r ly of ground f ros t , wil l not 

only dopen', ^.n the gro^raphical loc^-tion, but will a.lso be 

file:///ifhole
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s t r o n g l y dependent on the topop:raphica,l s e t t i n g . F r o s t i s fo r ins tance more 

l i k e l y to occur along dnnbo f r i nges than a t the upper s lopes of tho i n t e r f l u v e . 

In g e n e r a l , however5 crops f a i r l y s e n s i t i v e tc f r o s t should be aviu.ided in 

I\Torth-v/estern i^rovince. 

iiverage v/ind speeds are l i g h t and range from a low 1.5 i-^i/h (December 

to February) to a niaxiia\ij:-i of 2 to 3 lan/h (August and Sopteriber) , with 

i'lv/inilunga exper ienc ing the s t r o n g e s t winds. Despi te these low v e l o c i t i e s , 

s t rong gus t s do CDCCUT dur ing ra ins to rms which ai-e p a r t i c u l a r l y f requent a t 

the onset of the r a i n s , and can lead to damage to p roper ty and c rops . The 

r e l a t i v e humidi ty i s obvious ly high dur ing the r a i n y reason ( / Bty') and 

decreases gradual.ly t o around 4O/'' a t the end of the d ry se;.30n (^lugust and 

Septembery. Consequently, the evapora t ion i s f a i r l y low. l-'o f i g u r e s are 

ava,i lable fo r fn/ ini lunga, but in tiolwezi and Ka^sejipa the mefxn annual evapo­

r a t i o n as measured fror. an A pan i s 1540 mm only . Table 3 STanmarizes the 

main c l i m a t o l o g i c a l da t a as i-ecorded in the th ree d i s t r i c t c a p i t a l s . 

t a b l e 3 ~ C l i n a t o l o g i c a l d a t a 

month J F 

mi^, Tt;KPER;;TUHE ("c) 

M A Ï-; J J r S 0 K D Year 

Solwezi 19.9 20.1 20.1 19.C I 6 . 5 14.8 I 4 . 8 I7 .4 19.8 21.G 20.4 I9 .7 18.7 
Kasempa 20.7 20.2 20.7 20.2 17.7 15.3 15.6 18.3 21.8 23.3 21.5 21.8 19.S 
I\winilunga 19.8 19.3 19.9 19.8 17.9 15.7 15.8 18.4 21.4 21.4 19.7 19.7 19.2 

¥i.iM i'i;j[iiw?i 

Solwezi 
'Casempai, 
Mwinilunga 

MEAII MII^!II•lUï; 

Solwezi 
ICasem.pa 
ijwinilunga 

HiilKZ^LL '!'̂ T 

Solvrezi 
J^asempa 
ilwinilunga 

.RJ'JLATiyE HUAi 

Solv/ezi 
•'^asempa 
liwinilunga 

EVAPORATIOïf 

Solwezi 
Easempa. 
r.winilunga 

TIMPERA'RFEE (°C) 

26,3 
26.8 
26.0 

T-iiJffM 

16.3 
16.4 
16.3 

26.3 26.5 26 ,3 
26.7 ^6.9 27.6 
25.9 26.3 27.1 

ujmm (°c) 

16.3 15.6 13.0 
16.5 15.G 13.3 
16.2 16.1 14.3 

AL (mm) 

294 
278 
237 

IDITY 

84 
83 
84 

'̂ rain) 

115 
92 

n . d . 

236 240 65 
221 172 33 
208 257 84 

{%) 

82 B2 76 
83 79 73 
84 83 76 

96 116 122 
93 116 120 

n . d . n . d . n . d . 

26.1 
26.5 
26. C 

7.7 
9.2 
9.9 

4 
1 
8 

64 
59 
63 

107 
134 

n . d . 

24.7 
24.9 
25.5 

5.0 
6.1 
6.5 

0 
1 
1 

61 
56 
58 

92 
117 

n . d . 

25.2 
25.1 
26.0 

4,6 
5.9 
6.3 

0 
0 
0 

47 
51 
53 

110 
126 

n . d . 

27.4 
27.6 
28.4 

6,v 
8.1 
3.8 

1 
0 
1 

42 
45 
47 

160 
15e 

n . d . 

30.1 
30.8 
30.8 

10.0 
12.0 
12.5 

1 
4 

15 

42 
41 
46 

169 
192 

n . d . 

30.6 
31.^ ' 
30.2 

13.2 
14.3 
1.1.5 

51 
33 
94 

56 
47 
57 

200 
VO 

n . d . 

27.6 
28.3 
27.1 

15.8 
16,1 
15.7 

193 
155 
217 

77 
71 
79 

123 
125 

n . d . 

26.1 
26.8 
25.9 

16,1 
16.3 
16,0 

283 
258 
255 

81 
81 
84 

114 
100 

n . d . 

27.0 
27.5 
27.2 

11.7 
12.5 
12.8 

I36Ö 
1156 
1377 

6C 
64 
68 

1524 
1563 
n . d . 

Sources Cl i ina to logica l Summaries f o r ZaiTibia, Meteorological Dept. 1971 
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3e more 

a t e r f luve , 

1 in 

?mber 

L t i c s , 

i t a t 

The 

ld 
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•vapo-
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9.7 
?1.8 
9.7 

!6.1 
>6.8 
15.V 

6.1 
:6.3 
6 ,0 

285 
258 
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81 
81 
84 

114 
100 

i . d . 

Year 

18.7 
19.8 
19.2 

27.0 
27.5 
27.2 

11.7 
12.5 
12.8 

1560 
1156 
1377 

66 
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1524 
1563 
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CHAPTLR 3 MLT/.DDDLCGY 

.'.I L&ndsat rexnote sensinf' data were used in this soil survey to enhance 

the conventiontl methods of yoil survey as currently practiced in Zambia 

and as precursor to futare c.pplications in systeaatic end exploratory soil 

resource inventorying in the country» The captbilities of Landsat i.aayery 

to provide multispectrsJ.-. • i earth resource data and a synopti-C view has 

some advantcges over conventional aerial photogrcjihy in studying extensive 

areas. By using the nultispectral chtracteristics of Landsat data it 

becomes relatively easy to seper&te a nuuiber of environmental elements 

which often correlate with individual soil types in the field, üuch a 

separation allows for a strategic location of sampling points end dJwrreased 

accuracy-in recognizing and establishing soil boundaries. In edditiv̂ io 

inaccessible areas can directly be correlated on the image with areas of 

known conditions shov;ing similar ruultispectral characteristics. This 

facilitates thediscriminetionand extrapolation process much better than 

could possibly be accomplished with conventional air photography. The 

application of remote sensing in this survey was tine effective in that 

it was possible to complete the whole mapping phase of 8li5üü km within 

the scheduled time of twelve months» 

However, some difficulties were experienced in identifying individual 

soil types in areas where similex spectrt.l tones of the imtge related to 

different soils (as recognissed by ground saTipling) . Different soils in 

floodplain areas? especially v.'hore extensive burning caused spectral 

signatures to overlap» coula not be identified discreetlyt They were-. '''• 

therefore mapped as undifferentiated units. On the other hand» some areas 

which had clear reflectance differences (probably due to compositional end 

phenologictl variation in vegetation cover) were found to be associated 

with similar soils, thus m?.kin^ it dirricult to reelize the concept of 

the relatioiiöUip between colour sopaxation and individual soil units under 

such conditions. iOLthough, in general» landscape systems could be recognized 

and interpreted from the im&,-ery by means of drtinage pattern and texture, 
studied 

actual relief was best with the aid of stereoscopic view of aerial 

photographs as this is aot provided by Landsat imagery» Recognition of soil 

boundaries based on landcover separation was rendered difficult in «ones of 

gradual transitional soils. In order to overcome this, soil boundary lines 

were interpolated using informvition fpô j, observation points. 
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5.2 Data sonroe 

In order to gain background knov/ledge of the study area a nuirber of 

a v a i l a b l e resource da ta maps and l i t e r a t u r e vjatorialo vrore 9X3.T!nii'iea. 

These i r c luded topographic , geo log ic , laud i;se, vegctr-.t-i on ar;d low l evg l 

e:rploratory s o i l maps a t s ca l e s of 1:250.000, 1:1.000.000, 1:7':}0.000, 

1:500.000 and l: '2.500.0O0 r e s p e c t i v e l y . Docu'iier'ted l i t e r a t u r e on the 

EC/iis of Zauibia, s o i l survey procedures and land use planning; ^jiiiden 

v/ere a l s o s t ud i ed . A f u l l covercuje of a e r i a l p'iotojraphr-: (a.t sca le 

1:60.000, 1:';0.000 and 1:30.000) vas exa;:i:iued. Locsti.on of a e r i a l phcto-

graxJhs on the iuiagory was done v/ith the help of f l if iht pl3.:a •iiagrauis. 

Landsat f a l se colour cocTJOsite ii:'!0.p,es ;i;ere u^ed a t tvo ;-;c riles; one for 

f i e ld l oca t i on (1:500,000) and the ot'-or (1:250.000) for f;ïïtabli'-hiniT 

and p l o t t i n g the l;asic mapping u n i t s . Tho study area wa:.; covered by 

images which were ca re fu l ly s e l e c t e d t c cciijoide c lose ly v;itii the 

season during v/hich fioldwork was being conduc'-.od. Therefore , the ifiiagr.-F 

used v;ere those acquired durinr the dvy season on throe conoecutive days 

froiii 12th to I'l-th Septeraber, l y S l , except for ono üceno 22'̂ -t;iO-07595 of 

o - l l - o l . The following l i s t g ives the i-nagos witl: path and TOW nu.^bcr 

t h a t vere used e i t h e r in f u l l or in p a r t . 22'>24-072?5 d"^? /^^) , 22 -̂2 r̂--

07275 (185/69) , 22'!-24~072"2 (l:^5/7G), 22^25-073:^1 (186/eft), 22^-2£-0?5'v2 

(187/(^9), 22^:26-07595 ( I87 /70) , 22^^27-07^^- (IC8/68) and 2242v~07^^51 

(188/69) . -Figure 5 deijiicts the l o c a t i o n of these images. 

Black and white sxn.yle band images v;ere iLSod in supt/ort of tha 'h'.lae 

colo'ur images for e x t r a c t i o n of vore p rec i s e ijiforiiiatrion on e^cten-s^on 

l i i ' i i t s of h i l l y t e r r a i n and the flood p la in ; ; . Bavid ''-' (B/V/) was used for 

xdontif i ca t io . i of h i l l y and broken country ai^ea,.. I t v..a,-.5 a l so u.-!efv.l 

in i den t i faring boundaries of the flX)od areaö of the Eusa:i.ig.a sv;anps -ï-nd 

the ':il'.uvial f l a t s in tbe south of Kaso'ipa d i - t r i c t . Because band 7 :? c 

absorbed :;y v/ater i t gives a stron,:^;; con t r a s t botv;^.';n wet and drj lanv's . 

S e t t l e d a reas (includixiö cult : , vated land) wero i d e n t ' . ^ . - • u •<. e^.^^iLy 

on band 5 . Black and v/hite iin.^." • ,-.' do and the s tandard faJ.se .o_üur 

composite ( t ransxjarancies) acqa i r ea dur.....^ 'h'V ra iny month of I'larch did 

not give any ex t ra inJ'or..;ation because of r e l a t i v e l y 'un •'. v-' soi'^ n o i s -

tu re (probably at f i e l d capac i ty ) condi t ions of the grouna. 

5.3 i-h"ocedv.ree^/.2ïL..^-Siil^.^l."iJi^-£Ë.j_ ^n_t_erprc_ta^iipn_^v.iiö._J-i,^,-iilfc. 
The riethods adapted for the use of tbe Landsc.t data involved the 

following s t o p s : 

i ) P repara t ion '"or overly resoi'.rce rtaps r 
i i ) Prel iminary ana lyses ai?.d i n t e r p r e t a t i o n of La-m^Fsnt iiiiaf-'os-^ 
iii) Identification of sampling units 5 
iv) Plotting field observation check points; 
v) Synbhesis of jjrüli:-!dnary interpretation and i:'eld data: 
vi) Düliu;.!ation of fij-ial coil L:ar)ping unit;;. 

http://faJ.se
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D e t a i l s of the f i e l d observ&tion work, s o i l d e s c r i p t i o n uad s o i l 

c lc .ss if ic£, t ion are det . l t with in o ther chc.pters of the r e p o r t . However» 

i t should be. .nentioned here t h a t f i e l d condi t ions re l t^ t ing to vege tó t ion 

cover (pl&nt Ccoiopy)» ground surf&ce ,£ind st&ge of l ea f growth of t r e e s 

(.nost of them were semi-evergreon) vera r eco rded . This infor .nt t ion w&s 

ex t rapo la ted over areas of appax'cntly s i a i i l a r image c h t r t c t e r i s t i c s » 

which; could not be v i s i t e d b^ctuse of poor t c c e s s i b i l i t y and ti.-ne l i m i t . 

The following procedures btised on the above f ive s t eps were adapted 

in the development of s o i l . as;:;oci a t ion u n i t s ( the f i n i l mapping u n i t s ) 

using Landsat imagery as a base ma}')» 

• - - I-'reparetion for Kesource Maps Overlay 

Some background resource da ta maps were adjusted f i r s t to the f i e l d 

working s c a l e of i ;250.0üO. This process involved the geo log ica l map wüich 

was. enlarged from 1Ï1»000,ÜÜ0 to 1«250,000 using a r e f l e c t i n g p r o j e c t o r 

(o ther equipments could be used) i end d e t a i l e d geo log ica l mapsj for as far 

as avciilablo» w. ich were reduced from IllUÜ.ÜUO to the working s c a l e . 

*!. phys iogr tph ic map over lay was generated from the Landsct i.ïïógery with 

s u b s t a n t i a l s t e reoscop ic i n t e r p r e t a t i o n £nd v i s u a l ana lys i s of a i r p h c t o s . 

During t h i s exercise» topographic l i n e maps (witnout contoiire) were used 

to r e l a t e the genera l l oca t i on of h i l l y areas on the image. The a i rpho tos , 

howeverj were qui te usefu l in recogniz ing r e l i e f f ea tu res e s p e c i a l l y in 

the absence of contoured ma:,;s. Such fea tu res as inc i sed r i v e r channels 

genera l s lope gradient» d e t a i l s of flood p l a i n s (I'-eves» t e r r a c e s , back 

sw&iips) and a l l u v i a l f l a t s were bes t s tud ied throuc^h a e r i t l photo 

i n t e r p r e t a t i o n . Uther resource maps such as vegetat ion» lc.nd use and 

exp lo ra to ry s o i l dóta maps were used as spot and cross check referenne^ 

during the process of• identifying^, certa.in image f e a t u r e s . 

*i drainage map overlay of Kasempa d i s t r i c t was developed for the 

purpose of enhtncing and s tudying dra inage f e a t u r e s . For d i s tu rbed a r ea s , 

l i k e areas of i n t e n s i v e human se t t l emen t and the f loodpla in a r ea s , a i rphoto 

i n t e r p r e t a t i o n was used to obta in more p r e c i s e information on drainage 

c o u r s e s . This map made i t p o s s i b l e to i d e n t i f y .and sepa ra t e th ree raa^jor 

drainage systems» v i z . dend i t r i c» roc t an^u le r and derfcnf_,ed» the f i r s t one 

being dominant in the p r o j e c t a r e a . These drainage systems were subdivided 

i n t o s i x dens i ty c l a s s e s , r t n g i n g froia very coarse to f i n e . I t was found 

t h e t t h i s s e t - u p r e l a t e d well to the physiography and geology, fience.the; 

di'Ê.ineMe-fls.p-övèrlfey was used t.-- 'iöliiiSïLte fhe. d i f f e r e n t physiogr&phic 

and - ^-eoii^ic'"regions .iiüfo 4*ccvirately-4.~Indirect the drainage hed the re fo re 

an important bear ing on the s o i l s .jf the p r o j e c t aree as w e l l . 

http://det.lt
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3.5 Preliuiinary analysis and interpretation 

Separation of landcover types was made on a Landsat image mosaic 

. (false colour composite) at a v/orking scale of 1:250.000. Delineations 

v;ere based on (r.) spectral tonal differences, (b) drainage pattern and 

density, (c) textural characteristic:: of the image, and (d) surficial 

geo'ietry of-the drainage channels. Other environmental elements such 

as: hoaiogeneity of the image features, disturbances óf vegetation due 

to human activities (cultivation and burning), floods, time of the 

season during which the Landsat data v/ere acquired and available 1 

ground truth data, wore taken into account. Imago features which ' 

appeared similar or different were easily discriminated on the basis 

of these characteristics and each delineation was assigned a syabol 

a.ccording to the designed interpretation key. 

The key was based on visual interpretation of the spectral tone 

(colour, chroma and hue) and texture as, t:he main criteria. These were 

defined qualitatively. There v/ere many ways this could be done. For 

instance, one had to be flexible on whether one used letter symbols 

or nuibers. In this exercise, a co..,bination of both was used. The 

letter symbols (B, R, Y) were used to denote the principal spectral 

colours (blue, red, yellov;) of the delineation. 'This letter syuibol 

was follov/ed by a sm.all nui..ber standing for the overtone colour. A 

symbol like R_ would stand for deep red, while R represented light 

red, B^ deep blue etc. In addition, each delineation was given a serial 

identification number with a circle e.round it. This identification 

number was used to recognize different units during the process of 

mapping, cor^posing (identifying individual soil units of the associa.-

tion) and describing different map units. 
i 

Air photos v.;ere examined, both stereoscopically and singly as 

second level ground truth, to obtain more inform.ation about observable 

environmental features on the image and to ascertain their actual 

boundaries in case of doubt. Aerial photos v;ere also used to locate 

ground sampling points. ^ 

I 

3.6 Identification of samplin£„units 

By overlay interpretation general association units could be j 

predicted by composing and synthesizing information on the _s' 

integrated nap overlay of geology and'physiography. 
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3.7 

3 .8 

T h i s i n t e g r r t t . ' d mn;V uns supür imposLd o v t r thr.: Lnnrisr.t br:se mnp. 

The InnLicGvcr s u p p r n t i o n o v e r l r v wrs th^n I n i d nn t o p of t h i s 

i n t e g r c t L d ;,i:-;p o u t r l c y o Th i s MrrpnrjfcmLnt Rllüwtri fo r s i m u l t s n t o u s 

s t u d y of thü mfo rmr . r i on an thL thi-i-c rcsourr::.: rnnpa ( i . ü Lr.nrisnt 

imngG, c i e o l a Q i c n l / r h y s i D g r D p h i c end l rndcavL.r sup; r'-;tiDn mr;p), 

Sümpl ing p o i n t s Ljf2rc thon sLluctt-r i on the^ b p s i n of r t f I c r t r n c t 

d i f rcjT'L.nc'ja of the imanc , gLologi f in l rnd physiorjx'c;. h i e üotü end 

thi.^ i n f i r r u d s o i l ch r? rc 'C tE ; r i s t i c s . For iJxgmplL:, rx OGriurRtian 

chsck p o i n t coü ld bi- locr-^tL-d on r(.:Cügnisr; b i t f̂ nd un i forh i ly 

r.^prüS£jnt. ' : tiue uiot s i j o t ; shcl loLj or I n t t r i t u d u r i c r u s t , r . runs of 

d i f ü r ^ n t « « g c t r . t i o n a l cenopy covur ( i n d i c o t t d by d i s t i n c t shs t lcs 

of infrt-irud t o n e ) , knuun gt-ai o a i c a l u n i t and phya io . j r ' - ph ic p o s i t i o n 

( i n t e r f l u v i n l , u p j c r , ndddlü or louicr - - i n n p ) . In cdd i i t i on t h o 

D b s ü r v r t i o n check p o i n t s uc.re lor..- t e d in .sunh n mi-̂ iTT,.-̂  +hnt t h e 

daminnnt s o i l of pny giv;-n s o i l as-^Dcint ion üoul t ' bt_ L^xpt'Ctc^d t o 

bu s t n i c k . BLC!:;USU: of the? l ü r g b c x t o n t of thL s tudy rnren pnd Icck 

of oc'^uss trE^cks t o somo of t h e p l a c e s , thi. i n f r r n r . t i o n o b t e i n u d 

on t h e sampled u n i t s ujns e x t r a p o l a t e d to o t h e r p o i n t s uf Fiii ' i i lsr 

imfjoe c h s r - i c t e r i s t i c s uhorc SFmnling uas not .•.•;onriücti_-d, 

° lot- ' . inc; *" i e ld ' 'Óbservr - r t ion P o i n t s 

The s e l e c t e d o b s e r v n t i o n check p o i n t s on t h e i insgery u e r e 

t r r n s f e r r e d t o the a e r i a l p h o t o g r p p h s end n l s o on e, l-.SüUfUGQ imnoe 

( u h e r e no pho to cover uns a v / a i l n b l e ) „ These luere used f o r f i e l d 

L o c e t i o n , By doing so i t became p o s s i b l e t o l o c c t e R c c u r e t e l y rhe 

check p o i n t s i n t h e f i e l d , t h o s e r< c o g n i z e b l e groi.'.nd f e ^ ' t u r e s s 

s-uch Gs r i v e r j u n c t i o n s , c r o s s r o n d s , s t r i Ems, s h a r p roed bends 

ujere used as r e f e r e n c e , " i r p h o t o g r a p h s u e r e vi.-iiitid s t e r e o s c o p i c c l l y 

t o s t u d y t h e ground c o n d i t i o n s in s u f f i c i e n t d e t e i l bf.:forc t h e f i n a l 

l o c e t i o n of thi.; check p o i n t s . Th i s p r u c e d u r e u t s ve ry i m p c r t c n t 

in f l o o d p l e i n s and c u l t i v a t e d o r e e s uiht.rG gronnd f e r . t e r e s u e r e 

n o t eluF.ys clec?r on t he irnuge. Al l t h e f i e l d i.henk ^rnints u e r e 

p l o t t e d an e, c l e n r a c e t e t e f i lm o v e r l a y u s i n g the; Landso t imr^ge 

as e b a s e . These p o i n t s uiere numbered a ' ccc rd lng t o r o u t e end 

su rvey c e r t y . 

F ' re l i in inary I n t e r p r e t e t i o n LJil:n F i e l d Deta 

Eech s o i l o b s e r v e d ^ Q S c-ggcribed 2ccard:Lng t o s t n n d a r d S o i l 

Survey '^ni t p r o c e d u r e s . For each d i f t r e n t p a r e n t r i i r t e r i s l s o i l s 

u i t h fvirriilor f i ; Id che c c t e r i e t i c s u e r e grouped t o r e t h e r end 

c l a s s i f i e d o c c o r u i n g t o bo th t he FZ-.G S o i l hr.u of t h e Uor ld Legcsnd 

end the S o i l Taxonomy. T h i s groupingijJHs a d j u s t e d L...h, j-e neces :oary , 
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cjnd the c lass i f i ca t ion refined when the laboratory resu l t s became available. 

The range of charac te r i s t ics for each so i l thus distinguished, v/as now des­

cribed as well . ^̂ .11 the so i l s ^ including the major phases were given a colour 

syrri.bol with which they were identif ied and marked nn the f ie ld observation 

point overlay. By superimposing the throe overlay naps (^geological-physio­

graphic, f i e ld observation data and landcover sepa-ration) on to" of the 

Landsa.t image all the assembled data vrere put together. I t became then 

possible to analyse a l l thi's informsition from, eacli location and conveniently 

synthesize the data through overlay in terpre ta t ion . 

The s o i l associat ion uni ts resu].ting from the i n i t i a l in te rpre ta t ion 

wore then revised. This was done by checking the relevance cf the p r e l i ­

minary mapping un i t boundaries a.gainst the established SOJ.1S within ea,ch 

un i t . Since a l l s o i l ha,ving a similar c lass i f ica t ion v/ere grouped together 

and assigned a colour symbol, i t v/as easy to recognize and compare the i r 

d i s t r ibu t ion with the corresponding tone and-or pat tern on t te inage. j 

Hov;ever, most of the revised boundaries agreed closely vjith the preliminary 

separat ions. 

5.9 Delineating 3oil Happing Units J 

The com.püsition of the mapping un i t s , ^i terms of percentage of ind iv i ­

dual so i l un i t s , vas established on the assumption that there was a re la t ionshir 

betv;een a given s o i l and i t s corresponding spectrtil tone and pat tern on the 

image and also by taking into account the c?,tenary sequences as observed in 

the f i e l d , .̂ .n estimation of each association composition (by percentage) 

v/as achieved by comparing the proportions a.nd d is t r ibu t ion of onvironm.entaJ 

elements of the image '.v'hich corresponded to the pat tern of occiirrenco of the 

s o i l uni ts in question. For example, if a cer ta in so i l un i t , e .g . oxic I 

pa leus tu l t ( f e r r a l i c arenosol, FAO), could be associated with a bright and 

fine textured red tone on the image, and this colour element accounted for 1 

a quarter of the del ineat ion, then this s o i l uni t would represent 25/'''. of the 

t o t a l area of that par t icu la r del ineat ion. The proportion of the other I 

remaining individual so i l uni ts within the delineation were assessed in the 

same way. Information pertaining to the identified, mapping units was ex t ra ­

polated to other apparently sJiiiilajr units v;here no observations had been made. 

However, the composition by area percentage of those extrapolated uni ts had 

to be assessed individually. 
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In order to reduce the final number of mapping'units those 

associations v/hich v;ere identified to be sinilar in terms of dominant 

soils and, v\;hGre 'feasible, the associated soils, v;ore grouped together 

(lumping). Apart froir. drastically reducing the final nu'.::ber of i:T:'.pping 

units this grouping yielded units' that -wore useful in doteridning land 

capability clasGes, • ' - •' 



4.1 x-revio'tis \K>XL 

Lefore tho present aurvc^' Wc;.3 init lrAea rel-^iivoly l i t t l e a t tent ion had 

been ir.id to the- so i l s ox i,orth-,,G3terïj rxovince. The -/ery f i r s t E.̂ .p depictin;,, 

the so i l s of the province MLS, of course, Trr-pnell'c. \/oll l-jiovn ' / jcotnt ion -

J o i l . c?.M ux i;orthern iuiodcsia", sheet 1, vrh.ich i./cs ; viblislied in 1S57 (see fi£:ure 

7; 5 althoujjii fieliil\/ork for this vz.\< was carried out in the ecxDy thix^ties. 

Iho lodend fox- th is n\s:^> useo ve<jetr.tion types to si.bdivide tlie lend at the tvio 

h in iec t l eve l s , i/'iilo the thi rd and I r s t level is brc.kon dovm accordinc to 

jjgincral so i l j^roui^s. Por the 'project rrea b rs icc l ly tv;o f':rü>ips of so i l s have 

been distin£,\i.ichGd.. the j-la.terxi so i l s and the a l rhar i s;.nds, t c e t h e r with 

so?'-ic .xiscellaneoi'G s o i l s , 

x̂od ecxths, lioi.'ovorj \rcre considered to diifcï" enou{,h froci tho avera^'O 

x-'lateau soiln tc Mpxrpnt t he i r cm , lappina uni t , p_'arentl:/ tliey i.;ere wainly 

separated on recount of bein:^ ;:rGferred by tho ]oc"l ooiailotion for faraiing, 

altho^i^h s Mno of the i r chs rac te r in t i c s , l ike depth and colour, uere noticed to ' 

contrcst uiV: those of the othei' j d r t c iu s- i l s . I t v/as also reco';;nized that 

the red e-'-irtho occur chiefly over doloj.iite and fej.dspathic rod" of the a.tanr.'a 

systc;.:, 

'xhe plateaai::. so i l s sen/ju s t r i c t o and described as hi/;hly leached, of lo'.; 

or;^aj.iic rarttor content, -jith a Mcn'k •jranular s t ructure in tho u.pier horizons ;" 

end \;i.th coiu/nonly 1 tor i t . concretions in the lOArcr subsoi l . Cn the riap no 

further sxibdivision is made in th is cl';'ss of s o i l s , but tho acccipofxiyin/^- report 

distin^'^uislicö three sub:^rcups, "yhc Old j - . t e r i t e ...oils refer to the shallow 

'''trunca.ted'' s o i l s , i/allid rroy to yolloi/jsh, ovorlyin,:,- '.'^assivc l a t e r i t c shee ts , 

as they occur in southv/cot '̂SCJiipa d i s t r i c t , biiiit Coloured -rrxdy ;Joils 

comprise the •Scxjdveld'' so i l s vli'-'it clayc;y so i l s \.'ith a very li.:,-]it, r.ather 

s-'Udy t c p s o i l ) , but no i.-enticn is nado of -11x00 occurrin';- in or th- es tern 

xrovince, t'lor. Ji i t wrs realir.ed that thoy foci over ^^-ranitos, •ncissos rnd 

associated roc ;^ . Yellow .?nd (.rrj.je clayey r>oila concern the reddish bro'-n 

cla-yey s o i l s that occupy la r jc ..ai-ts ol '.olveai rnd . t:set!p,a dis t r i<; ts , og 

vroll as ccci'rri;';^ in \?inirLm_,a d-is tr lct . 

xiio .alcJiax.^ ,'iand so i l s cxe divided into Unc'.ifferentiated . a l r j i r r i so i l s 

y t̂'ie ilrhRX'l sfixls ; r o ' c r ) j tlic ïr£X!Eitional ...xnds, ''.a/in;; a .'royor or 

bro-..ncr cf>lour rxid bcin^ less acid, and tho .'vlrhari Jontr.ct ;jo.'ilG with a. 

.ore loai.i;;' tc:.turu, ihus , despite Ij-.c^iUj several of th' i.iodern s o i l survey 

r i d s , end w^th far Ic^os accessibi l i ty to tho ."rcr j •..rapiioll and r.sscciates 

\ ere .alre.'dj able l^' uJstin:;,uish the ^ ain s o i l ^raips thr.t occur in / o r t h -

..e,:torn ^.rovinco, even th.ou^h thoy did not uanat'-.-o tc pa., thoir distribution-. 
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VEGETATION SOIL-MAP OF THE PROJECT AREA 
( Simplifted from Trapnell 1957 ) 

L E G E N D 

P Undifferonlialêd Brochy«tegio-Julbernardio woodlord» 
on red «arthi and ollied r«d loomt 

PI ; Uarqueiia- Brochyttegio woodlands on pioteou soils 

P2 I Northern Qrachyslagio woodlonds on plateau soils 

Northern Bfachystegio-Jiilbernordio woodlonds on 
plateau soils 

Central Julbernardio-Brachystegio woodlands on 

Cryplosepolum forest on Kolation sond» 

K2 Northern Brachystegia woodlonds on Kalahari «ands 

Central Juibernordio-Bfochystegio woodlands on 
Kalotior; sonds 

i/jl I Erythrophleum-Plerocarpus Chipya vegetotion on 
Kolahon sonds 

Erythroptileum-PTfli-ocorpus Chipyo vegetation on 
loke bosin soils 

SK6 Kotahort sand ptam ond wotershed grosslonds 

S4 Scrvjb grosslonds 

S5 Volley ond tloodplom grasslands 

irmotion available 

Compiled by Wen Ting tiang, Soil Surveyor Drown in the Cartographic Section Land Use Brancti Department of Agriculture P 0 Box 50291 Lusaka February 1984 
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i n great d e t a i l . 

The ti.'O other national so i l na-s that have been ^published since (.Soils 

riav- of the Peuero.tion of Rhodesia and I'yasalandj Causeway I96O, and Coils 

iïar- of the Re-ublic of Zambia, L^usaka iV'éC^, both a t a scale of 1 ; 2.5''̂ C.OOO, 

do not provide any more informs-tion on the so i l s of the \ ro j ec t area than 

does I 'rapnell 's maf., '̂ '̂jhe older Lnajj divides the project area into a halahari 

saM belt and a Lorthern fO.ateau Soils area, \7ith sandy to med-ium textured 

so i l s over a heavier subsoi l , s trongly leached with a very lov.f inherent 

f e r t i l i t y fund usually l a t e r i t c at depth. The more recent map describes the 

plateau area as consisting of leached "sandveld" s o i l s . 

As fvx as couJd be ascertained, the f i r s t a,reac to be surveyed at a more 

deta i led level were the :',?Jue headvraters. Here a f a i r l y intensive survey at 

a scale of 1,50.000 vifas carried out in 1956 and 1957« T'be maps resu l t ing 

from this survey are s t i l l on f i l e , but i t is not kno '̂/n whether any report 

was ever imblished to accompany those maps. Soils v/ere dif ferent ia ted 

according to t\ic c r i t e r i a ; colour and de;^'th. Some u.se ha.s been made of these 

m.aps, especial ly in demarcating thi; very shallow so i l s and in p lo t t ing the 

deep red so i l s in the northeastern corner of Solwezi d i s t r i c t . 

In 1968 an /American consultancy firm cariried out an "Ultra Rapid Recon-

naisance Survey" of the . 'a lahari sands in Zambia (parson Corporation, 19é9). 

Despite gaxt of the i r mandate lying in the project area, th i s airborne survey 

(an a i r c ra f t and a hel icopter were used) did not extend ftirther than Zambezi. 

Consequently no usefuD. information could be extracted from the repor t . 

During the i n i t i a l phase of the KOKAD sponsored Soil Survey i 'roject, 

Horth-./estern Province wa.s being looked after by the Soil Survey team based 

in Kdola. Tlie f i r s t so i l surveyor there , Dr. Meilmiami, sixrveyed the proposed 

s i t e s for two settlement schemes in 1977 • i'iyangombi (r\.anilunga d i s t r i c t ) a.nd 

Jivundu (Solwezi d i s t r i c t ) , both located close to the Solwezi-4"Lwinilunga road 

The resi i l t ing combined soi l - land capabi l i ty ma,ps were published in Soil Surve 

Rejyorts 54 and 55 at a scale of V 10.000 and 1 13.3.OO respect ively . In 1979 

Dr. Heihaann compiled an "iJxploratory Soils ;.ap" of I'winilunga 3,nd Solwezi 

d i s t r i c t s , together v/ith a derived "Soil Potential Hap" at a scale of 

1 ;50G.0CC. l-!o report to accom.pany these maps was produced, hut the summary 

r^rofile descriptions (based on auger observations) and analyt ical data were 

published. Since fioldwork for th is survey was completed in two weeks, and nc 

s a t e l l i t e imagery had been avai lable , the accuracy of th is map is not very 

high. The broad grouping of the main so i l typos i s , however, in agreement 

with what was found during the present survey. 

ilr. Dalai-CIayton, successor to Dr. Heilmann in the Copperbelt, likewise 

took charge of two surveys in iiorth-V/estern Province, These were the semi-
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detai led surveys of the Chafiikunia area and of the Solwezi State Farm (Soil 

Survey Reports 8S and 9^, 1982), at a scale of 1,;30.000 and 1^20.000 resi.ec-

t ive ly . In 1982 the then Dis t r ic t j^and Use i lanning (:fficer5 ï'fr. Broelchuis, 

STorvoyed the Chishala area southeast of Solvrozi boma. The draft so i l nai. 

(scale 1.̂ )0,OOOjs prof i le descriptions and analyt ical data were a l l at hand 

for th is survey, although the rex-'ort has not yet been published. 

Very fruitful!- use was made of these five semi-detailed_ so i l surveys, both 

to ascer ta in the extent of the different so i l s and the i r cha rac t e r i s t i c s , as 

well as to acquire a be t te r insight in the i r catenary re la t ionsh ip . Apa.rt 

from the Soil Sixcvey .Reports, some land capabi l i ty aaps of settlement schemes 

and a ^ roposed State FanB in !..asempa d i s t r i c t were consulted. 'Phe usefulness 

of these maps xjroved to be l imited, but i t was found more profi table to take 

the i r author, i r . Simfulcv/e, x'laïining Assistent in ^(asempa, along on f ield 

t r ip s a.nd draw on his extensive knowledge of the d i i s t r ic t . 

'Cie map 

The type of luaiDping uiiit employed to comnile a so i l map depends to a large 

extent on the scale of the majj. 'hile so i l s e r i e s , being the basic uni t of 

c l a s s i f i ca t ion , can be used in medium and high intensi ty surveys, they are 

not sui ted to function as a. mapping unit or the component so i l thereof in lo '̂j 

in tens i ty surveys. The ma^-ping units of th is s o i l map consist of associations 

of s o i l s , i . e . of groups of so i l s that have a defined re la t ionship to eax;h 

other. Tbis re la t ionship is in most cases of a cettenary na.t'are, in which 

drainage, depth and slOj.'e are major d i f fe ren t ia t ing fac tors . Tlie corav'Onent 

so i l s have been c lass i f ied up to the family level ?»ccording' to the Soil 

Taxonomy (Soil Survey Staff, 1975) and the "subgroup" level follov/ing the 

PAO/ünesco Soil Via,,- of the ',.'orld Legend (Unesco, 1975). 

'Hie associations themselves are organised into a dominant s o i l , a co-

dominant so i l and a n-üiiibex'' of major inclujsions. liominant so i l s occur in at 

lea^t 5O/Ó of any delinea,tion, co-dominant so i l s have an extent of at l ea s t 

25/0, v/hile major inclusions occupy lÔ o or more. Tlie average dominant so i l 

covers in fact 48/'' of a del ineat ion, a percentage that is obviously higher in 

uniform areas l ike the 'Kalahari sand v.;one, and less in more complicated areas 

l ike on some paz-ts of the plateau. Co-dominant so i l s on average take up 2(J/i 

of a del ineat ion, and major inclusions 11'}', 

The landform approach was used in order to be able to correlate so i l 

catenas to more eas i ly ident i f iable landforms. In th is manner the so i l asso-

cia,tions could be grouped according to the t^/pe of landscape in which they 

occur. In the project area th is approach did. not r e su l t in very outspoken 

subdivisions, due to the very old age of ' the land and the consenuently very 

subdued landforms. Such morphologicallv uniform areas also contain nisnerous 
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interaediato landforrns, often of substant ia l extent, which cannot alv^ays be 

eas i ly demarcated or separated from ad-joinlng la,ndscapee. 

Hence the f^eologj^ -v/as used as the princijjal. c r i t e r ion to subdivide the 

mapping ra i i ts , on the be^sia that different >a.roxat materials yield different 

s o i l s , even though these may be similar in several sispects. This h;yT)othesis 

vras found to be val id in other parts of Africa, and could be confirmed in 

the project area. Host so i l associations can therefore be considered to have 

develoT'ed over a single ty .o of parent material , 

'Ihe so i l s that make u.p the associations have been l i s t e d in & so i l legend, 

vrhich provides some information on a. nurabsr of physical charac ter i s t ics as 

vreir, 'ftiis so i l legend has been included on the so i l map, together with the 

s o i l associat ion legend, 

4.5 Soil legend 

Soils have been dif ferent ia ted according to a nuiriber of cr i ter ia . , the most 

important of v/hich rela.tes to the tyi:)e of diagnostic horizons Other c r i t e r i a 

include parent mater ia l , drainage and depiii, as well as some secondarjr chemical 

d.ata. Depth vas considered a phase where i t concerned modera/celjr deep to 

moderately shallow vaxiantr; of deeper so i l s (suiffix "d" added). Similarly, 

som.e var iants of plateau, so i l s that had. r e l a t i ve ly steep slopes v/ere also 

considered ss a phase (siaffü: " s " ) . 

Internat ional c lass i f i ca t ion has been according to the T '̂AO/linesco Soil ïïap 1 

of the 'vj'orld Leg'-nd, and the ;.';oil Tarxnomy of the TT„,3, "Departm.ent of Agricul­

tu re , Although the l a t t e r allows a more narrov/ly defined class if ica-t ion, as 

i t spans four levels of d i f ferent ia t ion (aga,inst t\'.fo for the PAO/Unesco 

legend), th i s does not a;.ply to the m.oct ubiquitous so i l of the project area, 

the f e r ra l so l (o:cisol in Soil Taxonomy :ar lauce) . This stems from, the fact 

that due to the lack of suff ic ient data the oxisol order has not been fu l ly 

developed in the So.il Taxonomy. ":once somie of the so i l s are c lass i f ied 

s imi la r ly according to the Soil Taxonomy, but d i f ferent ly according to the 

PAO/lJncsco legend (e .g . so i l s 55 ^ïid ''J j s wh.ile the reverse occurs as v/ell 

( e . g . so i l s 13 and I4 ) , Soil Ta:v:onora;̂  classJl ' icat ion is up to the family 

l eve l , although because of syiace restrictioins the legend on the m.ap only 

indicates the suborder, witli the textuj.'al class -of the control sect ion ( in 

miost cases between the lov/er boundary of the surface horizon and 1 m. depth) 

•Tivon in a sepa,rate coluian. 
1 

'ihe so i l temperature regiLmo ha-s been considered to be isohyperthermic, 

based on data from van '.'ainbcke and tiieoretica]. considerations of the lleteo-

rological Dei-artment (Tyondwa., 19^1 y. In rea,l i ty the soil , tera.pera„ture regime 

probably s traddles the isotherm.ic/isohyperthermic boundary, as is suggested 

by some preliminary data from Solvrezi :;see table 4) , Tliese data give Emiss®-

i 
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t a b i c 4 S o i l teE:er3,tuTes i n Colvrezi and. I^winilunga ( c) 

o t a t i o n Depth J P L" A "I J J A S 0 ••[ D year 
(cm) 

Sol i res i 5 20.3 2L,.1 20.1 19.1 15.7 12.3 12.0 I 3 . 9 17.9 21.4 20.5 20.A 17.9 
^1975-1900) 10 20.7 2U.5 2C.6 19.7 16.9 13.S 13.0 15-4 19.2 21.3 20.5 20.7 18.6 

20 22.1 22.2 22.0 21.1 IT. I l 6 . 5 l 6 . 2 I7 .S 21.7 23.2 22.0 22.1 2C.5 
50 22.5 22.8 22.7 22.2 21.1 19.1 18.8 18.9 22.1 23.3 23.1 25.0 21.6 

nwini lunga 5 1',..9 19.4 1 .3 10.6 15.0 12.2 11.3 I 3 . 9 10.3 ^0.3 20.5 20.1 I 7 . 5 
(1974-1980; 1C 20.0 1',. .7 19.6 19.4 17.3 14.5 13.6 16.1 19.6 20.9 20.4 19.7 16.4 

20 21.7 21.6 21.4 21.5 20.6 18.2 17.5 V;.7 23.1 23.4 22.2 21.3 21.0 
50 22.1 22.2 22.1 22.6 22.8 20.o 20,1 20.8 23,5 23.5 23.3 22,2 22.2 

d a t a cour t e sy Heteorologica] . 'Department 

therniic s o i l teinperattire regiüie fo r yolwezi and an iaoh;;rpertb6;nvic one f o r 

l:winilu.nga, 

'Aie Zaribian c las , : ; i f ioa t ion has been according to the fou r th approximation 

of the Key to Zambian 9 o i l S e r i e s . 'Biis Key i s s t i l l in the • r ecess of be ing 

s e t up , and the s o i l c l a s s i f i c a t i o n . ' list t he r e fo re be regarded as ve ry t e n ­

t a t i v e , y.o d e f i n i t i o n s and names are a,G yet a v a i l a b l e a t fa-nily l e v e l , althoug[i 

t h i s v/ould have been a- Eiore aoj.)ropria.te l e v e l of c l a s s i f ica. t ion cons ide r ing 

the s c a l e of the map. 

I'able 5 i s a copy of the s o i l legend PB incorpora ted oa the s o i l nap , with 

an e x t r a colmin added f o r the land cp.:j>'2'bility r a t i n g of each s o i l , Tlie i n d i -

vidi ia l soi].s vr i l l be d e a l t with below according t o t h e i r JAO/Unesco c l a s s i ­

f i c a t i o n , axronged as fol lows , 

1 f e r r a l s o l 5 arenoool 

2 a ,cr isol 6 g loyso l 

3 l u v i s o l 7 rogoso l 

4 cambisol 

4.3«1 F e r r a l s o l s 

T e r r a l s o l s !, ox i s o I s according to the; Doil Tajconoriy) are s o i l s wi th an oxic 

B ho r i zon , vrhich i s c h a r a c t e r i s e d by a ve ry lox/ CFG ^ l e s s than I6 me/l 00 g 

c lay) 5 a lov; base s t a t u s {JiiC.-.C l e s s than 10 me/l 00 g c l ay ) a,nd a r a t h e r 

ui'iifojrrfl textixre p r o f i l e , l""ae formation of e-n o::ic B hor izon i s the r e s u l t of 

a voxj long per iod of v/ea-thering coupled. \.'ith very i n t e n s i v e l e a c h i n g , 

F o r r a l s o l s are normalJ.j'- s e v e r a l metres deep Irat, except f o r the red f e r r a l -

s o l s , t h i s i s not the case with most of the f e r r a l s o l s in the p r o j e c t a r e a , 

Ihe q u a l i f i c a t i o n ' 'very d-eep" in the legend only i n d i c a t e s t h a t thej»" a re more 

than 1,20 m deep, but sorae fonn of l a t e r i t e or s a p r o l i t e (weathered rock) is 

usLially encountei"ed in 2 m d.eep s o i l p i t s , '.llie ma jo r i t y of the f e r r a l s o l s i n 

nor th" ; / e s t e rn Province a re actua3.1y be l i eved to be u n d e r l a i n by a l a t e r i t i c 
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t a b l e 5 

i LEGHID OF s o n . 
I 

DRAILiLGli; CLJ\BSES 

^ 0 very poolj'- drr^inGtl 

j 1 poor ly dra ined 

• 2 i raperfoct ly dra ined , 

( 3 n o d e r a t e l y wel l dra ined .-
I 

t 4 wel l dra ined 
5 somevjha.t e x c e s s i v e l y dra,ined 

i SLcn; ciu'uSSLs 

0 very gently sloping (O - ' ^ ) -

A Gently sloping (1 - J,i)v^. 

3 noderately sloping (5 - 'J/.) 

continued 

CH.'J:.;CTERI&':rlCS 

mvVv. CLASSES 

1 very deep (ciore than 120 om) 

2 deep (90 - 12Ü cu) 

3 n o d e r a t e l y deep (60 - 30 en) 

4 ; . iodcrately shallow; (jO - 60 en) 

5 aha-llo\; ( l e s s than 30 en) 

TnCTURI] CT'.loSRS 

f f i ne c layey 

PI f i ne loari3'' 

c l coarse loniay 

1 f ine and coarse loamy 
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A clayey control soction XB not required fox' an oxic B horizon, but in the 

project area uBiarly a l l of the ferralsola have -a clayey control sect ion as 

• well as a clayey surface horizon, the onljr exception being the so i l s that have 

been c lass i f ied as viltic haplusto:: according to the Soil Taxonomj'-, TlTsse so i l s 

have a liglit surface horizon, v/ith a ra ther abriiyt texture increase to fine 

lozny or fine claj'-ey in the subsoil , All fe r ra lso ls occur on the plateau, and 

consequently have very :-öntle slopes and are v/ell drciined. An exception is the 

gleyic f e r r a l so l fron-. the iTtni'.bu ai'ea. Ihe minera,].ogy class is kao l in i t i c for 

the clayey classes euul s i l iceous for the fine loaiiiy cl.asses. 

Table 6 l i s t s e l l the f e r r a l so l s , together v/ith the i r physical and chemica] 

propert ies and the prxent ;i-.aterial they are believed to have developed from. 

Soil 16 - acr ic f e r ra l so l (yAC) 
- haplic acrii^tox, f ine , ]-:aolinitio, isohypertherraic ^Soil Teaonony) 
- I-Ieheba se r i e s , acric phase (Key to Zc^abian Soil Series) 
- t;ypical profi les 1 1? and ^2 

iixtreaely leached very deep red s o i l s , formed over I'CundixLunga s i l t s t o n e and 

caxbonaceous shale . Clayey througliout, althougJ.i so i l s v;ith a somev/hat l i gh te r 

topsoil (sandy clay) occur in Muinilunga d i s t r i c t , probably on account of 

admixture v.'ith some Iia,lahari sand, Silti-^ontent is moderate for 8. so i l develope 

over Kunduiunga ( less than 20,.'), ' 

Very low prl in the upper part of the profi le (4»0), tha.t increases somev/hat 

vfith depth to 4f4^ ïhe highly leached -eharacter of th is so i l is ref lected in 

a C3C clay of less than 10 rne p̂ er 100 g, and above a l l by a base sa tura t ion 

of less than 5/'J» a level v/hich i t already has in the svirface horizon. Although 

the Al sa tura t ion is close to 9Cf)j, absolute amounts of exchangeable Al are 

not very high. The '..:CÎ JC remains therefore belov; 1,5 me per 100 g clay in at 

l e a s t par t of the subsoi l , 

This s o i l can be found mainly in livrinilunga d i s t r i c t , around the boraa, with 

minor occurrences in Soluczi d i s t r i c t . 

Soil 17 - acr ic f e r ra l so l (1"̂ )̂) 
- haplic acrustox, fine to very f ine , kao l in i t i c , isohyperthermic 

(Soil Taxonomy) 
- Chafug\ma and Iiumena ser ies (Ley to ;'iam.bian Soil Series) j 
-̂  ty-piöal profiles:: 7, 58, 59 

Very deep red s o i l derived from carbonatic rock, mainly marble. The so i l i s . 

clayey throughout, sometii'ies even very fine clayey (6cy' or more clay, as in 

prof i le 50)» 'ïhe upper part of ^.rofile y; has an excep.tional low clay content, 

which is possibly the r e su l t of an addition of col luvial ma<terial, 

:.^en though CiHC values ver 100 g clay are lovf (about 10 me), the pH is 

invariably somewhat higher than that of other f e r r a l s o l s , hovering around 

4,6 (range 4«4 to 4«7). Tî e base sa tura t ion is mostly less than 1C )̂, but has 

been noted to r i s e to 3Q''j in some p i t s . I t is l i ke ly that th is is due to a 

s l i g h t l y impeded drainage in the lower p.art of the limestone solut ion basins 
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table 6 Perralsols and their properties 

e r m i c 

s o i l i s . 

as i n 

c o n t e n t , 

i s 

ound 

b u t h a s 

t o a 

. b a s i n s 

c l a s s i f i c a . t i o n 
( PAO/Soi l Taxoroir.y) 

• p a r e n t m a t e r i a l t ex l -u r e ' pH ! CLC'CF:C'ECEC: BSf Al; 

1/ ;"2/ 3/; 4/; 4/ 5/; 6/1 

se s o i l s 

> f irts 

au, aiid 

)n j.3 the 

. t i c fo r 

chemica] 

I from. 

L'3:!Conoiny} 

3tone and 

l i g h t e r 

t of 

L develope 

s omev;ha,t 

:t,éd i n 

ca t ion 

Although 

L are 

y in a t 

oraa, v/ith 

16 

17 

1 
'10 

I 

115 

,21 

:2? 

! 
;24, 

35; 

11,' 

12, 

t ; 
j i3; 
1 

14 
1 : 
123: 
i 
136, 

38-

.25 

a c r i c f e r r a l s o l 
h a p l i c a c r u s t o x 

a c r i c f e r r a l s o l 
h a p l i c a c r u s t e x 

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

r h o d i c f e r r a l s o l 
t r o p e p t i c h a i J - u s t c x 

x a n t h i c f e r r a l s o l 
t y p i c h a p l u s t o x 

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

x a n t h i c f e r r a l s o l 
psammontic h a p l i i s t o x 

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

o r t h i c f e r r a l s o l 
t y p i c h a p l u s t o x 

o r t h i c f e r r a l s o l 
p e t r o f e r r i c h a p l u s t o x 

o r t h i c f e r r a J . s o l 
p e t r o f s r r i c h a p l u s t o x 

o r t h i c f e r r a l s o l 
t y p i c h a p l u s t o x 

o r t h i c f e r r a l s o l 
u l t i c hapl \ ; i s tox 

o r t h i c f e r r a l s o l 
u l t i c h a p l u s t o x 

o r t h i c f e r r a l s o l 
u l t i c h a p l u s t o x 

g l e y i c f e r r a l s o l 
e p i a q u i c h a p l u s t o x 

Kunde"J.ungu ( s i l t s t o n e 
a,nd s h a l e ) 

c a r b o n a t i c r o c k 

! Kundelungu ( p h y l l i t e 
, and s a n d s t o n e ?) 

• b a s i c i gneous r o c k 

i Basement coniplex 
' ( g r a n i t e ) 

i K a l a h a r i s and and 
I K'ondelungu ( r h a l e ) 

, K a l a h a r i s and 

• Basement complex 
; ( g n e i s s and s c h i s t ) 

: Kundelungu ( m e t a -
; s i l t s t o n e ) 
i 
; Kundelungu (meta-
' s i l t s t o n e ) 
i Kundelungu i^meta-

s i l t s t o n e ) 

j r u n d e l u n g u ( m e t a -
; s i l t s t o n e ) 

i i . a l a l i a r i s and 

, Kundelungu and 
j K a l a h a r i s a n d 
j 
; Basement complex 
; ( m u s c o v i t e s c h i s t ) 

' K a l a h a r i s a n d 
: ( r e w o r k e d ? ) 

G- f ; 4 . 1 : 5 : c 1 C ! 1 . 5 
30' I ' ! , 

i : I 
C-' f - i 4 . 6 ' 6 i 1 0 | l . 5 <1C 

' C'i. vfi ' i ; 

SO f ! 4 . 3 i 8 ' 12i 4 
! - c i i : ' • 

c 1 f , 4 . 4 12 ; < i 5 
' ! i 
; ! i 

f ! 4 . 0 : 6 j 5 -
i I i 10 

5 : 90 

70 

2 

2 

: i s i f l ' 4 . 3 | 2 . 5 | 1 o | 3 . 5 
' - S L : - C 1 . i j - 1 5 ! 

' L S | c l - i 4 . 2 ! 3-i 10 nd 

; Ifi.. .01 I -)i 
I SLJ f :4 .2 |4 .5 ! 8- 7 

2 

! 18 

C-l f i 4 . 216 .5} 8 -
j CL| 
I 
' C 4.4 

12 
I 

C i f 4 . 1 ' 7 
< I ! 

7 I 15 

15 

, SLi f l 
i i 
i i 
, S L ; f l 
i 1-cl 
; i 
!SCL| f-1 
1-SLj f I 

3V f~: 
' \ f l 

4.2 j 6-:'̂ j 10 
) 

nd 

nd 

nd 

i ! 
4 .01 3 I 10j nd 

^ j i ^ 
4.01 4 12i 6 

4 . 1 • .4.5"- '10 

5-
15 

<5 

<5 

12 

10 

-) 

10 

-15 

5-
10 

15 

5 

10 

0̂ 

70 

>90 

>S0 

nd 

70 

70 

nd 

nd 

nd 

^5» nd 

1 SLi f l ; 4 . 2 ! 2 K 1 0 nd 
! - L S : ^ i ! i 

5-Ï 90 
101 

' I 
10f>70j 

' I 

25I ndj 

J_/ t e x t u r e t o p s o i l and t e x t i i r e c o n t r o l s e c t i o n ; 2 / pH (CaCl2)> ^ / p e r 100 g s o i l ; 
J . / p e r 100 g c l a y ; _5/ b a s e s a t u r a t i o n {%)'; 6/ Al s a t u r a t i o n (j/)i '•') e s t im .a t ed 
v a l u e s ; t h e c h e m i c a l pa^rameters r e f e r t o t h e u p p e r s u b s o i l (50 - 100 cm d e p t h ) 

i n n o r t h e s n S o l w e z i d i s t r i c t , Ca and rig a r e t h e o n l y two b a s e s of i m p o r t a n c e , 

K and Na beir ig n e g j i g i t ó i o löv/i S b l u b l e l x ajiibürits a;±-e r a t h e r l ow , which c o r r e ­

l a t e s t o a ]ow excliange,able Al con ten- t l T h u s , t h e Al ' s a t u r a t i o n i s n o t as h i g h 

as i n o t h e r f o r r a l s o l s , r a n g i n g from 60 t o 8Cf;{. 

The Al s a t u r a t i o n of p r o f i l e p i t 7 i s n o t more tha.n 40̂ -0» b u t t h i s p i t i s 

e x c e p t i o n a l i n more tho-n one r e s p e c t . I t s exch .angeable Mg and K. c o n t e n t a r e 

h i g h compared t o t h e o t h e r p i t s of t h i s s o i l , i t h a s a r e l a . t i v e l y loi>r s i l t 

c o n t e n t , w h i l e i t s t o t a l Pe c o n t e n t i s e x t r e m e l y h i g h . Pieca-use of t h i s , and 

b e c a u s e of t h e concen t raa t i o n of h e m a t i t e d u s t o b s e r v e d n e a r t h e p i t s i t e , f r e e 
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i-"on. .might_.be .high .eno-ugh, to place th is i-it in the cxidic rainerflogy c lass . 

jlssocio.tions dominated by th i s so i l are mainly concentrated in Sclv/esi 

d i s t r i c t , , although . they occur in ...aseripa and, to .a lesser extent , in I'hiini-

lunga d i s t r i c t as well . Hn the northern part of Golwosi d i s t r i c t thoy form 

conspiclous begins bounded by r e l a t ive ly steep s ca r i s , A clear sample of such 

an cscarperient is v i s ib le jus t outside Soluezi, on the rocad to Xutande, v.'here 

the t r ans i t ion from the plateau t"" the ^Llfuestone basin forms a pror.iinent slope 

jus t north of the road. Tdsewhese the .areas underl?.in by limestone are more or 

less level v/ith the surrounding plateau, but can bo recognized on ae r i a l 

photographs and I^a-ndsat by thei r lack of streams and by the v.'sll-developed 

vroodlc?.nd, the l a t t e r being consenuent upon very deei.. so i l s and relo-tivcly .:f.tiJ 

l i t t l e hujTian distux'bance, J 

oo i l 1Ü - rhodic ferra-lsol (FAO) 
- tj'pic and tropoTitic hapli^stox, f ine , hao l in i t i c , isohyperthermic 

( f) o i l Tajionomy; 
- ï'iulonga and '-'eheba scr ies (I'ey to Z.ornbian 'Joil Series) ' 
-- t^'-picaJ. j.rofilesó 2, 'j, 26 

This is the red s o i l ass'jmed to have develoijed over raeta-siltstone, meta-

a r g i l l i t e and quoxtzit ic sandstone of the hunde?Lunga, s e r i e s , hue to the great 

depth of th is so i l the paixnt rrici,teria]., or even l a t e r i t e layer , has not been 

observed in prof i le p i t s or auger holeo, but a small quar tz i t i c h i l l along 

the ï'lwinilunga - Chibv/ika, road is mantled by e. shad.lou so i l of red clayey 

m?i,teria.l. A d.eop to moderFotely deep ^Jhase was observed 9s well , containing 

frequent l a t e r i t e gra.vels in the lower p.art of the p rof i l e , but i t s extent 

VPB too small to be included on the map. 'phis phase usuodly occurs neax the 

t r ans i t ion to anotli^-r s o i l , 

rxofi les 2 and 26 .are v i r t ua l l y structiu:eler;s in the subsoi l , but prof i le 

3 was fou.nd to have some structiure, r.-'ason v:'ay both typic and tropeptic sub­

groups ha,ve been recogni.zed, although tlie former midoubtedly preva i l s . Part icle 

s ize class is f ine , tending to very fine as the clay content increases to over 

60;/) with depth, .The tops o LI is sandy cla^y to clay (55 to '^CP/. c lay ; , while the 

s i l t content is moderately high (15 to 3Ö/'). 

Soil react ion if, s trongly ^.cid, with a pP" of 4.3 or l e s s . Axchangeable Al 

is high, and exchangepble bs.ses E.re low, with Ng being the highest , and even 

E in excess of Co., bearing out the wotar.iorphic charcacter of the parent materia: 

niie Al satura,tion is thus very high, alreciiy exceeding 'J(J^ in the top 10 cm. 

This so i l occurs more or less randomly, often of a ra ther limited areal extent, 

in the region underlain by the sandstone and s i l t s t one of tlie ,:^undelungu, 

where i t is int i j ia te ly .osrociated v/ith orthic f e r ra l so l 11, 
I 

Soil 15 - rhodic fe r ra l so l (PAO) 
~vtropeptic hapliastox, f ine , kao l in i t i c , isohyperthermic (Soil Tejcow 
- ChafugiJiroa s e r i e s , lavrawu vt^xiant ;hey to >Jambian Soil Series) 
- t;7pical profi les 1 34, v: ,̂jp/27/77 

http://might_.be
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This so i l occurs in' the project aretx only along the Angolan border near 

Lwawu, I t is Si f a i r l y deep red so i l formed over igneous and ineta-igneo-us 

basic rock, resembling basa l t . Frequent l a t e r i t e gravels are common below 

S'O cm, Ihe prof i le shows some atructujre development, 

A fine clayey texture was observed at a l l s i t e s tested.The fine loamy 

texture of p i t K ; F / 2 7 / 7 7 must be considered an exception. The high' fine 

sand content of theit profi le indicates that i t is proba,bly an intergrade to 

the adjoining Kalahaxi sand s o i l s . 

Soil react ion is a.cid, between 4«5-?'nd 4.5 > ref lec t ing the influence of 

the basic parent mater ia l , CEC is very low (less tha,n 15 mo/l 00 g c lay) , 

while the ba,se content is extremely lev/. As a resul.t the AI sa tura t ion 

reaches nearly 10CC'j in the subsoi l . 

Soi l 21 - XEinthic fe r ra l so l (FAO) 
- typic haplustox, f ine , kao l in i t i o , isohyperthormic (Soil Taxonomy) 
- Samfya ser ies (Key to Zambian Soil Series) 
- typical profiler 2̂9 and F'.i-/l5/77 

Soil derived from gra,nite, main area of occurrence lying in the north­

western part of rlv;inilunga d i s t r i c t , with a smaller 'patch near Musele v i l lage 

along the Chovwe road. Brownish cla.yey so i l s that s.re characterised by a 

mostly 30 to 40 cm deep A horizon. The clay content increases slowly with 

depth. Î he r e l a t i ve ly high content of coarse sa,nd can be a t t r ibuted to the 

texture of the parent mater ia l . Medium, sand is high as well , in pa r t i cu la r 

in the upper part of the p ro f i l e . This can be aöèribed~ to some admixture' 

with Kalahari sn,nd. 

Chemically very poor s o i l s , l ike most of the other f e r r a l s o l s , with a 

very low p.:. (about 4 .0 ) , a low CEC clay (5 to 10 me per ICO g c lay) , a very 

lov; base sa,turation ( less than IQ '̂̂ j and an Al sa tura t ion close to ICCfió. 

Soil 22 - xanthic fe r ra l so l (FAO) 
- u l t i c hapl'ustox, f ine loarpy to coarse loam.y, s i l i ceous , isohyi)er-

thermic (Soil Taxonomy) 
- Skolemfumu ser ies (;<ey to Zambian Soil Series) 
- typical prof i les -, 31 , lA/p/42/77 

Yellowish brown s o i l , with a fine loamy control sect ion, occassionally 

coarse loamy, formed in an admixiturc of residua,l v;ea,thering material derived 

from Kundel'ungu s i l t s t one and shales , and aJlochtonous llalahaxi sand, Textiire 

is coarsest in the upper part of the i-rofile, where i t ranges from loamy sand 

to sandy loam, while i t increases i r regular ly with depth to sandy loam and 

sandy clay loam. Ibe ra/thcr wide texturaJ range can be a t t r ibuted to the 

complex or igin . This so i l differs from the orthic f e r ra l so l 36 in having a 

greater comiponent of Kalahari sa,nd, especiallj ' ' a t depth, and containing less 

iron, a.s is expressed by a more brownish colour. 

Although the CEC clay is more than 10 mo per 100 g, the low clay content 

maked that the CEC so i l is not s ignif icant higher than that of other f e r r a l s o l s . 

Base sa tura t ion is var iab le , from less than 5/' to over ^(T/.•.. but low, vrhilo the 
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pil ranges from 4«1 to 4.5» p-nd l\l satiiration is about 'yO'j, 

'jlie occurrencG of th is so i l is confined to the northern and northwestern 

parts of Mwinilunga^flistrict, vrbere i t is found in close associa-tion with other 

f e r r a l s o l s , 

o o i l 24 - xanthic fe r ra l so l (FAi"} 
- psamiiientic haplustox, coarne loamy and fine loam;/, s i l i ceous , 

isohyperthermic (Soil Tajconomy) 
- Mulubolo ser ies (Key to Zanibian Soil Series) 

The clf issif ication of th is brownish so i l is t en ta t ive , as there is no 

profi le p i t to represent i t . Basically th is so i l i s a Kalahari sand so i l 

var ian t , which has a s l i g h t l y heavier texture than the tj^pical so i l formed in 

Kalahari sand, a,nd is further chfiracterisod by a rather daxl; topsoi l . I t 

forms pa,rt of the lov/ lying '•Calahr3,ri sands, where i t occupies the lower 

part of the catena. Hence the drainage of this so i l is not as well as that 

of the other f e r r a l so l s , A f a i r l y large part of i t s occurrence ie msdèirately we" 

drained, loca l ly even imperfectly drained. This re la t ive wetness is borne out 

by the vegetation, which comprises an important element of ••'la.rquesia t r e e s , a 

species otherwise not common at al] on the Kalahari sands, • 

Topsoil texture is loamy sand, increasing to sa,ndy IOPJTI in the subsoi l . 

Chemical charac te r i s t i cs are l ike ly to be similar to those of other ferra. lsols, 

with possibly a. s l i g h t l y higher CT;C and base sa tura t ion , A good example of 

th is s o i l can be found near L\«/awu mission, Mwinilunga d i s t r i c t , i 

Soil 35 - xanthic fe r ra l so l fFAO) "' 
- u l t i c ha^plustox, f ine , kao l in i t i c , isohyperthermic (Soil Taxonomy) 
- Shilende ser ies (Key to Zambian Soil Series) ,j 
- typical profiles. ' 23, 45» 47» MP/3/82 f 

Very deep reddish to brov/nish yellow so i l s formed over b io t i t e gneiss and 

subordina.te schis ts of the Basement complex, and characterized by a l igh t Sandy 

loajn topsoil f a i r l y abruptly overlying a subsoil tha.t has a texture of sa.ndy 

clay loam in the upper pa,rt, gradually increasing to sandy clay in the lower 

pa r t . The thickness of the l ight surface layer is var iable , from as l i t t l e as 

8 cm to 4<J cm. These differences may have been brought about by cul t iva t ion 

attendant erosion in the pjist. The s i l t content of thesw so i l s is rather low, 

less than 2'J)i, In the sand fraction the fine sand dominates (average about 30̂ 0) 

and there is a r e l a t i ve ly high coctrse sand component (about 'j:/), if 

Ibe pH is very low, 4.1 to 4 , 3 , CEC clay is rela-tivoly high (IO to 18 rae 

per 100 g ) , and the base sa tura t ion vrxies from 10 to ^'^^, with '-^, Ca and Mg 

a l l being present. Al sa tura t ion is around 7 0 ' , and soluble Al is in the order 
of 10 ppm» 

Profile 28 represents a somewhat eroded pha-se of this soil, located on a 

relatively steep slope towards the Lumwana stream. The main characteristics of 

this profile are similar to the other profiles, but the light topsoil has 

apparently been rem.oved by erosion. 

i 
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Tnis so i l covers the domes of Baseir-mt Complex formations in iiwinilunga and' 

Solwezi d i s t r i c t s . These domes are not inhabited and most of this so i l type is 

therefore not under cu l t iva t ion . One of the reasons for th is is probably the 

lovj moisture holding capacity of the t;-.,.)Goil. 

Coil 11 - orthic fe r ra l so l (F'AC) 
- typic haplugtox, f ine , 3.:.oli.r.itic, isohyperthermic (Soil Taxonomy) 
- Ivasempa ser ies (key to Zaiiihian f;oil Series) 

- tyipical p rof i les ; 11, l6p 37 

As the name of th is so i l implies, i t is tVio t^rpical so i l for a large par t 

of Kasempa d i s t r i c t . I t is coranon in ;7.'( I'/'.-'zi d i c t r i c t a l so , mainly west of the 

Kutanda r ive r , and in Hwinilunga d t ó t r l c t , both south of rlwinilunga and in the 

Jkelen.^a a.rea. This or thic fe r rn lso l h"-a IJOGU derived from pinkish raeta-

s i l t s t one (v/oathered colour; and meta~arc"illitKG of the KundelungTi s e r i e s , 

1/,'oathered fragments of the parent matori."'.]. wore encountered in the bottom of 

most p i t s . Very deep, but l a t e r i t e gravcils, gurrtz fragments and sapro l i te 

usually occurs vfithin 2 m. Indurated ].,a.tcrito ].ayers ê re rare in th is s o i l . 

Strongly acid, vrith a pH of less than 4.5• '̂ l̂ e CSC ranges from 5 'to 16 me 

per 100 g clay. I t is near the upper l imit in the more h i l l y areas (cf. p i t 

16), between 10 and 14 in Rasempa d i s t r i c t .and the southern part of Solwezi 

d i s t r i c t (p i t 11), and decreasing to belcv/ 10 me in the more northern parts of 

Solwezi d i s t r i c t ( p i t 57)• /Tlthough the divis ion betvreen the l a s t two groups 

coincides v/ith the meta-si l ts tone and .':eia-pj:3'illite areas, i t is probably the 

more intensive leaching resu l t ing from a,n increase in r a in fa l l (see f ig , 5) 

th3.t is responsible for the decrease in C.L'IC, ra ther than tho stronger metamor-

phosic ns^ture of the parent m.aterirJ. «Content of exchangeable bases is less 

than 2(^é, with potassium generall3^ dominating the complex in the subsoi l , and 

Ca being less than Mg. The influence of the raetamorphic minerals must be held 

responsible for t h i s . The Al satixTration in the subsoil exceeds 'JCP/ó, 

Soil 12 - orthic f e r ra l so l (FAO) 
- .pe t ro fe r r i c haplustox, f ine , kao l i n i t i c , isöhypèrtheïmic (Soil 

Ta.xonomy) 
- Kos.eapa-E-erj.egvgrè.VQlly pha$e (Key to Eambian Soi l rSer ies) 
- typical profi less 5» 10 

Soil 12 is a phast; of the or thic forra lsol described above, v;ith - thar." I-, 

upper boiondary of a l a t e r i t e horizonn ücciurring between 90 and 120 cm depth 

and often l a t e r i t o gravels at even shallower depth. Because of th i s shallow 

pet rofer r ic contact, the pH of the subsoil is s l i g h t l y higher than that of 

the or thic f e r ra l so l described above (11 ) , and with an attendant higher base 

s ta tus as v/ell. The occurrence of th is so i l is maiiily limited to Kasempa 

d i s t r i c t , and the northv/estern par t of jNwinilunga d i s t r i c t . 

Soil 13 - or thic f e r r a l so l (FAO) 
- pet roferr ic haplustox, f ine , kao l i n i t i c , isohyperthermic (Soil 

Taxonomj'-) 
- Kasempa. s e r i e s , gravelly phase (Xey to Zombian Soil Ser ies) 
- typical p rof i le ; 8 



This o r t h i c f e r r a l s o l i s a l so a ;^;hase of o r t h i c f e r r a ï s o l 1 1 , with f requent 

l a t e r i t e g rave l s w i th in 60 era, of ten a l ready appearing v/ithin 20 cm depth. No 

indura ted l a t e r i t e i s p resen t in the typjica]. p r o f i l e . I t i s not Icnovm whether 

t h i s i s the r u l e or the excej-tion, but ra t h i s s o i l has the same chemical 

p r o p e r t i e s as p r o f i l e 1 1 , an indurated l aye r secins to be lackin,^". Textiu-ally 

the s o i l i s a l s o very s i in i l a r to the Kaseir.pa s e r i e s p roper , aprort fror,: a 

h ighe r grave l con ten t . This l a t t e r f e a tu r e raaices t h i s s o i l l e s s s u i t a b l e fo r 

c u l t i v a t i o n tha,n the foregoing o r t h i c f e r r a l s o l s . 

S o i l 14 - o r t h i c f e r r a l s o l (FAI^) 
- t y p i c hapl\astox, f i ne loamy, s i l i c e o u s , Isohypjcrthermic ( S o i l 

Taxonomy) 

- Kasempa s e r i e s , looiay phase (iCoy to /jOiubian S o i l S e r i e s ) 

L f i ne loamy phase of o r t h i c f e r r a l s o l 11 , I h i s s o i l only occui^s 'southeast 

of jvasempa and has nrobably boon der ived from a l o c a l l y more s a n d i e r s i l t s t o n e . 

No p r o f i l e p i t r e p r e s e n t s t h i s s o i ] , but i t s chemical c h a r a c t e r i s t i c s are 

be l ieved to be s i m i l a r to thofje of o r t h i c f e r r a l s o l 11 , 

S o i l 23 - o r t h i c f e r r a l s o l {V!.0) 
- u l t i c ha.plustox, f ine loamy and coarse loamy, s i l i c e o u s , i s o -

hyperthcrmic ( S o i l 'T'a:conomy) 
- Misarafu serie 's» ' ' .alaliari sand va.ria.nt (lley to Zaxibian So i l S e r i e s ) 

- t y p i c a l p r o f i l e , 2'/ 

Very deep s o i l of the • a l a h a r i cont<'),Qt zone, -'robo.bly develoTied in a 

mixture of eoJ.ian sand end r e s i d u a l soil.irj!i.aterial. 3oth f ine loamy and coarse 

loainy v a r i a n t s occiu:. 'iliere is a marked increase in c l ay content with depth , i 

bu t t h e r e are no indicatj .ons t h a t t h i s might be on account of cln,y t r a n s l o c a t i o r 

S t r u c t u r e l e s s s u b s o i l . The colour range i s f a i r l y wide, v;ith hues from 5YXL to 

1ÜYR. 

In l i n e wi th most ILalahari sand s o i l s , the pH i s extremely low, ranging 

from 5,7 t o 4«2, llenco the s o i l i s n e a r l y deple ted of ba se s , and the base 

s a t u r a t i o n i s l e s s thoji '5%. i 

S o i l ^6 - o r t h i c f e r r a l s o l (FAO) 
- u l t i c ha-plust'X-;, f ine clayey and f ine loamy, k a o l i n i t i c , i s o - j 

hyper thermic ( S o i l Taxonomy) | 
- Tiisamfu s e r i e s (Key to Zambian So i l S e r i e s ) | 

- t y p i c a l r-rofiles 22 and 53 .̂  ' /." '| 

Res idual s o i l wi th a s t r ong adiPixturo of FalaJ iar i sand, p a r t i c u l a r l y in 

the upi^er p a r t of the p r o f i l e . This r e s u l t s in a s t r ong t e x t u r a l g r a d i e n t , 

with sandy loara t o p s o i l s t h a t change f a i r l y ab rup t ly to sandy c l ay loaiii or 

sandy o lay in the s u b s o i l . The high f ine sa,nd content compared to the r a t h e r 

low s i l t content ia a r e f l e c t i o n of the Kalahar i sand in f luence , and cannot 

be a t t r i b u t e d to the under ly ing paren t rock (most l ike l j r iCundelungu), Very 

deep s t r u c t u r e l e s s s o i l s , v/hose main occ-urrence i s south and west of Mwinilunga 

In t h i s a r ea the streams have inc i sed f a i r l y deep, so tha.t s lope phases are 

common. 

S t rong ly leaohed s o i l s with a very acid repletion (pH abound 4.0)» -nd a 
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?, base statios that is only narginal ly but ter than that of orthic for ra l so l 

23 (5 to lO/:), .'xl sa tura t ion is in oxcoss of 05/-. 

Soil 30 - orthic f e r ra l so l (FAO) 
- u l t i c haplustox, fino clayey to fine loany, k a c l i n i t i c , 

isohyporthen.iic (Soil Taxonony) 
-• ;^ulobolo ser ies {..'ley to Zanbia,n Coil Sorios) 
- typical profi le 42 

Soil developed over Batjercnt Corvcd-ex Liuscovite-kyanite s c h i s t s , v/ith a 

li,-j,ht top:-:oil abrijptly overlj'-ing a heavier subsoil of sandy clay loai to 

sandy clay texture , increasin,-; to clay in the I'^^er part of the subsoi l . 

This so i l i s as a ru.le nob jjuch deeper than 2 t'.etre, with indurated l a t e r i t e 

narking ^ e boundsxy. Structure less in the subsoi l . 

Very acid so i l react ion (pfl oround 4.1 )j 0, crn of loss than 10 lae per 

100 g clay, v;ith potaasiim dcnino.tinr the &xchan;e cciAplex, and with a base 

sa tura t ion of about lOX'. ïlie lA sa tura t ion increjises from AO/- in the top to 

double ths-t value in the lovxer subsoi l . 

Soil 25 - gleyic f e r r a l s o i l (PA(;) 
- epiaquio haplustox, fine loai"y, k a o l i n i t i c , isohypertherriic 

(Soil Taxono! ,y) 
- liayondo s e r i e s , '.'alpJiari var iant (irey to kjaiMbian Soil Series) 
- typical p rof i l e ; 46 

Soil derived froij Jlal'iliari sand. I t is not cleex v/bethor the parent 

material is ori^^^inal wind deposited sand, or Piaa been reworked by f luvia l 

action, so that i t has a sedinentary rather tha,n p.n eolian or igin, 'flio very 

hijijh and irre.£ular coarse sand content seeiis to favour the former explanation, 

'Topsoil textuj?e is loauy sand or sandy loau, a,nd there iB a gradual increase 

in clay content with depth to sandy clay in the subsoi l . 'Jlie depth of tlie 

sandy cla,y va r i e s , btit was found to be usually within 1 la, ]n th is respect 

the representa,tive profi le is ra,ther a ' t y p i c a l . 

'flie topogra.phy of the terrace Is ra ther uneven, Tliis has a be£,rin^^ on 

the draina.je chsi racter is t ics , which vary fron well drained on the hi^jher 

joarts to iraperfectly drjiined in the ] oirer lyin^; areas . The internal draina{?;e 

is inpeded by ta;.- r e l a t i v e l y heavy sa.ndy clay in the subsoi l , i/hile the 

external draina,ce sujffers during the rainy season from an excess of \/ater 

from the much hifjhcx h inter land, and a. poor dischar;;e of v./a.ter due to the 

flatness.:of the land, 

Tlie so i l react ion is very lev, ( 4 .2 ; and decreases sli;;!.itly with depth, 

CEC fifmres arc lo\i ris well , althcu./;hi not as low as the pure Kalahari sands 

(cf, prof i le 25), phe base sa tura t ion i s , hov/ever, r e l a t i ve ly hif-h, with 

potassium bein(j the dom.inant base, Tlie j^hosphoriif; co?atent is f a i r l y Ui^rh, 

which seems to be a sp.ecial charac te r i s t i c of wet sandy so i l s (cf. prof i le 4*^0. 

This so i l only occirrs alonf-; the northern banl-: of the '.aboopo floodplain near 

Htaiabu in ïlwiniluni'.'a d i s t r i c t . 
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Acr i so l s 

Ac r i so l s are s o i l s v/ith a c lay i l l i w i a t i o n horizon ( a , r g i l l i c hor izon) 

which has a base aa turc . t ion of l e s s th-an SQ̂ ''̂ ' i^'ithin 125 en der-th. Apa.rt 

fror. the requix-od c lay increctse an. ar^^i l l ic hori^ion should con ta in a t l e a s t 

1;,' c l ay cutans» itlthough f e a t u r e s resembling cutans are of ten observable 

in p r o f i l e j ' i t s in the ;^rc.j''.ct a r ea , they u s u a l l y cannot unequivocaJ l j be 

i d e n t i f i e d as i l l u v i a t i o n cu t ans . Thin s e c t i o n s have shovm, however, t h a t 

such c l ay cu.tans e x i s t in a.t l e a s t some of the a c r i s o l s . 

'ilie ba^e s3 , tura t ion of the a c r i s o l s in i.''Orth-'v/estern ..."revince» a.lthour'ih 

being l e s s than. 5'4''̂ s i s neve r the l e s s h igher tha^n tjiat of the. f e r r a l s o l s 

''20 to 3Q-' versu? 5 "to 15 0» ^J^y the g l ey i c f e r r a l s o l s have a. b.aso 

sa . tu ra t ion t h a t resembles the a c r i s o l s . Although f e r r a l s o l s ha.ve, on the 

o ther ha,nd, a h igher CTC per 1CG g s o i l , t h i s does not coinp;i.etely corapensa.te 

f o r t h e i r ].ov;er besc sa.titravtion, as the a„crisols in the p r o j e c t a.rea~ con ta in 

s t i l l about 100;/;' rp.ore bs.ses per 100 g s o i l . 'ITi pH of a l l the a,crisols i s 

about 4»I3> again being sonowhavt b e t t e r than t h a t of the f o r r a l s o l s . 

Despi te these conpaxa,tively favoura-ble c h a r a c t e r i s t i c s , a c r i s o l s do not 

seen t o be ve ry i..uch sought a,fter by l o c a l f a m e r s , ""[Vo f.-.ctors a re probably.' 

r e s p o n s i b l e for t h i s . Tore -os t r.rust be the envi ronnenta l cond i t i on? , The 

a c r i s o l zone ca»n be ve ry v.'et dur ing the ra.iny, sea.son, mvl'lug i t not only 

an "'onple"^aj.it area, t o l i v e i n , but a l so s e v e r e l y r e s t r i c t i n g a.ccess to the 

a r e a , lï'urtherrnoro, sources for domestic wa<,ter a,re g e n s r a l l y sca,rce t h e r e , 

v/hile the under ly ing 1 a/berito riakes i t d i f f i c u l t to d ig v e i l s . Secondly, 

t he moisturö ho ld ing ca ' . a c i ty of the a .c r i so l s , a,nd i n p a r t i c u l a r of t h e i r 

tops o i l , i s lo\;ex' tha.n tAi.at of the nore c layey f e r r a l s o l s . Since most of 

the SoCrisols in the p r o j e c t a.rea are s i tuatéd;• irü'. southern Kosempa d i s t r i c t , 

where the rainfr ' - l l i s about 1 ,000 niri/ys^-^^» t h i s cc;n;J..d be a,n inporta.nt con-

s ida . t ion for f a m e r s v^hen they have tc decid.e ;.'hero next to s h i f t t h e i r f i e l d s . 

'ilie a c r i s o l s of j';orth—:.'e3tern Province are d i f f i c u l t to a s s o c i a t e v/ith a 

pa.rticulajr ^a ren t rock . I t a.ppears tha-t they have been subjec ted to c e r t a i n 

pedogenet ic ^jrocesses and .ven geoge' iot ic processes tha.t were superir-iposed 

on the normaJ in-siiu^ v/ca.thcring of the roc.A. 

S a i l 19 -- f e r r i c a c r i s o l (ï^Af'; 
- or.ic paJ.eu-jtu.lt, f_ine loaji;- t o coa.rse loaray, s i l i c e o u s , 

isohypertherr-.ic ( ' Joi l Ta.:::onomj') 
- Kalia-re s c r i e s , Kasempa va r i a j i t , a.nd Ipajfu s e r i e s (';',ey to 

Zajübian S o i l C e r i c s ) 

- t y p i c a l p r o f i l e s J 4 , 12, 15 

Yello'./ish brown s o i l s , ve ry deep, i n i t i a l l y proba.bly formed over 

Aujidelunga s i l t s t o n e , b-at l a t e r modified a,s â, r e s u l t of hydro;"'orphic 

p r o c e s s e s , when the groundwater l e v e l rr^ust have been subs tan t ia^ l ly h igher 
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than at present . Nowadays the drainage :-S modera-teiy v/ell, as is indice.ted 

by laottling betv/een 5 '̂ and 100 era. The topsoil is sandy loar.i to sandy clay 

lorjii, there i& a moderate but tjuaistaken clay budge in the profile". Tlie 

clay increase va,riec frojT ^'J^/j to 100..', but t,his is only par t ly due to 

i l luv ia t ion processies. 

p]-I valLiCG are high in the tcplayer (5«7)? '̂ ut drop to 4.5 and lovrer in 

the subsoi l , llie CEC./soi]. is not very hi{rh ^ about 4'''E1?)9 t)ut CV'G per 100 g 

cls,y ranf^es frorc 12 to 20 mo in the upper subsoi l , Bose sa tura t ion varies 

from 20 to 4Q'-> exceeding'; 5Ĉ 'J -.n the tor^soii. The .11 satujration is low, 

throiighout the prof i le less than 25', t 

Tills .acr isol forns a trexLsitions.l b.-uid betv;een the orthic and rhodic . 

f e r ra l so l s that prevail in M.ost of 'r'-.ô empa, d i s t r i c t , and the shallow rr.ther 

wet so i l s (^petrolerric dystr ic regosols^ tha/t occur in the southern part 

of the d i s t r i c t . Althou^'h this soil,, i s ' . s t i l l p8.rt of the gently undul'ating 

plateau, the ujid^idating char?,cter becoues progressively loss ^/ithin this 

t r ans i t iona l zone. 

Profile ;)it 15 is s l i g h t l y deviating froci p i t s 4 ani 12, in having a 

higher clay content and being less dee . , vvith frequ.ent l a t e r i t c gravels 

'v.'ithin 2-JO cm. I t can be regarded ss interir.ediate betv/een the f e r r i c 

acxisol and the gleyic f e r r i c acr isol (soi], 19). 

ooi l 19 - gleyic f e r r i c acr isol (?AC; 
"• aquic p l eus tu l t , fine cla,yey to fine losmy, k a o l i n i t i c , 

isohypertherrT^-ic (Soil ï'axonoüy) 
- ;'.3do s e r i e s , dry" var iant (Xey to Za-bia^n Goil Series) 
~ tj 'pical profile» lZJi'/2/o2 

This l igh t brovm so i l has been foraed in co l luv ia l / a l luv ia l materia,! 

tha.t has accujfiulated in per iodical ly wet "plaices. The topsoil texture 

varies from, sandy loa^ to 3a,ndy cl;iy, including clay loajii. "Che subsoil 

is fine clayej/" or fine loamy. Later i te u.nderlics the so i l a.t rela.t ive]y 

shadlox-r dept'-., often already vxithin one metre, ilic wetness of the so i l is 

borne out by the vegetat ion, v/hicli ranges from stunted woodland to shrubbed 

open "grassland, - - - •- _. 

Soil react ion, CEC/sorLl and base s.-ituiration are a,ll very lo-ki. Al 

sa tura t ion is l ike ly to be very hi{j:i, as can be deducted from the single 

prof i le thcot has been anodysed. however, in YIGV of the node of forr.i£:,tion 

of th is soil,- a fe.i.rly \'ide ra.nge of so i l pliysical cr.i c"'iemicad ciiara-c-ir 

t o r i s t i c s can be ex lectea. 

lliis acr i so l is found in two d i s t inc t s e t t i n g s . I t constj.ttites the 

"upland'' danbos tha,t occuar over ]3a>soinent Gom.p].ox rocics, Siich ur);i,and 

dai.ibos axe .flat open area.s ths/L lack c lear ly idc".tifia^ble dra înaLge l i n e s , 

and even may have ii slopes (3 "to 5'̂ v» Ik is sdso a-n i 'lportant so i l of the 

Eafue Ileadwa.tcrs zone, here the s o i l s , covered by poor mio.r.bo v/oodland, 
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have a higher r^ilt ccntent than else'.fhere, and have commonly l a t e r i t e 

Cravols in the profi le that jjta^rt already fron very t!hallo\7 depths, 

^Joil 20 - f e r r i c acricol P̂AO) 
- oxic paleióst-Jt^ f ine, h^^ol^nitic, I'cohy'ertherrj.ic 

(ooil TaxonoKijr̂  
- ha,yondo aeries (hey to Zaa-ihian Soil Series) 

- t;','piceJ- ..-rofilej 2C 

Conmon hrovm;Lsh yel] o;: so i l of t'lo daTibo frin^'e i:one i?i t)ie gently 

undi^lating plateau aref-, AloO occiurs over ÏSa.sai'n.ent Couple:; s c h i s t s . 

Deeji to raodera,tely d'eep, v/ith sometlTiios l a t e r i t e in the lovrer pa<rt of 

the p rof i l e , ']?lie textuxe is var iable , 'Specia,lly in the Lxpper ^art of the 

p ro f i l e , i;here the topsai l texture ranc;es froi:. ssndy loam to sandy cla„y, 

jExidy clay loaLi is the most freouont to;,;soil textura^ housvar^ :iubsoil 

textujre is sandy cla.y to clay, occassionally coarser. Ihe so i l is 

norraally v;oll dra.ined, hut closer to tiie danbo i t ria.y chejiĵ e into mode­

r a t e l y v/ell d.rained. 

'•..he so i l react iop is r e l a t i ve ly lii^rh (4.5)? ^vrt Cric/soil and base 

sa tura t ion va]Aies Pxe low, J.l so-tuxration is around óQ/i, 

Aps.rt fror- beiiig a cor.'iïion so i l alon;:; danbo fri.nges, th is so i l j ^ 

frequent a l l : over the plateau nea,r Iiujiiria:i7,üV".i, south of Solvje?,i, 

4.3«J Luvisols 

Like ac r i so l s , luvisols oxe so i l s with au i l l u v i a l clay accurulation 

horizon. Tlaey differ fraa acrisols in having a- ba^e satura-tion of p.ore 

than 'jLf[; in a l l of th is r-rgil l ic horizijn, j 'vvisols e.re not very coraraon 

in Zaxibia, and cer ta in ly not in the high raiirTaJ.l ivxie, Severt'-^eless, in 

the southv/estcrn rar t of Avrinilu-ngp. d i s t r i c t there is a f a i r l y wide area 

\rhere luviso ls p reva i l . The r;ia,in properties of ühe a,criso].s and luvisols 

ajre l i s t ed in ta,ble 7. 

table 7 iicrisols and luvisols and the i r properties 

: c l a s s i f i c a t i o n 
( P A D / S o i l Taxonomy) 

18 1 f e r r i c a c r i s o l 
loxic p a l e u s t u l t 

1 9 ; g l e y i c f e r r i c a c r i s o l 
jaquic p a l e u s t u l t 

2 0 j f e r r i c a c r i s o l 
;Oxic p a l e u s t u l t 

i 
3 7 ^ f e r r i c l u v i s o l 

i . u l t i c p 'a leus ta l f 

pa ren t m a t e r i a l 

hundelungu 

a l luvium/ 
colluvium 

Basement Complex 
( s c h i s t ) and 
colluviian 

b i o t i t e s c h i s t 

t ex tu r e 
J 

•SL-
• 3CL 
I 

i S L -
:SC 

'SCI 

! 

CL-
SCI 

. / 

, f 1 
- f 

f 1 
' - f 

, f 

i 

f 

PH 
2/, 

4.5 
-5 

4.3 

5.C 

5 . 0 

CEC CEC 

1/ 4 / 

4 : 12 
;-2C 

2 - ; 10 
4 - 1 8 

4 i 8 

15 35 
- 2 0 • 

ECEC 
4/ 

4 • 

nd 

2 , 

! 

25^ 

BS 

5/ 

20 
-40 

5 

7-
15 

65 

Al 

6/ 

20 

nd 

60 

as 

1_/ texture topsoil and texture control sect ion; 2/ pil (CaCl2)5 3 / per 100 g soi 

4/ per 100 g clay, 5/ base saturat ion (%)•, Al sa turat ion {"/C); the chemical para 

meters refer to the upper subsoil (50 to 100 cm) 
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This so i l has developed from a quar tz i te r ich b i c t i t e schis t which hâ s 

imparted a rather high s i l t content to the s o i l . The weathered parent rock 

d i r ec t l y underlies the s o i l , without any l a t e r i t e or l a t e r i t e gravel marking 

the boundary, and often at a rather shallow depth. The area where this so i l 

occurs belongs to the strongly dissected plateeiu. Because of th is slope phases 

are common, these are lisually moderately deep as well . Only on the cres ts do 

deep so i l s occur. The high s i l t content is largely responsible for t h i s , as 

i t makes the so i l susceptible to erosion. So has i t been noticed that culti-r" 

vated f ie lds on the whole are more shallow than where the so i l is s t i l l covered 

by woodland, even though m.any of the t rees have already been fel led one way 

or the other. 

The chemical charade ter is t i c s of th is so i l are outstanding in the context 

of the project area. The pH is close to 6.0, and consequently very l i t t l e 

exchangeable Al is present ( less than 15%)« The CLC per 100 g cla,y is around 

35 Lie, indicating that kaol ini te is not the only major clay mineral. Tlie base 

sa tura t ion is well over 60^1, with Ca and ï'g strongly dominating the exchange 

complex. II i s , however, very low, which is surpris ing in view of the s ch i s -

taceoiis nature of the xjarent mater ia l . Also, both soluble Al and Jin are 

rather high when compared to the more acid so i l s of the project area. 

4.3«4 Cambisols 

Soils with a weak profi le development, resul t ing in a sor-called cambic 

horizon, are grouped under the cambisols. Tlie tv/o cambisols recognized in 

the project area are both inferred, as they have not been investiga.ted in 

d e t a i l . 

Soi l 33 - dystr ic gleyic cambisol (PAOj 
- aquic 03,-3trochropt, f i ne , k a o l i n i t i c , isohy]:-erthermic 

(Soil Taxonomy) 
- Yado s e r i e s , wet var iant (Key to Za/nbian Soil Series) 

Pale a l luv ia l so i l of the i l l -def ined dra~inago zones tha,t are comiTion on 

the plateau with l i t t l e or no r e l i e f . Later i te usually within 2 m.etre, often 

l e s s . Imperfectly drained, but moderately well drained occurs too in the t ran­

s i t i ona l be l t to the gently vindulating pla„teau. Fine clayey in the subsoil 

with a ] oai:iy sand to sandy clay loam, topso i l . These are the so i l s of the 

"teiTAitary associated vegetation" (LÜv/ards, 1976), covered by open grassland 

and groups of trees on low m.ounds. 

Chemical data fromi s imilar so i l s in Kaoraa d i s t r i c t (south of Kasempa 

d i s t r i c t ) give low pH values (4«'l)9 ^ OEC per 100 g clay of 10 to 18 and a 

base sa tura t ion of 15 to JO/' (see also table 3) , 
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>;oil ^0 - fluvic gleyic cainbisol (FAO) 
- fluvaquentic dystrochrept, fine loaniy and coarse loaay, 

pil iceoiis , isohyperthermic (Soil Taxonomy) 
- Luanĝ -̂ a s e r i e s , Busangn variant (Key to Zambian Soil Series) 

A sandy clay over loaniy sand prof i l e , at the edge of the f l a t s surrounding 

the Busajiga sxvamps, adjoining Kalahari sand deposi ts . Tne sand is assumed 

to be col luvial niaterial from these Kalahari sands, while tiis covering 20 en 

thick clayey layer is an a l luvia l deposit , Txiperfectly and at the lower margin 

poorly drained so i l due to the r i s e of the water level in the swamps during 

the rainy season, Chenically very poor so i l on account of i t s sandy substratuE, 

! 

4.3 .5 .\renosols 

Arenosols ax'e very v/oakly developed sandy s o i l s . 'Their profi le consists of 

a topsoil overlying the "unaltered" parent inaterial (C horiaon). /irenosols in 

the project area have fomied in 'Calaiiari sand deposi ts . 

Soil 28 - feri-alic luvic ;u-enosol (FAO) 
- oxic pa,leustult, coarse loany, siliceoios, is ohyper theirmic 

(Soil Taxonomy) 
- Chinsali s e r i e s , Kalahai'i variant (l.'ey to Zanbian Soil Series) 
- tjppical profile': 25 

Tills is tlie tjTDical Kalahari sand so i l of the project area. Very deep soi l s , 

covered e i ther by Cryptosepaluni forest or, where disturbed by nan, by Kalahari 

woodland. Topsail loajiy sand to sandy loan, subsoil nostl;/ sandy loan, 'rne 

subsoil ^^ispiays a f a i r l y abrupt but snai l increase in clay content with depth, 

vdiiclï could be due to a t ranslocat ion .̂ f clay within tlie pr-ofile. The hue is 

e i ther IC YK or 5 YK, with 5/4 •̂ -I'xi 4/4 being the nost cornjon value and chjrona 

coubination. 

Very poor s o i l s , v,'ith a very acid react ion, even in the topsoil (4 .0 ) . Lew 

organic na t te r cont.^nt, low CZC per 1CÜ g so i l crd extrenely lew base sa tura t i : : 

pointiiig to a so i l v i r t u a l l y depleted of bases (see also table C), 

Seal -"-;• - pet roferr ic ferr£l:"c arenosol (J'AC) 
- r>etroferric ustipsannent, coarse loany, siliceev^s 

(Soil Taxonony) 

Relatively shallow s o i l , fcrned in colluviaxed saiid over i a t e r i t e at the 

edge of tl^e I^usanga swarps. No further de ta i l s avai lable. 

: 
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4 . 3 . 6 Gleysols 

S o i l with hydromorphic p r o p e r t i e s , i . e . vfith the groundvfater w i th in 50 cni 

fo r a long enough per iod to c r e a t e a reducing n o i s t u r e regime. Obviously 

g l eyso l s are couLron i n dainbos, but thes.e have in nos t cases not been separa ted 

on tlie nap . Pure g leysols , ; ,developed from d i f f e r e n t pa ren t m a t e r i a l s , have 

been i d e n t i f i e d in the p r o j e c t ^irea. Their p r o p e r t i e s have been sunnar ized 

i n t a b l e 8, togethei : with those of some of the cambisols , aronosols and r egoso l s , 

t a b l e 3 Gleyso l s , cFJi":bisols, axenosols and r egoso l s and tb .. p r o p e r t i e s 

c l a s s i f i c a t i o n 
(FAO/Soil Taxononiy) 

pa ren t c ra te r i a l t e x t u r e :pl-l !CI« CEC, BS : 
1' ' 2 / ' 3/ 4/ 5 / : 

a l a h a r i sand 

33 'd .ys t r ic g l e y i c canb i so l .alluvi'urn 
^aquic dys t roch rep t 

2 8 ' f e r r a l i c arenos ol 
' ozic "p a l evis t u l t 

2 6 , e u t r i c g l eyso l 
' a e r i e t ropaquent 

L3- f :4.1 1 
SCL . ; • 

IS- c l ,4.©^ 
-SL 1 ! 

4 

2 

: 1-0, 
i -18 ' 

; 10, 
r^&. 

15 
^30 

<5 

' l imes tone der ived 
cQlluviuin and 
alluviuni 

CL f- 5 - j>10i>24 59̂ ^ 
.. f l • 6 , 5 ! I :100 

27 d j ' s t r i c g l eyso l 
a e r i e t ropaquent 

4 0 e u t r i c g l eyso l 
mo l l i c t ropaquent 

3 4 • p e t r o f e r r i c d y s t r i c 
r e g o s o l ; p e t r o f e r r i c 
u s t o r t h e n t 

Ka lahar i scjid 
I 

I alluviura 

. alluviiim 

S - ; c l :4.6\ 
LS; \ i 

20!<23 

SLi f - : > : 8 - 15:>50; 
- S C f l i4 .5 , 141-35' • 

•' ' ' ) 

S i C . f - ,5 .0 5 - 20 ' 50 • 
- ; f l . 10 ' -30) "50 

SCL' 

2 / t e x t u r e t o p s o i l and t e x t u r e c o n t r o l sect ion; , 2'/ pii (CaCl2):: 3/ per 100 g 

s o i l j ^ / p e i lOOgclay^ _5/ base s a t u r a t i o n (!^J); the chemica,! paraiaeters r e f e r 

to the upper s u b s o i l (50 to 100 cm depth/ 

S o i l 26 - e u t r i c g le j ' so l ( F A O ) 
" a e r i e t ropaquen t , f i n e , k a o l i n i t i c , isohypertherniic 

( S o i l Taxonomy) 
- Chalibana s e r i e s (Key to Zasibia-n J o i l S e r i e s ) 

•This g l eyso l forms the lowest p a r t in a nunber of l iüiestone s o l u t i o n 

depress ions in Solwezi d i s t r i c t . These have not been v i s i t e d due to t h e i r 

remote loca. t ion, From Landsat and a e r i a l photographs i t has been observed 

t h a t they are q u i t e e x t e n s i v e , the Jivundu sv.fanps even being much l a r g e r 

than 100 kra^. They have been d i s t i n g u i s h e d from the o ther dambos as i t 

i s be l i eved t h a t they have nore favourable chemical c h a r a c t e r i s t i c s on 

account of being se:,tura.ted with l in ie - r i ch \irater dur ing the xainy s eason . 

Tills i s cor robora ted by d a t a frora Jivundu, Se t t lement Scheme (Heilmann 1978) 

and the a n a l y t i c a l r e s u l t s from auger samples taken from a semi-dambo 

(physiography and v e g e t a t i o n s i m i l a r to a dambo, but s o i l shov/s no s i f n s 

of v/ater logging) a few hundred m.etres down frora the s i t e of p i t 3S. 

file:///irater
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Bie s c i l at th is location can b ' regarded as beir^ intc-mediate between a 

Irnestcne upland fcoil and. the s c i l of a rea l lir.estone dri.bc, and as such 

the daza fro;:, xhece auger smnples provide PH indication of the chaj:actcristic3 

of the ti'jesxone dacibc s o i l s , "" 

Ths texture- of the tops o i l is clay loan, the texture of t re control section 

is -osually fine clayey, occax;sionally fine IcaEy, Ihe p'l varies fron: 5 to 6 ,5 , 

CEC per 1 GO g clay probably in excess of 24 ne , vnile the CEC/soil is 1C rio or 

- a r e , and the base sat-oration is higher than 5C, and can go up to 1CCf--. Ca is 

the najor base, followed by i'.g. "-otassi-jr-i is very lov, sodiuE can be r e l a t i ve ly 

Soil 27 - dystr ic glcj'scl ' ' F ;X) 
- aerie tropaciuept, coarse loar.y, siliceous,'ïsbh':vl5örthemic 

(Soil Taz-ronoLiy) 
••̂ ~— - - iiwinilujiga, seriea.X^ïey..tc _k:;aribian Coil ser ies ^ 

-• typicsJ- profi le 40 " 

OJiis s o i l is to be fcund in the interflm^e dar-.bos (Kulapo dar.bos) on the 

Kalahari sands in Mv-'inilux.ga d i s t r i c t . •'These completely coen grasslands, 

most l i ke ly -jnderlain by sheet l a t e r i t e , becone v/ater-logged to close to the 

surface dixring the vret months, lli-ie tops o i l texture is very fine sand, the 

subsoil is very fi.ne sand, occassionally fine sand, increasing to loaay sand 

or even sandy loan in the lower pa r t s . 

'The PH is axound 4 ,5 , but lower in the surface horizon, although this 

horizon does not contain .-.uch organic na t t e r , due to the annual burning of 

the rraBS cover, the organic na t t e r content in the subsoil is r e l a t ive ly 

high. Hence the Crc values of the so i l and available pH re -a in at ra ther 

•"high l e v e l s . 'Ine bese sa tura t ion , is very l a ? , about 15 / . 

Soi l 50 - mollic glej^ol (r.-O) 
- typic haplp/iuoll, fine clayey, nixed, isohyperthemiic 

(Soil Taxonory) 

- LochinvajT I I ser ies (Key to Zambian Soil Series) 

Very poorly drained so i l of the 3usanga sv/amps. Unripe clay s o i l s , r ich 

in organic matter , perzianently v/aterlogged, covered by pr.asses and sedges. 

The pl'l is believed to be neut ra l , the CEC of both so i l and clay r e l a t i ve ly 

high, and the bpse sa tura t ion more then 5wv. The svia^p forest so i l s of 

the Kalahari sand region in Mv/inilunga d i s t r i c t have been included in th is 

un i t , althougri these so i l s axe s t r i c t l y speaking probably not gleysols . 

As these fores ts occur in r ivers and streams, the i r s o i l moisture regi-ne 

is unl ikely to be reducing, and accordingly these so i l s should be c lass i f ied 

as f luvisols (aquic vistif luvents) . Ihey occupy only very sniall a reas . 

http://dri.bc


Soil 4''̂ '' - eutr ic and dys t r ic gleysol (FAC) 
- no l l i c tropacuent, fine clayey to fine loany^ nixed, isohyper-

therraic (Soil Tc>-2:onor..iy) 
- Kh.t'i'bvn. and 'Danbo ser ies (Key to Zoiabian Soil Series) 
- tyjdcal rjrofilej 51 

Daiabo so i l s e^diibit & very wide r?,nge in textiira] and chemical charac te r i s ­

t i c s . This can be ejrpla,ined by the i r largely a,lluvial, and to some extent 

col luvial node of formation. The textura l coDpo&ition of a dambo is there­

fore not only detorr.i.ined by the so i l iron vrhich the ma.terial hor̂  been eroded, 

but also by the depositiona-l conditions, Dven vrithin a single dainbo there 

can be quite a varJation in texture along the cross and long sec t ions . 

Generally, hovjevex', lianibo so i l s are coarser at the dojibo head than downstreain, 

while da;ribos in gneiss and granite areas tend to be rather sandy, although 

displaying an increase in clay content with depth, Dambos in schis t and 

raet^siltstone axeas are iiore s i l t y , but are normally also clayey in the 

subsoi l . Even the danibos in areas with clayey so i l s ha-ve often a l igh te r 

and more loany topso i l . 

The drainage class of drrnbos varies from raoderately v/ell drained s,long 

the upper dc>£ibo edges to very poorly drained along the drainage l ine or 

inside the seepage zone, i'4ost upland dambos can, however, be described as 

imperfectly to poorly drained, on accountof drying out during the dry season 

and being vret in the rainy season. Some large danbos are \'jet for a corjsi-

derable period of the yeej?, these must therefore be considered poorly to 

very poorly drained, AS only such la,rge doiTi.bos have been indicated on the 

map this drainage class has been assigned to the mapping un i t , 

l/ith the exception of dambos in the KalaJiari sand region, the pH, CUC and 

base satLiration of dambo so i l s is losually somewhat higher than that of the 

adjoining upland s o i l s . Aga,in, i t defends on sever:al fac tors , including 

the length of period of iraterlogging, how much more elev3,ted these values a re . 

Profile 5"! is located in one of the ver;/ large dambos in the southeast of 

Solwezi d i s t r i c t . The dai'abo is vret for quite some, time after the raiiis have 

ha l ted , but dries up in most T;axts tov/ards the end of the dry season. The 

texture prof i le indicates a break in the deposit ional history:; an earlj?-

period during vmich a heavjr clo.y vras deposited, a,nd a. more recent period 

\7ith slowly moving- '.Tater whJch sedii^iented a more coarser mater ia l , 

Tlie chemical charac te r i s t ics have been derived from p i t 51 and from auger 

samples from a second large dambo nearby. Organic carbon is higii throughout, 

resu l t ing from the development from 3,lluvial sediments, pH values are 

neu t ra l , CEC so i l and cla.y are both f a i r l y high and the base sat \ irat ion 

is m.ore tlian 50̂ »̂ a l l thanlcs mainly to the high organic matter content, 

Por the same reason, these gleysols are close to the i luv i so l s (t:/pic or 
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fl.uvaquentic tropaquept), and o.ould therefore also have been c lass i f ied a,3 

fluvic eut r ic and dystr ic gleysol , in keeping vath vihat ha£i been done \fith 

canbisol no. 59.- -

4.5.7 RegosolB 

ooils witho\it any dia5i,nostic horison and inoro than 1C cm deep, as wo?.?. 

es lacking any otlier special f eatiires, are accoriodated under t]ie regosols, 

Tkie regosols in..the project area are ra ther shallov.^ soilG over eit^.^er •• 

vreathered rocl. or over r"iore or less externsi.ve l a t c r i t e shee ts . 

Soi l 31 - l i t h i c dj 'stric regosol (iv» ) 
•- l i t h i c uistorthent, fine clayey to fine loainy, ]-:ao3.initio, 

isohj'perthermic (Coil Taxonomy; 

Tnis is tVie s o i l of the hilJ. slopes in the project area. These so i l s are 

seldon deep, and rock and/or l a t e r i t e outcrops are frequent. Often the so i l s 

axe gravelly too, I'ree gro\;th .is nevertheless reasonable, becaise the roots 

apparently r;iano.ge to ut"''lize crevices in the bedrock. 

I t has boen noted that so i l s over sha?.] ov; rock, or close to rocjc outcrops 

(including l a t e r i t e ) are often preferred by fa-n.-'uxo, This seoj'is to be due 

to more favourable charac te r i s t i cs of such so i l s cornpaxed to the surrounding 

more a.cid s o i l s . At one such a f ie ld at ï'kenyauna Settlement Scher-ia, ih-asempa 

d i s t r i c t , the yl wa-s foimd to be 1,S i"'nit higher, the C".i;c/clay neoxly double 

and the ba.se sa tura t ion '^O'A against ^Z^ of the nearbj'" dominant soiJ., 

Soil 32 - P'^'troferric dyst r ic regosol {.^'j) 
" pe t rofer r ic us tor thent , fine clayey to fine l03i.ny, kao l in i t i c , 

isohjrperthermic (Soil Taxonomy, 

SheAlov so i l s over l . a te r i tc , vfeltl drained. These so i l s -AX^ pa r t i cu la r ly 

conmion a;3 incl'asions in the associations over üundelimgu paa?ent r .a ter ial on 

the gently luidixl-ating plateau and piedr.onts of ;"aseiiipa d i s t r i c t , Tliey becone 

the doninant s o i l in some of the laap'ping uni ts of the plateau v.'ith l i t t l e 

or no re?.ief, Blocks of l a t e r i t e occur comnionly at the surface vritliin these 

u n i t s . 

Soil 34 -• petroferric dystric regosol (i"AO) 
- pe t rofe r r ic •'ostorthent, fine clayey to fine loainy, kr„olinitic, 

isohjrpertherr.ic (Soi l Taxonoiiij'-) 

\/et var iant of soi?. 32, but as no reducing laoistuxe regi^ne is thougjit to 

prevai l \;hen the so i l in ponded, th.is so i l has not been pdrced in the gleysol 

categorj-. I t hes a higher s i l t content than so i l 52 (up to ^'S s i l t in one 

saLvole), Tt is the I'.ost important so i l of the plateau vrith l i t t l e or no 

r e l i e f . Some of i t s charac te r i s t i cs are given .in table 8. 
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http://ba.se


59 

Mapping units 

The mapping units on the so i l map consist mostly of so i l a^soclBtions, 

although some pure.soi ls ,and so i l complexes are included as well ( e .g . see 

uni ts Tu 17/T*arid Dk 28/l for examples of p-ure s o i l s , and Pu 22/l for an 

example of a so i l complex). This section gives a brief description of each 

so i l associat ion, indicating the re la t ionship of the con£5tituent so i l s to 

each other, and giving the average percentage of each s o i l within the asso­

c ia t ion . The to ta l extent of each mapping uni t is given in squa.re kilom.etres, 

with behind this figure in brackets the breakdovm according to d i s t r i c t ( F 

being Kasempa, S being Solwezi and H standing for iiwinilunga). /.part from 

the to t a l extent per d i s t r i c t the areal extent outside national parks and 

fores ts is shown as vrell v;here applicable. For instance, (o 250/2OO) means 
2 2 

that the mapping unit concerned occupies 250 km in Solwezi d i s t r i c t , 200 km 
of which f a l l s outside gazetted areas . 

Soils developed over a e t a s i l t s t one s , meta-arg i l l i t es and sandstones 

En 31/1 - C5d 

dominant so i l ;, l i t h i c dyst r ic regosol (51) . . . . . . . . . 45/3 
co-dom.inant so i l ; or thic f e r ra l so l (12) 55 % 
major inclusions . orthic f e r ra l so l (l1d) .<,...« 20% 

extent i 1498- km^ (K) • -

iiSoOciation of' the h i l l ranges in northeastern hasempa d i s t r i c t , with very 
shallow so i l s on the 'upper and middle s lopes, and deeper so i l s covering the 
footslopes. Surrounded in northern Kasempa d i s t r i c t ly associations dominated 
by orthic fe r ra l so l s ( I I ) , and oast of Kasempa bona by broken country with 
somewhat shallower and gravel l ie r orthic f e r ra l so l (12) , as v/ell as pedinients 
covered by shallow s o i l s , 

Hh 31/2 - C5d 

dominant so i l i l i t h i c dystr ic regosol ( j l j . « . . . , , . . 60°-^ 
co-dominant so i l s or thic f e r r a l so l (l1d) 30 /o 
major inclusions •. orthic fe r ra l so l (l2) , . o. ^0 % 

extent :; 513 km (x) 

iissociatioh of h i l l ' r anges in southeastern Kasempa, d i s t r i c t , containing 
more shallov/er so i l s than association Hh 31/l? while also being surrounded 
by regosols', 'Èibstly wi^h a shallov/ pe t rofer r ic contact ' ' soi ls y^ , 32 and 34). 

Eh 14 - C4 

dominant so i l j orthic f e r ra l so l (14) 50' ' ' 
co-dominant so i l . l i t h i c dyst r ic regosol (3I) •« 30 /' 
major inclusions . or thic f e r ra l so l ( l i d ) , , 20 v') 

extent : 125 km^ (k 18; li 107) 

Associa>tion of h i l l ranges in northeastern Kasempa. d i s t r i c t and morthern 
I-iwinilunga d i s t r i c t . The so i l s of this association are deeper than those of 
the other associations that occur on h i l l s , Thej are also more loamy as a 
r e su l t of col luvial processes. 
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Hb 12/1 -- C5 

dOLiinant s o i l - orthi-C f a r r a l s o l (12) . . . . . . . . . . . . . . . . 5(j /j 
co-dominant s o i l . o r t h i c f e r r a l s o l ( l i d ) . , . . . . , ^0 % 
ir.ajor i nc lus ions <: l i t h i c dyr . t r ic regoso l (51) 2 0 % 

2 
ex t en t , 436 kri '̂ K) 
S o i l a s s o c i a t i o n of broken count ry , south and e a s t of Kasenpa boma. Tlie 
broken country c h a r a c t e r of t h i s u n i t has been brought about mainly by deep 
i n c i s i o n of s t r eams . Erosion has r e s u l t e d in r e l a . t i v e l y shaJlov; s o i l s , with 
l a t e r i t e commoniLy outcropping along the s l o p e s , 

ÜLJiZi - C3 
dominant s o i l . o r t h i o f e r ra . l so l (I 2) 5 0 A 
co-dominant s o i l : o r t h i c f e r r a l s o l (13 / 25 "̂  . 
major inc lus ions . f e r r i c s^crisol (20s) . . . . . 1 5 /J 

j j e t r o f e r r i c dj^-stric r cgoso l (32) . . . . 10 '̂j 

ex t en t " 554 1"Ĵ .̂  (''- 304; S 250) 

"Both r e l a t i v e l y deep s t r e a r i n c i s i o n and the presence of a nuiiiber of r e s i d u a l 
h i l l s are r e s p o n s i b l e fo r the broken country l?.ndsce,pe in Kasempa and Solwezi 
d i s t r i c t s in v/hich t h i s a s s o c i a t i o n occurs . S o i l s are very v a r i a b l e , with a 
high percentage r a t h e r loony s o i l s due to co l luv . i a t ion . F e r r i c 
a c r i s o l s ' , t e n t a t i v e ) have formed i'li ' thick colluvi 's:! -depos i t s . S o i l s ' o n 
d ips lopes tend to be sha.llov/er th"ECn s o i l s on s lopes cuttin;T"a;cross the bedding 
p l a n e s , and are more l i k e l y to have g r r v e l s in t h e i r s u b s o i l . 

i ikJ lZi - C3 
dominant s o i l ;. or-thic f e r r a l s o l (12) . . . . . . . . . . . . . . . 35 % 
co-dominant s o i l , o r t h i c f e r r a l s o l ( l 1 d ) , 3-' /' 
major incli-ei.ons : rhod ic f e r r a l s o l ( l j ) . . . . . , . , . , . . . . . 2 0 % 

l i t h i c d y s t r i c r egoso l ( j l ) 15 'Y 
2 

ex t en t •: 35G km ! K) 

S o i l a s s o c i a t i o n of broken country l i m i t e d to Kâ >empa d i s t r i c t . This vmit , 
i r r e ^ g u l a r l y d i s s e c t e d by streams and con ta in ing s c a t t e r e d isoi .ated h i l l s , 
forms a t r a n s i t i o n frou. the more h i l l y areas towa-rds the r.:ore r e g u l a r l y 
dissected. platea,u land-sca:>j. lieeper s o i l s do occur , in p a r t i c u l a r along the 
i n t e r f l u v e s . R e l a t i v e l y few soi3.s in s lope d e p o s i t s , and vfith shallov; regoso l s 
c lose to the daiiibcs.and s t r e a m s . 

Kb 14 - 0 3 ' 

dominant s o i l „ o r t h i c f e r r a l s o l (,14) 50.'% 
major inc lus ions : l i t h i c d y s t r i c r egoso l (31) . . . . . . . . . 20^.', 

rhod ic f e r r a l s o l (10) , , . , , . . . 1 5 'T''' 
o r t h i c f erraJ-s ol ' 12 ) . . . . . . . o . . . . . . . 15 % 

e x t e n t 125 k / (l ) 

o Soil a s s o c i a t i o n east of L3Beuva boma, v/here i t i n t a rg r ades bet\':een very low 
dome-like s t r u c t u r e s and a group of h i l l s . S o i l s a.ro loaniy because of c o l l u -
viati-on ajid. p o s s i b l y adso due to the admixture vfith r-ore coarse weathering 
m a t e r i a l from g r a n i t e s , which outcrop \ ; i t h i n the boundaj:ies of t h i s a s s o c i a ­
t i o n , i 'atchy occurrence of red s o i l s (IO) aAong the lower p a r t s of the s l opes , 
and r a t h e r deeply i nc i sed s treams i n the sou thern p a r t of the a s s o c i a t i o n . 
Kjurierous sirisll and ve ry lov; h i l l s c o n t r i b u t e to a high percenta^^e of shal low 
rocicv s o i l s . 
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doninpjit s o i l • i o r t h i c l e r r a l s o l ( l 1 d ) 55 z' 
• cO-doainant a o i l :, o r t h i c ferx-alsol ''12) 35 '/• 
t'iajor i nc lus ions ; p e t r n f e r r i c d y s t r i c r egoso l ( J2) , , , . 20 5'' 

l i t h i c d y s t r i c rego.sol ( 51 ) . . . . . . » . . 10 % 

ex t en t : 254 fe^'" 00 

ü o i l .'.association along tl.c ! .ungo aiid ïaishiiiigashi r i v e r s in ."asempa, d i s t r i c t , 
ï'. 'odorately dep '̂j_ 30i].3 on tli-- inti-^rfluves in betweo]! t r o laore or l e s s p a r a l l e l 
streaiïis runninj'V, dov/n the ï-iedmont, inters j 'Orsed \.'ith l a t e x ' i t e ou t c rops , i 'ore 
gra.volly and s h a l l o y e r soil.:; c l o s e r to the s t repjns. 

doninant s o i l • ,• l i t l i i c d y s t r i c r egoso l ' 51 ) • • • • 5^ ?'• 
co-dOi:iinant s o i l .: po-troferr ic d y s t r i c r egoso l ($2) , . . , 4^' '/J 
iv.ajor inclusioii£; •: g l e y i c feri-'ic a c r i s o l (1S~) 10'"/ 

2 / N 

ex ten t . ]')66 kii ' ( K ; 
xiedinont s o i l a s s o c i a t i o n in Kasempa d i s t r i c t along I-unga and j.'Ufw-ashi r i v e r s . 
Very sha l lo i / s o i l s dominate, over e i t h e r l a t e r i t e or rock ''A s lopes in both 
coses j , \:hiGh can only suppor t t h i n s tun t ed f o r e s t s and g r a s s l a n d s , 

Bi 11/1 ~ CI 

cioninant c o i l . • , ; o r t h i c f e r r a l s c l ( H ) , 10% 
!-ia^or Jnclu^^ions ; rhod ic fe rx 'a l so l (IO) . . . , , , , . . . , . . . , lO--' 

•• o r t h i e - f e r r a l s o ] ( l 1 d ) , , , . , 10; . , 
p e t r o l ' e r r i c d y s t r i c r e - o s o l (52) , . . . 10'.' 

ex t en t 2556 liu^ (U' 2169. H 367) 

'j?he aa jo r s o i l a s s o c i a t i o n of Kasempa d i s t r i c t , occur r ing mainly in i t s 
no r the rn p a r t , "verj- loniforr; s o i l cover , occassionrJ_ly i n t e r r u p t e d by patches 
of red s o i l s ( I O ) , and v;ith ïiore 3ha,llovr s o i l s occvorring noa.r the dainbos, 
which lasually have a cla.yoy t e x t u r e . r ;os t ly surrounded b:/ s o i l r s s o c i a t i o n s 
in \-/hich the o r t h i c f e r r a l s o l 11 d o n i n a t e s , l i k e Pu 1 1 d / l , Vu 1 l / 2 , l u 1 l / 5 
o.nd I n 11 /4 . ""ĵ ie t r a n s i t i o n s between these a s s o c i a t i o n s are very grad.ual. 

I>u 11/2 - C2 

dominant s o i l . o r t h i c f e r r a l s o l ( I I ) 60 % 
co-doRinant s o i l o r t h i c f e r r a , l so l ( l 1 d ) . , . , . • . , . . , , . , 25 % 
i'la^or i nc lus ions . p e t r o f c r r i c d y s t r i c r egoso l ' 5 2 ; . . . . 15 / ' 

ex t en t 12A4 la,:'" (;.; 11 ' '9 / l074j 3 155/5- ) 

S o i l associp. t ion v/iiich has i t s ma.in occurrence- in Kaseapa. d i s t r i c t , v;hero 
i t i s c l o s e l y liiilced to ,?>ssocia,tion Ri I I / I , I t d i f f e r s frova the l a t t e r 
i n having more Moderately deep and sh_allovrer s o i l s , and leeching patches of 
r ed s o i l s ; This a s s o c i a t i o n forms " i s l a n d s " \ : i t h i n a s s o c i a t i o n Pu I I / I , â 3 < "• 
\iel'. as conGxitut ing the n a i n associa . t ion bord.ering the h i l l y ares^s in 
n o r t h e r n Kasempa d i s t r i c t , Tlie d e l i n e a t i o n e a s t of the Lunga along the 
I'iasemx.'a-I uj"ib\/a road has probably fonvied over 'iaroo sandstone r a t h e r than 
lamdelunga sandstone and s i l t s t o n e , 

dominaont s o i l , o r t h i c f e r r a l s o l '11^' 4 0 ; ' 
co-'doniinoxit s o i l z or-ö-ïic ferrpolsol ' 1 4 / , . , , . * • • * 5 0 ' ' 
major incliisioriS •: rhodic f e r r a l s o l f 10^' 20 7') 

fe ' r f ic a c r i s o l (20) , HO <̂ 

ex t en t : 714 1̂ -̂'- V-) 
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•3io low "dürae-like" E t ruc ' t a r es og^t of Kasempa boina are covered by t h i s fusao-
c i u t i o n , i.n '.rhich. loOLiy p o i l s occupy an ii'iportaiit xjart, Rhodic ferralsoi ' .s 
occur i.iostly alori/;. the . i^argj.ris oi the no r the rn h r l f of the domes ( e . g . 
hL:eny^^ .̂lna s e t t l e m e n t scheme), f e r r i c acrisol,.; f o m b e l t a along the dg^Ti.bos, 

doi'iinant s o i l . orth,ic f e r r o l s o l 11) . . , , J-vO î 
co-dominant s o i l „ o r t h i c f e r r a l o o l M j ) 25 Ĉ  
ma^jor inclusioixs : j>e t rofer r ic d y s t r i c r egoso l 'y2) . , , , 20'': ' 

o r t h i c f o r r a l a o l (11 a ) 15 /'; 
• rhod ic f e r r a l s c ] , ''\c] 10 ' / ' 

ex t en t . 5225 km'' \:'. 2316/2439, 'i 407/562) 

'ihe Kcgor s o i l .p^soqia t ion of centre , ! llasenpa d i s t r i c t . S o i l s of t h i s a s s o -
c i r - t ion are p redoninont ly lesr; than '] ,2v r dee;.!, and con ta in of ten f r e r u e n t 
l a , t e r i t o ^'ravels v/ i thin 6'. ci^. Ihese s o i l s sliould be considered to be more 
eroded thaai the COJ.1S of a s s o c i a t i o n j Ai I I / I and Pu 1 l / 2 , hut sockets of 
red s o i l ' l ' ' } neve r the l e s s p e r s i s t . In the no r th usuc?d.j.y boxmded by s,sso-
c i a t i o n s i n ^/hich the o r t h i c f e r r a , l so l (.11) dominates , v;hile alon^' t h e J r 
sou thern boujid3J:y t issociat icr is -j i th dLi fe ren t s o i l s arc coia-ion, l i k e ï'u 18, 
i n 52 and m-\u 

xhA 11/5 - CI 

domino-nt s o i l •.;. o r t h i c f e r r a l s o l (11 ) . 4 0 ')•'' 
co-dor/.inant s o i l 0 r hpd ic f e r r a l s o l ( 1 G ) . . . . . . . . . . . . . . . . 5^ ?•' 
m8,jor inc lus ions ; o r t h i c . f e r r a l s o l ' l i d ) , , 20 v' 

o r t h i c f e r r a l s o l (15) 10f , 

ex ten t •, I507 knî  (G 1507/lcrG) 

S o i l a s s o c i a t i o n in sou thern So lvez i d i s t r i c t which inc ludes e. hi{;h percentage 
of red s o i l s (1C). I t cannot'.^be er.cluded t h a t a t i .east sane of these red s o i l s 
axe a c r i c f e r r a l s o l s developed over ca rbona t i c rock (17) r a t h e r than rhodic 
f e r r a l s o l s of the kundelungu s e r i e s . .Patches of g r a v e l l y and sha i lo i ; s o i l s 
are comt'aon, 

r u 11/6 - (;2 

dominant i:;oil . o r t h i c f e r r a l s o l (11 ) AO %_ 
co-dcminant so i l . - ; o r t h i c f s r r a l s o l ( l1d) 25 % 
major i nc lus ions ... . f e r r i c a c r i s o l (2C) 15 /'' 

g l e y i c f e r r i c a,crisol ( i s ) 10 yfi 
o r t h i c f e r r a l s o l ( i j d ) , 10 T 

e x t e n t „ l6y7 lav"̂  (0 1657/1222} 

S o i l a s s o c i a t i o n of e a s t e r n ,Golv/eni d i s t r i c t , wOmpared to associa . t ion Tu. I l / l , 
t h i s a^jsociation con ta ins cons ide rab ly more shalj.ov/ s o i l s . Tiie a c r i s o l s , which 
in o ther aBsocia t ions occva^ onl.j'- a].ong danbo margins ( e . g . l.\i 1 l / 5 } i have 
expanded to the ex t en t t h a t they can be found over a vridei- a rea than only near 
dacibos, in p a r t i c u l a r in the a s s o c i a t i o n s i n s o u t h e a s t e r n Solwezi d i s t r i c t , 
' ^ e assocj .a t ions s i t u a t e d in northv/estern Solv/ozi d . i s t r i c t can be er-cpected to 
include some acr.ic f e r r a l s o l s oyer lii;iestone and r . a r l s ( s o i l I 7 ) . I h i s a s s o ­
c i a t i o n i s c l o s e l y r e l a t e d t o the I\i/l'\d a s s o c i a t i o n s . 

J.\i 11d/l ~ 03 

dominant s o i l .; o r t h i c f e r r a l s o l ( l i d ) 45 /•': 
co-dominant s o i l i p e t r o f e r r i c d y s t r i c r egoso l (52) . . . . 3^ ')' 
major i nc lus ions i o r t h i c f e r r a l s o l (12) 15'.^-

o r t h i c f e r r a l s o l ( I 3 ) 1Ü '/i 

ex t en t ; 5876 k i r (k 1234/775 v S 4642/4IO7) 
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lia^jor s o i l a s s o c i a t i o n of Golv.'eai d i s t r i c t ( n o r t h e a s t , 3,nd j u s t north of the 
bqjmdary v,rith. XaseEr-Ev) and "KasenxJia d i s t r i c t ( n o r t h w e s t ) , I ' a in ly .sha.3 lovf s o i l s , 
l o c a l l y g r a v e l l y , . vfith, patches of l a t e r i t o bein^-; ve ry corr.ion. Tlie l a r g e s t 
d e l i n e a t i o n of t h i s a s s o c i a t i o n l o m s an approxJxiatoly e a s t v e s t runnln;;- b e l t 
s.long the boundary \.'ith i\3Beirr)a d i s t r i c t . 

dominant s o i l 
co-dominant soil' 
raaj or i nc lus ions 

ex ten t 5630 

o r t h i c f ra - ra l so l ( l 1 d ) « . . . 40?'^ 
o r t h i c f u r r a l s o l (11 ) 25 ';' 
p e t r o f e r r i c d y s t r l c rc(_^osol ^ 3'^'-) . . . . . 1 5 ?' 
f e r r i c a c r i s o l (iS') 1 0 ' 
c l e r i c f e r r i c a c r i s o l (20) 10 ' 

(o 3530/2602) 

So i l associFit ion maimy .ocQijx'ring in the sp^stern p a r t of Solwezi d i s t r i c t , 
i.iiere i t u s u a l l y a-d.;joirjri r ssoc ip . t ion Pu 1 1 d / l , ] tliou^ji the s o i l s of t h i s 
associa- t ion .are genera].ly deeper , Ac r i so l s a re part icu?.cr ' ly p reva len t in 
the hafu.e head.wa';er r e g i o n , vhore they co/irionly con ta in g rave l s in t h e i r 
s i i b so i l , l o t h a .ssüciat ions have a f<iir ly dense network of dsiabos and s t r e a m s . 

¥M 12 C2 

doi.\inant s o i l 
c o-d or. inan t o o j.l 
major incl i i s ions 

2 

or i t i ic f e r r a l s o l ( l 2 ) . . . . . . . . . . . . . . . 65 ? 
3-:a.nthic ferralsol (22) 25 '; 

d y s t r i c g loyso l ;^27)' 10 y 

ex ten t 

S o i l a s s o c i a t i o n i n northijentei-3i I'h/inilunga d i s t r i c t . i.round the na rg in s of 
the d.e l ineat ions the inf luence of the _.al:iiiari sands câ n be recognised i n 
l i g h t e r texttu^ed s o i l s . ( 2 2 ) , a îtl the ccci"!rrence of Ivalahari sand, darnbos ( 2 7 ) . 

Vu 13 •' 03 

dominant soi] . 
co-dominant s o i l 
na j or inc luis ions 

bent 2i 
,2 

o r t h i c f e r r a l s o l '13) , , 
o r th j c forra l .s ol (11 d ) 
o r t h i c f e r r a i s o l ( l 2 ) . . , , 
p e t r o f e r r i c d y s t r i c r egoso l '32,- , 
f e r r i c a c r i s ol ' 1d) , 

30 c; 
or; r ' 
'- J 1 

15 ?' 
t o 9̂  

Km 

B e l t of relat ively/- s/ialloi; s o i l s alonf- the jiufiv;a stream nor th of ''"asempa 
bona, and suxromid.r:d by a.s soc:iatioi^s Tu I I / I , .'u I I / 3 and I.-u I I / 4 , u tc roys 
of l a t t e r i t e aJong dambos, s .cr isols on low l y i n g areas c lose to the daxioos, 
h ighe r up g r a v e l l y l e r r a l s o l s . 

Ó 

dominaait so.11 
co-donina-nt. s o i l 
}iia-j or inc liis ioxTs , 

2. 
exxcnx 66J V-

a.cric f e r r a l s o l 
o r t h i c f e r r a l s o l 

(16'^ 
.36) 

50 
25 '^ 

i o r t h i c f e r r a l s c l (11 ) 15 /̂^ 
, . xan th ic f e r r a l s o l (22) 10 

So i l associa , t ion e a s t of P;winilujiga boma, \ ; i th ;:.ore or l e s s pirre r e s i d u a l 
s o i l s (o r th i c ' f e r r als-ol ( I I ) and a c r i c fe r ra l so :^ randomly alterna^ted by s o i l s 
t h a t con ta in a hi.gh component of KalaJiari sand adnixt-ure ( o r t h i c f e r r a l s o l (36) 
and xa.nt;iic f e r r a l s o l ) . Ihe s o i l s derived, from ÏCundeluxiêü ( I I a.nd 22") axe 
more p reva l en t in the no r the rn tongue of f i e a s soc i a t i o ] i . 
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Pu 16 /2 - C3 

dominan t s o i l 
co -dom inan t s o i l 
major i n c l u s i o n s 

e .cr ic f e r r a l s o l ( l 6 ) . . . , o « . . 35 % 
o r t l i i c f e r r a l s o l (11 ; . . „ . , . 25 ;'' 

20% 
10':':' 

f e r r i c a c r i s o l (20^ 
o r t h i c f o r r a l s o l 
p e t r c f . - r r r i c d y s t r i c r e g o s o l ( 3 2 ) . . . . 10 ?{• 

e x t e n t , 1455 km"̂  (S I I 6 7 / 9 6 O , R 28C/280) 

T'i^an o c c u r r e n c o . of. t h i s s o i l e ^ s o c i a t i c n i s n o r t h of Mpheba, o o l w c z i d i s t r i c t , 
A c r i c f e r r a l s o l s - a n d . o r t h i c f e r r a l s o l s , some of t h e l a t t e r b e i n g r a c d e r a t o l y 
d e e p , ojTo t h e ma in s o i l s on t h e i n t ^ r f l u v o s , S o i l s on s l o p o s , i n p a r t i c u l a r 
on t h e lon_g s l o p e t e i / a r d s . t h e t'iutand.a r i v e r j have been t r a n s f ' j n ~ e d i n t o f e r r i c 
a c r i s o l s . Shall*.'VJ s e l l s ove r l a t e r i t e can be found along: dojiibcs. 

- C3 

d o n i n a n t s o i l 
c o - d c m i n r n t s . . i l 
!•.!a j 0 r i n c l u s i o n s 

f e r r i c . a c r i s o l (1 55 % 
g l e y i c f e r r i c a c r i s ' 1 (1 •;;) 25 % 
p e t r . . f e r r i c d y s ' t r i c rei;^osol ( 3 4 ) • • . . lO'/t'i 
j r t h i c f ^ . r r a l s . - 1 ( I 3 ) . . . . < , 10 'X 

e x t e n t : I576 k:i" ( L 1376 /1313) 

S";il r s s o c i a t i L - n : f s - . u t h e r n VCasenpa d i s t r i c t , \ . ' i th well dro. ined f e r r i c a c r i -
s ' I s ( I 8 ) o,nd. iain-r inc lus i i -n ;3 ' .f ^ . r t n i c f u r r a l s o l s ( I 3 ) - n t h e h i g h e r p a r t s 
of t h e p l a , t e a u , . ?ond i - ' pe r f e c t l y d r a i n e d a c r i s i l s ( 1 9 ) i'"- t h e l ower p a r t s and 01 "cne pl<.-,t\i.(.u., 
drainn^'je'-'ays SI where shall'^.v/ s o i l v e r l a t e r i t e ( 3 4 ) '''^ can a l ­ be founds 

dominan t s c d l 
cc -d^ i . ; inan t s ^ i l 
c a j e r i n c l u 3 i : r ^ -

ex t - jn t •: 262 h/' 

i f e r r i c a c r i s v l ( 1 3 j 
' c x ' t h i c f^-.rrals'; 1 ( l 1 d ) 
. c r t h i c f e r r a l s o l ( 1 3 ) • • 

p ' . t r . f e r r i c d y - j t r i c r e g j s ^ l ( 3 2 ) . . . . 

(F 2 6 2 / 1 8 7 ) '-••••• 

Trans i t i..ii<al s ; . i l . o s s e c i a t i .n f r r̂.. u p l a n d oxea ( 3 r . s . . c i a t i . : n r~u I I / 2 ) to u c r o 
e r o d e d a r^ -a s , .with i.iost ef t h e S ' . i l s b e i n g d e e p t e -a , d e r o . t e l y d e e p . 

45 % 
25 % 
2 ' ' % 
1 0 % 

iTa 1 3 / 3 - C4 • • • • . . . 

dominan t s o i l ; f e r r i c s-crie 1 ( I 0 ) 60 % 
o r . j c r i n c l u s i o n s ; g l e y i c f e r r i c a c r i s J 1 ( l 9 ) 25 % 

p e t i - o f e r r i c d y s t r i c r e g o s o l ( 3 2 ) . . . . 15 /̂ ' 

e x t e n t . 258 ys:/ ( K ) 

S t i l a 3 3 t e l a t i o n a],w:o-g t h e La la i "u t a r i v e r i n c u t h w o s t [aseiapa d i s t r i c t , 
po^rent ;oo/teriod. pr'.-bo.bly : . : u l s t e n e . 

I t i 1 8 / 4 - . 05. . 

d ( ' i ' i n e n t s o i l ' 
c_.-d>_;linant s o i l 
a a j L r i n c l u s i- "nii 

e x t e n t I 6 8 I k ;" 

f e r r i c a c r i s c l ( I 8 ) 
: • ^ r th i c f e r r a l s o l ( I I ) . . . . . 

' f e r r i c a c r i s o l ( 2 0 ) . . , , , . , 
•^^'leyic f e r r i c acr ia>ol ( l 9 , ' 
,.r t h i c f e r r r l r ; '..1 (11 d ) . . . . 

^7' 2 2 1 / 2 2 1 : 3 I 4 6 C / 1 3 6 2 ) 

« . 
. • 
« . 
. e 

e 0 

-, - r/ 

'y-b 7o 
20 % 
15 % 
10 % 

Loj?/'\,' sv- i l c o n s o c i a t i o n i n g . u t h w e s t S o l w e z i d i s t r i c t , i n t e m e ' ' ' . i a t o bet^^;e^^ïl 
o j s s o c i a t i . no Pu 1 3 / l an.d Pn 3 4 / 1 ? c o n t a i n i n g l e s s dî 'Op oo- i l s t h e n t h e f^^^raer, 
b u t n o r o and b e t t e r d r a i n e d s o i l s t h a n t h e l a t t e r . 



r i e t , 
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ar 
o r r i c 
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and 
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d o n i n a n t a o i l 
co -do ï a inan i s o i l 
ma jo r incliJsiorLS 

e ; : t ö n t 0 146? ^--" 
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{ j l ey ic f e r r i c a c r i s o l (15) 45 ; ' 
orth.i.c f e r r s l s o l ( l 1 d ^ 25 ',''• 
o r t l i l c f e r r a L o c l ( 1 1 ) 20 ,,,', 
o r t l ' i ic r o r r a l s o l ( 1 3 ) 1 O >;' 

A 2 2 2 / 2 2 ^ . 1 2 4 5 / 1 1 5 2 ) 

S o i l aü i soc i a t i o r ; tha . t o c c u r s a t d i f f e r e n t o l a c o s i n ' ' a s e n p a and 
d i s t r i c t s , r .oro v ro t t e r t h a n •i'^ssociai.tion Ixi 1>V4. 'to v7J:iic]i i t i?:-

y o i w e s i 
rol . a t e d , l l ic 

a c r i s o l s ^l i" , i n t h e hg^'uo hoadvja te r corea eire g r a v e l l y \ 7 i t h i n 60 oLi, 

_..na ^22£1_ - C5 

d o n i n a n t s o i l 
r-iajor inGl \ : s ior ; s 

x a n t h i c f e r r a l s o l (22^ , 6 0 ^ ' . 
f e r r i e a c r i s o l {1 C) 1 5 ' 
•d.jTs b r i e g l e j r s o l ' 2 7 ; , •i5':'> 
o r t h i c f e r r a l s o l ' l 2 ) 10' , ; ' 

o x t e n t :, 469 ^̂ î -(l',) 

J o i l a s s o c i a t i o n of n o r t h e r n i l ' . ' ini l ionga d i s t r i c t th;?.t i n t a g r a d e s l^etween 
r e s i d u a l s o i l s \"\'c'- and I-I ; and s o i l s v.'itn a stro^x.' r .a- laonxi eand adj . i ixture ' 2 2 ; , 
\ ; h i l e tlie de lOOS •"re t ^ ' j i c a l L a l ^ J i a r i s a n d , 2 7 ; . 'Tnese tvro I.̂ T'ies of s o i l s a r e 
inti!"aR.tely r e l a t o d 'ê:c\Q. d i f f i c u l t t o serF'.ra.te i n t h e f i e l d . 

Ri_2^2j/2_ - 05 

don ine j i t s o i l 
c o - d om :Lnsjit s o i l 
Eiajor i n c l Lis i o n s 

x a n t h i c f e r r a l s o l ( 2 2 ) . . . . . . . . . . . . . . i\Q 5' 
on; '^t d y s t r i c g l o y s o l ^ 2 7 ; 25 

g l e y i c f e r r i c a c r i s o l ( 1 5 ) . <- 20'^,' 
glcy.-'c f e r r a l s o l ( 2 5 ) IS 

er-.xenx 697 iaa'- ( 3 667? h 5C') 

\ ; e t t o r vo - r i an t of a s s o c i a t i o n l^u 2 2 / 1 , o c c u r r i n g yi.ostly oblong t h e e a s t bank 
of t h e •."ahomi.o r i v e r i n fjol'.'j-ezd d i s t r i c t . 

. ' i Ü Ü • • C;5d 

dominan t s o i l 
ma jo r i n c l u s i o r j s 

p e t r o f e r r i c d ^ / s t r i o r e g o s o l (52^ . . . . 7^' /J 
l i t h i c d y s t r i c r o g o s o l (3I ) . . . . . . . . . 20 vó 
o r t h i c f e r r a l s o l ( l 1 d ) 10 ;• 

exxenx ; C46 2 

^ l i s n o i l a s s o c i a t i o n c o n s i s t n o s t l y of patch.es cf sha,].lou s o i l s ove r l a t e r i t e , 
heiiinied i n hy o t h e r ivplp^_d s o i l a s s o c i a t i o n s c o n t a i n i n g d e e p e r s o i l s . Tlie l a r g e 
d e l i n e r a t i o n i n ee^atern Kascmpa, d i s t r i c t i s t r a n s i ters ' " t o s o i l a s s o c i a t i o n 
4n 3 2 / 2 . 

C-Ï1 

r a o r , 

? n 1; 

doni i ia i r t s o i l 
c o - d o m i n a n t s o i l 
major i n c l u s i o n s 

e x t e n t ; 305 1<DI-̂  

f e r r i c c a c r i s o l - ( i C ) , 4 0 ' ' 
d y s t r i c g l e y i e caEib iso l ( 5 3 ; _ . . . , . . , . 35 ''' 
p e t r o f e r r i c d y s t r i c r e g o s o l ( 3 2 ) . . . . 25 v' 

i 8 0 3 / 2 2 0 ) 

S o i l n s 3 0 c i 3 . t i o n i n w e s t e r n ICasevnpa d i s t r i c t , vrhere t h e r e i s a graduad. change 
from, deeper ' s o i l s ( l O ) t o s h a l l o w s o i l s o v e r l a t e r i t e ( 3 2 ; 9 t h e f o r m e r d o m i ­
n a t e i n t h e n o r t h e r n h a l f of t h e d e l i n e a t i o n , t h e l a t t e r i n t h e s o u t h e r n h a l f , 
v.^liere open gri?aslsJidE p r o v i d e most of ti;.e draina,gswa;, '3 ( s o i l 3 5 ) . 
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?n 31 - C5-i 

florair.anx soil— • , - l i t h i c dystr ic regosol {')']) 40!-" 
co--dor.inr.nt so i l • „-petxGiervic dystr ic rerosol (3^'' • • • • 2r % 
inajor inclusions • s er tkic lerra lso] . (l'idy 20',"' 

vjtLv'oici'ric djiïrtric rr^cosol (;;/;.; . . . . '15 
extent i 611 km^ (K 611/456) 

Soil association occupying large area in southeast Kasempa district, east of 
the Lunga river. Predominaritly shallow soils, over rock and laterite, with 
isolated hillocks covered by some deeper soils and strewn with boulders. 

Pn 32/1 - C5d 

dominant so i l •• „ pet roferr ic dystr ic regosol (52) . . . . 60 % 
co-dominant so i l y petroferr ic dystr ic regosol (34) . . . . 30 /'' 
major inclusions s f e r r i c acr isol (20d} ^0 % 

extent Ï 1348 kin̂  (K'1348/1236) 

Soil associa-tion in southwest Kasempa d i s t r i c t , consisting mainly of very 
shallow so i l s over l a t e r i t e , some of them im^perfectly drained. 

Fn 32/2 - C5d 

dominant so i l „ pet roferr ic dystr ic regoscl (32) . . . . 50 % 
major inclusions ., or thic f e r ra l so l ( l i d ) 20 '̂ i'l 

orthic f e r ra l so l (l2) 15%. 
' • • • - f e r r i c acr isol (20d) 15% 

extent ,; 2825' 'ki/ {^) ' ' ' 

Similar soil- association as Pn 32/l , but containing more somewhat deeper 
soils and being on the whole better drained. In southeast Kasempa district. 

m 34/1 - C4 

dominant so i l - » pet rofer r ic dystr ic regosol (34) •••• 70 % 
co-dominant so i l ', pe t roferr ic dyst r ic regosol (32) . . . . 30 ?̂  

extent i 1419 km̂  (K) 

Soil association in southern Kasempa district, being made up of predominantly 
very shallov; soils over latorite, mostly imperfectly drained. Closely asso-
cia.ted to Pn 32/l and in 32/2, but poorer drained. 

Pn 34/2 - 04 

dominant so i l ; pet roferr ic dystr ic regosol (34) . . . . 40 % 
co-dominant s o i l 0 f e r r i c acr isol (20d) 25 ^ 
major inclusions » f e r r i c acr isol (I8) 15% 

'Ijetroferric djrstric regosol (32) . . . . 10% 
dyst r ic gleyic cambisol (33) . . . . » • . « 10 % 

extent . 863' kiiî  ( E ) ' 

iTansi t ional so i l association in south'";rn Kasempa d i s t r i c t , between deeper 
so i l s (20d and 18) and shallow so i l s over l a t e r i t e . The former occur as 
f a i r l y large "islands" surrounded by shallow s o i l s , and drained by termi tar ia 
vegetated s t r i p s of land ( so i l 33). 

Pd 11 - 02 

dominant so i l ,: or thic f e r ra l so l ( I I ) 45 "'" 
co-dCDinant s o i l : or thic f e r ra l so l ( l i d ) 30% 
major inclusions . orthic fe r ra l so l (11s) 1 5 % 

acr ic f e r ra l so l (16) ,, 10% 

extent . 326 km̂  (S I??., I- 14',') 
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Soil associa.tion that _is a variant of Pu 11/2;, i t differs in containing a 
greater xDroportion noclerately deep so i l s and/or r e l a t i ve ly steep slopes on 
account of bqing situated, along rather deeply incised streams (Lunga r ive r 
in Solwezi d i s t r i c t . and Kasa-njii-ai r iver in Tiwinilunp-a d i s t r i c t ) . 

ist of 
with 

3ry 

M 11d - C5 

dominant so i l 
co-doFiinnnt so i l 
major incl"usions 

2 
extent s 1C2 Ian 

orthic f e r ra l so l ( l i d ) 35 }''< 
f e r r i c sxr isol (20) . . . . . . . . . . . . . . 
acr ic fe r ra l s ol (16 ) 
l i t h i c dyst r ic regosol (51) a » » « o e o f t * 

25 °i 
20 % 
20 % 

'iliis so i l £issociation, encompo^ssing a large part of the Kutanda l i v e r ' s herd-
craters j, hss bppn iaainly_ delineated un account of the dissected landscape, 
V/ithin the delinüatipn a niKnber of different geological forn!a"i/ions meet, 
which re su l t ,j,n a, var ie ty of so i l s (11 and l6), while so i l degradation on 
slopes has probably brought about the formation of an acr iso l ( l6y. Shallow 
so i l s v/ith bedrock outcrops are connaon near the streai-abanks '31 ) . 

?d 12 

er 
t r i c t . 

02 

dominant s o i l 
co-dominant s o i l 
major inclusions 

extent • 466 • km • " ('i 

orthic fe r ra l so l ( l2) 30 
orthic ferralsol (l1s~' 25 
f e r r i c luvisol (37c) 15 
rhodic ferralsol (1C) ,.... 20 
orthic f e r ra l so l (14) . , . . . , . . . . 10 

Large soi l associat ion south of Mwinilunga boma, doninated by ra,ther s i l t y 
so i l s over ö'Otasiltstones, strongly dissected, with few vet'y deep s o i l s , 
mostly moderate] 3̂  deep to "oderately shallov7. Red so i l s occur 3S minor 
pa.tches. Ferr ic luvisols in the souther^n part of the del ineat ion. 

inantly 
asso-

]/d 3é - 04 

dominant so i l 
co-dominant so i l 
naj or inc lus.ioxis 

extent .; 81 kii 

; orthic fer ra lsol (36s) . . , , . . . . . 
,; or thic fe r ra l so l (36) 
J, orthic f e r r a l so l (II ) 

• • • • • 4 

45 -' 
25 % 
1 0 \-j 

acric f e r ra l so l (16) 10.^ 
xanthic f e r ra l so l (22) 10-

0 / 

liinor so i l association jus t south of T-iwinilunga bona, where the •"alaiiari sand 
cover thins out, and intergrades tc residual so i l s are comaon {%-). Isolated 
patches of deep red so i l s occur along the southern fringe of' the del ineat ion. 

eper 
as 

rmitaria 

4.4.2 Soils developed over gneiss 

ru 21/1 - 03 

dominant so i l 
raa j or inc lus i,ons. 

2 
er.tent .. 63 ICTI (s) 

xanthic f e r ra l so l (21 ) 60 ^;^ 
xanthic f e r ra l so l (21 d) 20 /> 
f e r r i c acr isol (20) . . . . . . . . . . . . . . . . . KM', 
dys t r ic gleyic cambisol (33) 10 /'( 

Minor so i l association in eastern Solvrezi d i s t r i c t along the Chovwe road, 
over gra-nite. 

^ • ^ « ^ H i 
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Pu 21/2 - C3 

do::inant s o i l . xan th ic f e r r a l s o l (21) , . , /]0 % 
co-dominant s o i l xan th ic f err ' j i lsol (22 > 25 /•' 
na jo r inc lus ions o r t n i c f e r r a l s o l (23) . , , o . . . . . . 15 X' 

l i t h i c d j rs t r ic r egoso l (31 ) 4 . . . . . 0 . . 1 0 / ' 
d y s t r i c g l ey i c caribisol (33) 1C 

ex ten t .. 464 i<iii"" (ï'O 

u '/• 

S o i l associa , t ion. over g r a n i t e i n the ia,r nor thwes tern lobe of I 'winilunga 
d i s t r i c t . The surrounding, s o i l s are mainly Kalahar i sands , a-nd in tegrades 
v/ith these s o i l s (22 and 23 / f om-, a l a r g e p a r t of t h i s mapping u n i t , Shallov/ 
s o i l s ov(-,r bed.rock near the s t r eams . 

1̂-u 35/1 - C3 

dominant s o i l .. 3canthic f e r r a l s o l •,35) »•• 65 '''•' 
co-dominant s o i l ; xan th ic f e r r a l s o l (35s ) • 25 / ' 
major inc lus ions d y s t r i c g l e y i c cambisol (33) . . . . . . . . K ' " ' 

ex ten t 0 575 ta:i^ (S 575/16?) 

S o i l a s s o c i a t i o n cover ing the e a s t e r n par t of thci ïiv/embeshi domo, r e l a t i v e l y 
l i t t l e d i s s e c t e d . 

IiA 35/2 - C4 . . . . 

domina,nt s o i l xan th i c f e r r a l s o l (35) . . » . « . . . . . . . « . 45 'X' 
co-dominant s o i l ; 'xanth ic f e r ra . l so l i!_ 353) 25 X 
major inc lus ions j d j rs t r ic g l e y i c c-^mbiscl ( 3 3 ; . . . o . . . . 20^;' 

f e r r i c a c r i s o l ( i n ) 1 0 X 

ex t en t 1 S'85 iaa"̂  {.• llü/bl'^', 3 12Ü7/8Ü: , ' ) 

Ihe najoi- s o i l associa„tion of the gne i s ses of the basement com.plex domes, 
r e l a t i v e l y s t r o n g l y d i s s e c t e d v/ith a l a rge p ropor t ion ra,ther s t e e p l y s l o p i n g 
s o i l s ( 3 5 S ) , i iaperfec t ly dra-ined n o i l s (33» some a l so on s l opes ) a,nd degraded 
s o i l s ( 1 8 ) . 

x-d 35s - C4 

dop'inant s o i l .. xa,nthic f e r r a l s o l (35s ) AO % 
co-dominant s o i l ? :<anthic f e r r a l s o l (35/ . . . . . . . . . . . . . . 3'̂ - X) 
ma.jor inc lus ions ' ; d;;,^tric* g l ey i c car.^bisol (33) . . . . . . . . 2.0^/-

~ f erx\ic a c r i s ol (1 ü j . . < > . . . . . . . . . . . . . . ^C % 

ex ten t 1 319 ^'^•^ (ï'O 

Var ian t s o i l a s s o c i a t i o n of '.d 35 /2 , even uiore d i s s e c t o d , vrest of the labompo 
r i v e r . So i l are dominantly laoderately deep (35s) t o moderate ly shal low (33)? 
the l a t t e r s o i l s a l so occurr ing en s l o p e s . This a s s o c i a t i o n i s most ly s u r -
ro\inded by s o i l s in i;.a-laha,ri s ands , and t h e i r i n t e rg rades to r e s i d u a l s o i l s , 

4 . 4 . 3 S o i l s over csrbo;aate 3,nd_other baisic rocks 

Hb 10 ~ C2 - . . 

dominant s o i l ' * ' rhodic f e r r a l s o l (1 O) . . . . . . . . . . . . . . . 60 /j 
co-dominaj i t ' so i l 5 ' a c r i c f e r r a l s o l ( l 7 s ) . . . . . . . . . . . . . . . 25 /i 
major inclusibnÊ '. a.cric fcirra/isol ( l 7 d ) . . . . . . . 0 15 ';' 

2 • • ex t en t j 87 km \'~-!,) 

S o i l a s s o c i a t i o n around Chafuguma h i l l , where the h i l l , scarps and s o l u t i o n 
lo\7ered bas ins cret / te a broken l andscape . The r e l a t i o n ' p a i ' e h t i a t o r i a l - s o i l 
i s not c l . j a r , but oh^y th.. rod s o i l s in the bas in are bol ioved to be under­
l a i n , by carboncotic rock . 



6? 

doLiinant s o i l „ rhodic ferr .?l3o] (15) • •''5 ;'' 
major inc lus ions . xan th ic f e r r a l s o l ''?'-'/ T.'O ;,' 

' ' • l i t h i c u:,r3t:cic refOGol •'. 31 /' 15 -̂'' 

ex t en t : 103 la.r (;[) 

Goil a s s o c i a t i o n ' i n - v ; e s t '•iv;inij.iinga d i c t r i c t over b^isic i^noous rock , Ta-lplieri 
sand deponi t s bomd tiie a s s o c i a t i o n , and intergre^dos with s o i l s occurr ing 
t h e r e i n aj.-e corjuon a l o n j the f r i nges of the a s s o c i a t i o n ( so i l 22 ) , Sor'e 
SPiall r id / ' es sz:e covered u^ shallovr and ï-ookjr soil'^; ( 3 1 ; . 

doiiinant s o i l ., a c r i c f e r r a l s o l (1?/ . . . . . . . . . . . . . . . . 30 '/• 
oa j or inclios. ions : a c r i c f o r r a l s o l (1 ?-"!•) 1 -̂' ?'"' • - ^ 

oii trac : ; leysol (2'Sj , ^(> ^,') 

ex ten t - 1452 ba"^ (' 157/157, S 12:5/1245; 

iSoil over l inrcstone, predor'iinantly in no r the rn Jolwo'/;i d i s t r i c t , ' / i t h minor 
occurrences in .'"ascripa d i s t r i c t , ' 'cry honogeneous .assoc ia t ion . 

Pu_J2Z2 - ^1 
dominant s o i l , a c r i c f e r r a l s o l (17) 60 ĵ 
co-doiiiinant s o i l a c r i c f e r r a , l so l (170.) . . . . . . * . > . . . . . . 25 ^'(^ 
raei.j C)r inc lus ions ;, - r^ t r ic g leys ol ( 26) , 15 }o 

ex ten t : 1658 1^- {^ 1357/1220; H 301/jCl) 

S o i l .associat ion in centra.l i''''\rinili:m-i:a dLst . r ic t and c e n t r a l and western 
Solvfezi d i s t r i c t . Less houogeneous than ïx\ 17/1> with r e l a t i v e l y sha21ow 
s o i l (l7d-j being comr'..on on s c a r p s , v:here s o l u t i o n bas ins e x i s t , or r a t h e r 
randoLujA \rhete-the physiography i s L'ore f l a t (llv^inilun^-a d i s t r i c t ) , Gleysols 
Occupy the lov/est p a r t of che b a s i n s . 

, dor.inant s o i l ; a c r i c f e r r a l s o l (17) . . . . . . . . . . . . . . . . ^5 /J 
co-dornnuvnt .soil . ev. tr ic g l e y s o l (26) . , 3 0 ^ ' 
major inclujjions : .acric ferrad-sol (17'3-) 15 /c 

o r t h i c f e r r . a l so l ( l i d ) 10^;.̂  

ex ten t 1422 kn^ (r; 1422/1162) 

S o i l associa . t ion of no r the rn Soi \ ; sz i d i s t r i c t , I'laere i t occtipies mostly the 
poorer d r a i n e d - s o l u t i o n - b a s i n s , with coiaionly a daribo or s t r i n g of dainbos 
a t the lo\;er p a r t of li-ie b ? s i n , Inc lLs ions of •)rthic f e r r a l s o l s (11d) occur 
in the n o r t h e a s t e r n -part of the d i s t r i c t , where the a s s o c i a t i o n adjoins 
a s s o c i a t i o n s ' P u l i d .?aid fu 19» 

]\i 26 - C4 

dominant s o i l . e u t r i c g l eyso l (26) 70 :-• 
major i nc lu s ions : a.cric fer3:a lsol ( I 7 ) . . . » 20 % 

?,cric f erroAs 0]. (17^.) . . . . . . . . . . . . . . . 1 0 / ' 

ex ten t . 155 Icr.̂  (8 15L'/13L'>) 

haxge daiTibos in lii:\ostone areas in 8ol\%rezi d i s t r i c t , i n t e r n a l l y d.rained, a.nd 
des i cca t ed dur ing the- dry soaso:a. 
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4.4«4 S o i l s vTovelo;7iscl over s c h i s t s 

BhJBd - (-,4 • • 

douinant s o i j . o r t l i i c ferra?uSol (jBd/^ . . . . . 4 0 ? ' ^ 
co-douinant s o i l : l i t h i c dyT;.tric regoüol '31,"- « . . . o . . . . 5'̂  /"'• 
iaajor inc lus io:ns ; o r t h i c f e r r a l s o l (Jus ) „ . . . 20 '•y', 

o r t h i c f o r r a l s o l ', 5*̂ ) • '\0 % 

ex t en t . 195 ^^i^ il-> :30/20, ., I 65 /153 ; 

Loi.' q u a r t z i t e r i dges of the lov/cr Iic'Sji, dominated hy n o d e r a t e l y deep and 
fihallo\/or s o i l s , the dO'_r>or s o i l s :10stly occurr ing along the f o o t s l o p e s , 
Iiocky in p l a c e s . 

Kb 11s - Ci3d • 

doninant s o i l . o r t ï i i c f e r r a l s o l ( l i s ) 35 ''''' 
CO "dominant s o i l , l i t h i c dys t r . ' c regoso l (>1 ) . . . . . . . . . 25 /o 
na.jor inc lus ions „ rhodic f e r r a l s o l (10 ; 20 % 

d y s t r i c g l ey i c ca^b iso l ^53 ; 10 ï̂ j 
f e r r i c l u v i s o l (37) . . . . < , . . 10^/. 

ex ten t „ 555 l-^'^ {}' 555/1 ?ö) 

S o i l .associa t ion l a r g e l y s i t u a t e d e a s t of the Lunga r i v e r in Iwin i lunga 
d i s t r i c t . Paren t rnateria] r a t h e r schistaceoxos, a rea f a i r l y deeply i n c i s e d , 
with s o i l s 'düüiriantly r a t h e r shal low a.nd r e l a t i v e l y s t e e p ' l 1 s ) . Common 
i s o l a t e d or small groups of low q u a r t / . i t i c h i l l s {'}'\), deeper s o i l s on brop^der 
i n t e r f l u v e s , occa s s iona l l y a l so on s l o p e s . 

fu 10/1 - C2 

doninant s o i l .; rhodic f e r r a l s o l (, 1 C; . . . . . . . . . . . . . . . /; 0 ?' 
co-dominant s o i l o r t h i c f e r r a l s o l ( l 1 d ) 3C' "j 
na jo r inclusiorx: . d j r s t r ic g l e y i c cambisol ( 3 3 ; . . . . . . . . 20 Ẑ. 

f e r r i c a c r i s o l ( 20) , 10 'X. 

ex ten t . 178I kii^ (iiJ. ^20/747; :. 861/850;: 

S o i l forna-tioh over (psai,miitic) b i o t i t e s c h i s t s of the hine s e r i e s . Large 
patches with deep red s o i l s ( IO) , which become shal lower near r i d g e s , t r a n ­
s i t i o n s to d i f f e r e n t pa ren t m a t e r i a l s , e t c . . Small patches v;ith shal lower 
s o i l s , iri iperfectly dra ined over l a t e r i t e , in pa.rt icu] ar in I;winilunga d i s t r i c t , 

Pu 20 - 03 

dominant s o i l ; f e r r i c a c r i s o l ( 2 0 ; 35 X 
co-dominant s o i l . o r t h i c f o r r a l s o l ^13) . . < • . . . 25 A; 
major inc lus ions . o r t h i c f e r r a l s o l ( l i d ) 15 '̂ ''• 

d y s t r i c ;-;leyic cambisol ' 3 5 ) •• 15 /•' 
rhodic f e r r a l s o l (10) 1 0 % 

ex ten t ': 9OO lii'" ( s ) 

S o i l a s s o c i a t i o n around iSukiiriba, Solwezi d i s t r i c t . 'Jjight coloured g rave l l j / 
(13) and non-g rave l ly s o i l s on the i n t e r f l u v e s , shal lower s o i l s on the s lopes 
a,nd narrov; i n t e r f l u v e s ( l i d ) . 

_Pu_20d - C3 

dominant s o i l „ f e r r i c a c r i s o l (20d) 5'^'% 
co-dominant s o i l , f e r r i c a.crisol ( i s ) , , , , . , 25 '}^-
major i nc lus ions . ort]aic f e r r a l s o l ', 11d) 20 X 

g l ey i c f e r r i c a c r i s o l (1'" y 1 5 / ^ 
riv-dic f e r r a l s o l (10) , , 10}^ 

ex t en t . 120 M^ (S Yl'IVi) 
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S o i l s a s s o c i a t i o n c l o s e l y r e l a t e d to a s s o c i a t i o n Pu 20, but f r ing in . j l i ine-
s tone s o l u t i o n depress io j i s , Contains nore eroded « o i l s (20d and 11dy and 
iTiore poorl:^- dra ined s o i l s (18 a.nd 19) in the I c r e r -oaxts of the a s s o c i a t i o n . 

I^Jl - CI 
dominant so i ] . •„ f e r r i c l u v i s o l Y( ; 3 -̂ !;•' 
cO"do"inant s o i l . f e r r i c a c r i s o l .^20; JO '̂i 
major incl 'usions . f e r r i c l u v i s o l '.JTs) 2^!':' 

xan th ic fCï"rals(;l (22^ 2C '/̂  

ex t en t ; I65 i^"' {h I65/IOO; 

Goil a s s o c i a t i o n t}ia,t occupies s t rear i vaJ] eys in the : .a lahari saaid r eg ion , 
IJnderlyinc oons-olidatad .pa.rent u a t c r i s l ]ias be^n exposed, c o n s i s t i n g of s c h i s t s 
^^soil 37 'TJid 37s)-and iaet£U3iltstonos raore iipstrearr ( s o i l 2 0 ; , In tegrades 
v;ith Ilala]iaj?i-s3X4d-soi],a ,arc coirjaon alonr: the h ighe r pa r t s of the ve. l ley s lopes 
( s o i l 2C;j, • hess s t e e p l y d i s s e c t e d than a>ssociation :-v. 57s« 

i'd 10 ~ (;2 

dominant s o i l ; rhodic f e r r a l s o l (IO) 35 ?'• 
co-doninrurt s o i l , d y s t r i c g l ey i c cainbisol '.'33/ . . . . . . . . 25 '. • 
ma.joj? incl 'unions : oi'th.'.c f e r r a l s o l ( l 1 s ) 15 ?' 

rcanthic f crra]-Scl (22 ; 15 ','0 
f e r r i c l u v i s o l (37 , 1 ' /) 

ex ten t : I66 l<r? {:: I66/139) 

o o i l a s s o c i a t i o n in south-vrestern Iv/ ini lnnga d i s t r i c t , su_rrotinded by Kalaiiaxi 
sands •, intogradas. r.es.nr'.t, i n s o i l 22 ) , 'jhe hig/ier p a r t s of the a s s o c i a t i o n 
EJTo covered by deep 03od. .E,oils ' , IO), l o c a l l y r e l a - t i ve ly s t e e p ^iCs,,, while 
the lower x^a^its adjoin . sna i l s treams and rr-e doninr^ntly iliiiperfectly dï-ained 
(33)» they are probably laxgel;;- a l l u v i a l in o r i g i n , Cr th ic f e r r a l s o l s ( l i s ) 
occur on th.e t r a n s i t i o n betv/een thione two s o i l t j 'pes . 

Vd 37s - CI 

da_ inaxit s o i l ' • f e r r i c l u v i s o l (37G ) 5*̂  / ' 
co-doEilnant s o i l , f e r r i c l ir .- isol ' 37 ) 25 !!' 
na,jor i nc lus ions . rhodic f o r r a l s o l ' 10'. 1 5 / 

i . thic d y s t r i c r cgoso l Ml 10 

L 

ex ten t i 1312 IT ^ (li 1312/702) ' '" •• - '''"'" 

Large houiogeneoiis soi].. a.ssoci?.tion in the soi^th of iiv;inilungc3, d i s t r i c t . 
S t rong ly d-ieeoctêd cjroa, ;/it]-.. s lope p-iases ( s o i l 37^5) Tirevail.ing, and s o i l s 
on the crv'i3t3 •-only, being l e s s than 3 /'' slop.lng ( 3 7 ) . S o i l s are n o d e r a t e l y 
deep, and -lo-cally even sh.allower (31/*. 

Pd je; - C4 

doninant s o i l o r t h i c f e r r a l s o l ''3£) 55 -'' 
co-dominant s o i l ; o r t h i c f e r r a l s o l (38s) . . . . , . . . , 25 % 
major i nc lus ions . l i t h i c dj'rrtric r egoso l (31) . • . . . . • • • 1C 'ó 

p e t r o f o r r i c dyst i- ic regosol. . 32 , . , . . 10 °{i 

ex t en t . 1735 1̂ .'̂ " ( s 7^2/507 • 11 943/943/ 

S o i l a s s o c i a t i o n over s c h i s t s of the basement comple::, s t r o n g l y d i s s e c t e d 
vjith a l a r g e content of r e l a t i v e l y shal low s.^ils t h a t occiir n o s t l y in the 
lov?er p a r t s of the la-ndscape, J a t e r i t e s aure ccr.,i[on a t s].ope brealos. 

PdJGd - 04 

dominant s o i l , o r t h i c f e r r a l s o l (5*^0.) , 3̂ -' / ' 
co-dominant s6: ' l ': o r t h i c f e r r a l s o l (3£) '?-5 % 
rna^jor i nc lus ions ; pe t rofer rJ .c d y s t r i c r egoso l (32) . . . . 20 f' 

' • • f e r r i c a c r i s o l (2C) 1 5 / ' 
d i?s t r ic g l e y i c canb iso l (33,- . . • • . . . . 10 0̂ 
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exten-L - 570 Im^ (S 212, i- 35e) 

r ,oi l assO'^iation arourcl heaxlv/a-tors of I..e,bompa r i v e r i n a irore s t r o n g e r die;" 
sectec. landscaji'.o th?.n a s s o c i a t i o n Ld 3'̂ > vjitL r. h igher v ropo r i i on of r e l a t i v e l y 
shaJ-lo\j s o i l s ^>0d a;id 32y, '.rhic'; often /lave r e l a t i v e l y stee;;) s lopes c'î  •i.;oll. 
oeffii-dajïiDos ^soir'. 3 3 ; t/nd r ^ s o c i a t e u de'^'raieo s o i l s (20 ; £2:e f a i r l y co..unon on 
the lo\jer .r^arts nf the s l b b e s . 

4.4«-' Coi l s developed over net'acon^'" or.er: 

i d 11.; - 04 

: o r t b i c f e r ra l s ' - j . v/lls^- 3 5 ' . 
CO--dominant s o i l . rh.odic f e r r a l s o l '^<,' , , , , , 2'3 "' 
major incli.-'sio:^ . f e r r i c a.crisol (20-.^ , , , , 25 h' 

; 'Otrof e r r i c d v s t r i c reg:osol (32~y « . . . 15 '/• 

er ' tent ; 68 l;i'V'' ^s) 

,'Joil a s s o c i a t i o n along a dee;jly inc i sed t r ibutrory of the .Solire;-,i r i v e r , vrith 
deep r-ed s o i l s on the xTO";or 'opxt of the s l o p e , axid ao re shal.low and yellovrer 
s o i l s on the Piidd.le and l o j e r se. 'Sients, 

4 .4«é S o i l s developed over 'c'arbühaceous sh.ale 

l'̂ ;- 10/2 - 03 

doraijiant .soil . rhodic f e r r a l s o l (10) 45 7''-' 
co-donine-r.t s o i l :: a c r i c ferraD^sol (17/ « • 3'^ '/:> 
na jo r incl-o£;io;ns . o r t h i c f e r r a l s o l ' l l d . j 15 'J 

g l e y i c f e r r i c a c r i s o l 11'"; 10 
2 

ex ten t . 235 1<̂-'- 1,3) 

S o i l a s s o c i a t i o n i n n o r t h e a s t e r n Sol\reEi d i s t r i c t , over carbonaceous s h a l e 
surroimdcd 'oy l i ie , ; ; tone , both covered by red. s o i l s , p o s s i b l y a c r i c f e r r c l s o l 
Oloso to the I.'.afuo f l o u i p l a i n .uore yellow ( l i d ; and wet te r s o i l s ( l ? ) . 

4.4«7 S o i l s develo^-ed iii ".alrhori sands 

Dh_23/l^ - 03 

doii'inant so3.1 o r t h i c f e r r a l s o l (23) 55 /̂  
co-doninant s o i l . d y s t r i c g le j ' so l <'27) 25 /''> 
major i nc lus ions . f e r r a l i c l u v i c exenosol ( 2 0 ) . . . . ^0 % 

glej'-ic ferralsol ,̂25; 10'^' 

extent , 2454 1-̂ ^ 's- 245,1./2107) 

Irnnortant s o i l . SBsocia t ion of the lo-.; l y i n g Kad.ahari sand^s in no r the rn 
•Iwinil-ULTÉia i j i s t r i o t , r .e la , t i7ely denijc- draina^^c netv/ork connect ing the 
numerous sna,ll a:ad l a r g e sandy daiübos ( s o i l 2 7 ) . Ves t iges of the orifr inal 
J 'a lal iar i sands r e n a i n partic^ilpz.'l?/ in the northvrestern d e l i n e a t i o n s , where 
thoj'- pxe reco;-ni'zable bj/- t h e i r i.iore dense Or;.";tose;5ali-im - '•egetation. Gleyic 
f e r r a l s o l s a re iiore conmon c lose t o the ntre.?jns in the nor thee .s tern d e l i -
nea-tions. Ihe a s s o c i a t i o n i s dominated by f i ne Icqiny s o i l s , bn.t coarse 
loamy s o i l s are f reguont as w e l j , e s r . e c i a l l y on the r e l a t i v e l y higj ien l y i n g 
p a r t s of the iandsca,].>e. 

j )k jr3/2 - 04 

dominant, .jioils^ . o r t l i ic f e r r a l s o l . ;,̂ 23 / , . . . . « • . , . . . . . . . 
co--d.oninant so i l ' * ; ' t e r r a l i c l u v i c a renosol .'28) . . . . . . . . 
.niajor i nc lu s ions , d-j 'stric gleyBol (27) . . . . » . . » . , • . . • • • . 

45 
y:~ 
JJ 
20 

0 / 

n' 
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ex ten t ; 1PS5 ^Jn" ' l l 12?3/723) 

I'.liis associc . t ion jj3 trains i t iorxal to the more pirre " ' 'alahcri s ands , J t occaxr! 
in centra.! and soiitlrv/estern I-i>,'inil'iJJiga d i s t r i c t , where i t conGti t 'a tes n o r t h -
south a i igned tonguen surrounded and r jaxt i t ioned }rj a reas with r e s i d u a l s o i l , 
llie c e n t r a l p a r t of the dcl ineat ioras cons i s t a of arenosolr; ( 2 0 ; , - ' h i l e the 
Ka.rgiiiS and intruf^ions axe maclo ui"- of the laore f i ; ior ferra.lso].s ', ?3) and 
/j lei 'scls . 27 ) . 

]}t. .24 • - C/ 

dcaino,nt 3041 ,, . xant l . ic f e r r a l s o l (24, • 5 ' ' / ' ' 
co-doi iing,nt s o i l , d y s t r i c glejrso], ; 2 7 ; . . . . . . . . . . . . . . . . 2'} ';'i 
ua jo r i nc lus ions „ oi^thic f e r r s J s o l '[?.y} . . . . . . . . . . . . g . . 1^)^) 

f e r r a l i c l u v i c arev:03ol (^2:); 10 ',1 

ex tan t . 1062 In̂ î  (l . 1062/8C2; 

woil a s s o c i a t i o n in the no r the rn p?xt of Hv/inilunga dii3'i:rict, Loi-r l y i ng 
hslal 'iaxi sand.s, noderatol j r i ; e l l d ra ined in the somei.'liaüt h ighe r paxtr, to 'poorly-
dra ined i n the lovjest p a r t s of the ca t ena . '.'.h.o a r . roc ia t ion i s highly' frs,"-^-
i.y3nta,ted ''nj nmaeroiis sand;' danbos, of ten f r inged \rj h.are v h i t e sands , /xenoso ls 
(2()) and o r t h i c f e r r g l s o l s (23^' 9xe to bo founddih s'-iuall packets on the r e l ? . -
t ivelj '" h igher p a r t s . 

G.QD-inant s o i l :; g l ey i c ferra»lsol (25) 73 '.•' 
na jo r incliision-S ;' d.ystric -Tleysol ' 27 ) . * . . . . . . « . . . . . . . 15/';' 

(22) xant; i ic f e r ra ] . so l (22) 10''-;; 

ex t en t : 655 LIA (?): 

o o i l a s s o c i a t i o n a-long the west bank of the _Cabor:;T)o xirrex, x/ith i?.oderately 
wel l to' ':i:.lperfGctly dra ined loai^iy s o i l s der ived frorr, h a l a h a r i s ands . Gloysols 
\_2J J i l l ' t h e r a t h e r wide f l oodp la in s of the streams traveai'sing the d .e l i j ieat ions, 
andi the d.air-bos near the western bound-sry of the assoc ia t ion , , where the b e t t e r 
dra ined s o i l s (22) can be found as w e l l , 

JI1L3:.U1 ~ '••'̂ • 
dominant s o i l •: ferraJ- ic l u v i c arenosol ''.20) . . . . . , • . 00 f̂. 
r.ajor i nc lus ions ;, p e t r o f e r r i c f e r r a l i c arenoso], (29) . . . 2 0 'z"̂. 

extexit . . , 7 2 6 . iJii^. (];;. 7 26/443) 

Coil of .cö.t]*Lêi''Pnre'halshiaxi s.?̂ ad depos i t s axoujid the Eusanga sv/an^ps, v/ith 
shallow';'sSiids over l a t e r i t e around the f r i nges of the d e l i n e a t i o n s . 

ï'hJ^dl. ~ GSd 
dominant s o i l , ferrod.ic l u v i c axenosol (22^' . . . . . . . . 50 ''J 
co-doi::inant s o i l ,, p e t r o f e r r i c f e r r a l . i c pxenosol (2"i', , . 4 0 ' ' 
ïiï.ajor i nc lus ions d y s t r i c g leyso l (27 y 10"') 

ex ten t 461 Icrn ( l ' ) 

Coi l a s s o c i a t i o n closel; '- l inked to associa / t ion j)];; 2C/1 , occur r ing in the same 
r e g i o n , but con ta in ing a. h.igher percenta.ge of shaJlow ( c o l ] u v i a l ^ sands over 
l a /be r i t e . 

k 20/5 - C4 

55?^ domiimnt n o i l , f e r r a J i c l u v i c axenosol K?-Q) . . . . . . . . 
r a jor inol i is ions . xan th ic f e r r tdso] . (22) 15 ><' 

xan th i c f e r r a l s o l (24) 15 /J 
d j rs t r ic g leyso l (27) 1 5 % 
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ex ten t . 33^7 ka;" (:i 33^7/2150^ 

15.ie na jo r coi?. .'••^sociat.ion of uue ira.l;\,iar;'. s ands , occiirriiig in the \ ; es te rn 
and no r the rn pajrt of In/'inilimgei, d i s t r i c t . Red end :ye!'.low coarse loapy sands , 
with f i ne loon;/ s o i l s , ooth v.ro.ll ( so i ] . 22, ?,vd r \odorptely \.'ell ( s o i l 24/ 
d r a i r o d in the ].o'.;er ', .virt^ of tlie lp,nd3^p;oe. 

2 -̂  // 

dor inan t s o i l . f e r r a l i c l i ivic PXOROSOI . 2 0 ; . . , , . , , . AO/c 
co-'doninant s o i l • • d j -s t r ic v.eysol ,^2?) 30 '" ' 
Major incli-iöioriS • >: potrof e r r i c f e r r a l i c ajrenoso]. {2.[\! . , . 2 0 / ' ^ 

-• • petx-oferric d y s t r i c re^'osol •,34) o . . . 10 '[\ 

653/362: 

soutlnrest haserapa d i^^ t r i c t , heim; r-iore eroded than a s s o -
iiallov; s o i l s over l . a t e r i t e ' 2^J and '^l, : around the deeper 

.alahïuTJ. sai.id s o i l s 'S'-''/f W-t̂ i. intrnsion-S of dfiihos con ta in ing \;ot s o i ? s (27)« 

l!k 29 - C5d 

doEinant s o i l : p e t r o f e r r i c f e r r ? l i c axenosol '2.^)j . . 5 ' ' / ' 
co-douinant s o i l , d y s t r i c G^eysol {2^.\ . . . . . . . . . . . . . . . . 3̂ -̂  /•' 
msjor inc lu3 ions . f e r r a l i c Ixivic ajronosol ( 2 8 ; , , 2 0 ^ ' 

extent . 

;.)Oil ass 
elation 

è[ 

oc: 

.,-, - 2 

.at ion 

e x t e n t , 83' - \U 231/226) I 

Var ian t -o f s o i l a.üsocia.tion i'ik 20 /4 , occurr ing in the saiae re{^ion, btit inc lud i i ; 
iiore shallow-SO j . ls ovor I f t e r i t c . 

M 27/1 - C5w 

doninant s o i l • d y s t r i c c l cy so l (27 ; 90';', 
i :ajor i nc lu s ions : f e r r o d i c l u v i c sjrencsol ' 2 G : . . . . . . . . 1C '̂̂ i 

ex t en t ; 622 IJÏI^ (:• 622/542) 

S o i l of the 'CalaJiaxi sa-nd daiabos, occurriuf; i n va r ious physiop;roj-hic p o s i t i o n s , 
Ghallov; s o i l s over l a t e r i t c , or even l a t e r i ' c c ou tc rops , ai-e l o c s J l y coimaon in 
BO..ie of them. 

M 27/2 - C;5̂ •r 

dominant s o i l .' dyis tr ic gleyso]. (27 j 7 0 / ' 
major incluij ions : o r t h i c f e r r o d s c l (23,; «. 2 ' ^ ; ' 

f e r r a l i c l u v i c arenosol i 20) 10 ;̂{' 

ex t en t . 2313 ki'" (S 556^5545 H 195-'/^'26) 

S o i l as' ' .ocle,tion of the ï'.alBjiar'i sand daribos, l e s s pure than s o i l Dd 2 7 / I . 
I t occu:rs in the ].ow Ij ' ing ''alaiiax". sands in no r the rn Ilwinilunga d i s t r i c t , 
and alonf'' th.e stre^in boimded f.'ringes of the ."a].ahjuri sands in the sou the rn 
pga:t of '-the - d i s t r i c t , '"atches of vKiite ve^et^at ion- less sands a re coiTimon. 
Also incladod axe eaj:;t\rest runnj.ïv; dunes (north.ern l l u i n i l u n s a ) . Boundary -..'ith 
suxrdtmding -;ol]. d ra ined sands not al.'./a.j'B as c l e a r as vn.th s o i l Dd 2 7 / I , and 
i n t e r g r a d e s s o j l 23) fire freniient ?J-Ong the margins of the d e l i n e a t i o n r . 

I 
. ,4 .C S o i l s developed in_alluvi ' .al depos i t s 

M 39 - C5d 

doninant s o i l - - ; f l \ iv ic g ley ic canibisol •. 3 ; / •• QO'^/l 
raa.jor inclusieBS :: p e t r o f e r r i c djTstric r egoso l ;32,' . . . . 20 '̂0 

extent . 24o'l3n^ ''K'240/55) 



75 

Soil local ly occupying the t rans i t ion between '.••alpliari sand deposits and 
f l a t s of the Busanga svirnps, where depofiition of erod-ed sand hes been inpor-
tan t , '.'.he la , te r i t i c so i l s (32 and also :./;.) forn the loT^;r boundar3r of the 
associat ion. 

iJfjVO " C5w 

dor-inant so i l : eu t r ic anO dystr ic gloysol (40) 

e:;:tent 159'- lan^ {i- e/O. r, 1547/IÖ27, M 245/243) 

Soil association of the r iver f loodplains. Coj?:?, fire imder grass , arxl l i ab le 
to flooding diaring and filter the rainy season. Some of the larger daxnbos in 
so\ithea^,torn Solwo'ji di3t3:ict are included, j.to:tT,irec care ivjdj.nxi. to heavy, 
organic •na^tter content i s r e l a t i ve ly high, Topsoils are occ^^ss tonally muckj/". 
Vluvisols are probably coLnnon v/ithin th is associat ion. The areal extent of 
thJ^ unit is less t]ivn indicated., particul.3xly in r'vinili^nga d i s t r i c t ^''possi-
bl;r as much as one half in that d i B t r i c t ) , dve to cartographic exaggerat.ion 
of some of the delineations concerned, 

JJiVa - C?\; 

Undifferentj.ated so i l s of trie larger floodjuains tliat debou.c]? into tlve f l a t s 
o.f the Busanga swajips. 

extent . 1444 1-CLÎ  (• 1451/1414: i, I3/15) 

iliis uni t consists of d.ouinantly nodiuiu te::tured iu'iperfectly to poorly 
drained s o i l s , ^Mner t8:-;tTrred so i l s occur close to the drainage channels, 
\i7hil-e moderately well dicained s o i l s , su^.','orting chipya type \,'Oodlcind, can 
be f oiuid on the slights'- ^ore elevated parts of the landscape. ^ie a l luv ia l 
ch.ara,cter of the so i l s is bc'rne out by the ra.ther D.arge textural changes 
\7it]i depth t]ia.t have been noted in most of the so i l s of th is un i t , 

dominant so i l •; mollic gle^'^jo]. (3*̂ 0 

ex t en t ' ; 13? fe^ iK 85/68; K 52/52) 

Soil of the sv/ai'aps, Pe?.ty to nucky, verraanently vra.ter-logged so i l s covered 
by sv/aiap gra-sses and sedges, 'rhe la rges t occi-irrence .is in the Btisanga 
sv/nnps, sEis.ller s\}3i.~<03 occur along sorae of the streams in the Kalahari 
sand region in northern 1'winilimga. dj js t r ic t , Swai-.ip forests nccvx a t several 
places in the Kalahari so.nd.s, biit they are i:isual].y restr icted, in extent 
axid only the larger ones have been napped separately, 

iJs-u - C5w 

Undifferentiated so i l s of tho sv/aiaps, 

extent ; 4141 IK"^ (h 375>V7'̂ . ^ 335/;:35) 

'jliis unit is made up of the so i l s of the fl?.ts surrounding the two liajor 
svoddi.s in the project area, the Busanga swamps and the Jivundu swarips, 
']l\e permcnently v.^a-terlogged so i l s of the swanps a re , where large enough, 
excluded fron th i s un i t . Tne larger ])a':t comprises mediuiu textured re].a-
t ive ly shallow so i l s over l a t e r i t e near the margins and deeper, f iner 
textured noils towards t i e centre, .i'erennial a„nd epjiemeraj. streams fj.owing 
through u.iese arearj o.ro'lini:'' by heavy bacltswamp so i l s (including v e r t i s o l s ; 
and nuir.erous l i gh t te::tured ].evees. I-lxcept far the l a t t e r , nearly a l l the 
so i l s \rithin th is uni t a,re sca^sona^lly waterlogged. 
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'•ï-* ^ .Soil _,.,oneBis 

''ilu.8 rjtirvey liexl a .strong b.i.ar. tovs'^rds tliu land s i i i t aMl i ty for agriciiltiire, 

and no poxt ic i la r v/fctont.ion \i3i.i paid to süi3, f o]?:.-at ion, •-levex'theTess, becaaise 

of the consJ.derablo ti;-..e 3;;ent in the f ie ld and tlis lar£';e oi-'.aant of data, co'l'-

].octed, aorsc reinarla can be ;,-:ade v/ith ren .eet to noil ;''enesis, 'Jliis i s not 

•rivicol-j of acadeni.ic i n t e r e s t , 1^ clearer insiüjit in the s o i l fori:!rag oroccssec 

active in a jarticiif-sj: areo., and the relatiomhi"p 'jetvraen soiln and the i r 

parent r:a,toria]., is of great benefit to a, so i l srxvoyor, i'ore acci.a?s-te map­

ping; vfill be possible , the behavio-'.ir of the soilü luider differei'it types of 

raanarjenent CR,n ba -'redicted \n th more confidence, and on i~'proved c l c s s i f i -

cation anct correlati.on •s.rill resij.lt, 

4.5.1 §Jii±^^^^jJ^'i:,^^j^^^!i^:B °? 

All the upland so i l s in the project axe?, axe leached, ahe very f;reat 'a.je 

of the :, pxont rocl^;, the miderlyins s table geologicol sh.ield and siofficient 

rr.infafll (vrhicli riay have been h.;u;,-hur uiixing cer ta in periods in the past) 

have contribntod to th is s t a t e of a f f a i r s , Lec^chin,';,' irnplies n:ore than only 

a vs' inf; on.t of baioes. I t also ijivolvos a {jradiu-d- transformation of clay 

minerals l iho i.lli.te and. snoct.ite to jcaolinite and, Mh.en s-t-ronf̂  L««!«kinf̂  

continues, a brcc.I.:do\m of kaol ini te and pB-rtial re'.ovad of the '.reatherin;-

products u n t i l a s o i l r ich in sesquioxides (j'e and. Al oxides and fxydra.tes, 

to{^:ether v.rith secondary s i l i c a rorLains, .liis laust stage has not (yet ?) 

been reached in th.o project axea, al.thou.gli the red oxlsols (rliod.ic and ?.cric 

f e r r a l s o l s ; seem i/ell on Giie.ir vjay, ;:i3 th.ey are jiot oifLy very strongly 

lea^ched, but have been shovm .in thin sect ion to contain extrenelj ' v/eatherod 

quartz grains , \ni.th D.ccuiralations of secondfiry sj . l ica in the subsoi l , X-ray 

f;,naly3.in did also- not shov/ any goeth.ite, h.eyuatite or gibbsite .in the clay 

fract ion of fo-ox different fe r ra l so l s (see ta.ble 0 ; , 'nily in the orthic 

fo r ra l so l do other clajr i i inerals tlian haol in i te a-ppear to be of a.ny s i g n i ­

ficance, 

riomoval of t"-io bases means that aluin.iniui-n and hydrogen can occupy the 

alumdonded s i t e s at the e^r.change conpler., ".o\.rever, no hydrogen w.;vs found 

in the fcxir f e r ra l so l s analjTr,ed I'y the AoyaJ. ''^ropical Institu.te in ijasterdai;.. 

AluEiiniua, on the otliur hand, accounts fox rioxe than 70/ , and in several 

cases !.;ore than 90/., of the effect.lve cation exchange canacity (""inH;, see 

table G'y, of the f e r r a l s o l s , 'Hie acr i so ls '^ultisols; have a soraewhat lower 

JÜ. satnxatioM than the f e r r a l s o l s , althouc^T. the value of 20;' .ji.ven in table 7 

for noil 1t is ;>robab].y on tl:'e low s ide . 

-v 
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table 9 ïïineralogical composition of the clay fract ion of selected p i t s 

depth 
(cm) 

kaol ini te i l l i t e irontrco-
r i l l o n i t e 

vermi-
cul i te 

mixed 
1 ayer 

talc-' 

Profile 11 (or thic fe r ra l so l ) 

0 - 11 XXX X 
1 1 - 2 6 XXX X 
2 6 - 82 XXX X 
82-123 XXX X 

123-150 XXX X 

Profile 26 (rhodic ferralsol) 

0- 8 xxxx tr 
8- 22 xxxx X 

22- 80 xxxx X 
. 80-130 xxxx tr 
,200-250 xxxx tr 

Profile 39 (acric ferralsol) 

0-12 
12- 30 
30- 73 
73-120 
120-170 
255-275 

xxxx 
xxxx 
xxxx 
xxxx 
xxxx 
xxxx 

t r 
t r 
t r 
t r 
t r 
t r 

Profi le 47 (xanthic f e r r a l so l ) 

0- 13 
1'3-'38 
38- 68 
68-1 05 

105-150 
150-185 

xxxx 
xxxx 
xxxx 
xxxx 
xxxx 
xxxx 

t r 
t r 
t r 
t r 
t r 
X 

t r 

X 
X 
X 

X 

X 

tr 

tr 
tr 
tr 
tr 

X 
X 

X 

X 
X 

tr 
tr 
tr 
tr 
tr 

tr 
tr 
tr 
tr 
tr 
tr 

tr 
tr 
tr 
tr 
tr 

tr 
tr 
tr 
tr 
X 

tr 
tr 
tr 
X 
X 

xxxx = predominant, xxx - large amounts, xx. = mioderate amounts, 
X - small amounts, t r = traces.; * = suspect 

X-ray diffract ion viith Kalpha radiat ion from orientated samples without 
pretreatment, performed by Royal Tropical Ins t i tu t e in Amsterdam. 

Hie CEO of the fe r ra l so l s is thus very lovr. A re la t ionship between this 

paraneter and the amount of r a in fa l l may s t i l l ex i s t , as i t has been noted 

that for orthic fe r ra l so l no. 11 the GEC per 100 g clay in northern Solwezi 

is s ign i f ican t ly lower than in central Kasempa dis , t r ic t (8 vers-us 14 meq, 

cf p i t s 37 and 11 ) . 

Termite ac t i v i t y is verj*" strong in the fe r ra l so ls and ac r i so l s , both 

f ie ld observations and the study of thin sections bear this out. These 

thin sections (courtesy professor ï-loormann) also show that some clay i l l u -

v ia t ion Hakes place i3i the f e r r a l s o l s , although the process is not outspoken 

and t h e ' f e r r i - a r g i l l a n s (claji- cutans) observed are not only small and usually 

diffuse, but may in fact be r e l i c fea tures . But in the one acr isol studied 

in th in sect ion (prof i le 15) freouent thin and thick fa in t channel f e r r i -

axgillans were noted in the uipor part of the s o i l , against none in the lower 
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p a r t . An r j r g i l l i c hor izon seems well e s t a b l i s h e d h e r o , although the re i s 

l i t t l e the_..te.y.tural da t a show in a vfay of a. c l ay bu-lge, only a c l ay i n c r e a s e . 

Ihe colour of the upland s o i l s i s c l o s e l y r e l a t e d to the amount of f r ee 

i ron which,, in i t s t u r n , i s governed by the cherjiica.! composition of the 

paren t ma,terial -and any d e f e r r i t i z a t i o n processes t h a t may have tahen p lace 

in the s o i l . Table 11. g ives the colour of the s o i l and the f r ee i ron con ten t , 

as e x t r a c t e d with d i t h i o n i t e . I 

t a b l e 10 Re l a t i onsh ip s o i l colour (mois t ) and f r ee i ron content 

depth 
(cm) 

colour ^ . ,^ 
( i ao i s t ; d '̂ '̂  

depth 
(cm) 

colour 
( d o i s t ) F e ^ C^Q 

i'rof i l e 

0 - 11 
1 1 - 2 6 
26- 82 
82-123 

125-190 

I ^ o f i l e 

0 - 12 
12- 30 
3C'- 73 
73-120 

120-170 
255-275 

11 

39 

(or th . ic f e r r a l 

7.5'm 4/4 
5Ya 4/s 
5Ï11 4/s 
5Yn 4/6 
5YIÏ 4/6 

(acr ic for ra ls 

5"ra 4/6 
2.5~5rii 3/4 

2.5"n{ 5/6 
2.5YR 3/7 
2.5̂ xH 3/7 
2.5YR 3/7 

s o l ) 

2 . 0 
2.7 
2.6 
2.A 
3.0 

01} 

6.4 
7.6 
0 ,2 
7.? 
7.1 
8,2 

I to f i l e 

0-- 8 
8 - 22 

2 2 - 80 
80-130 

P r o f i l e 

0- 13 
1 3 - 3B 
3S- 6G 
68-105 

105-150 
150-185 

26 

47 

( rhod ic f e r r a l s o l ) 

5YR 4/6 
2.5YÏ- 3/4 
2.5YR 3/6 
2.5Yii 3/6 

6.7 
8,5 
9.5 
9.4 

(xan th i c f e r r a l s o l ) 

1CYR 4/2 
10"ÏP. 4 /3 

7.5YR 4/6 
7.5YR 6/6 
7.5YR 6/6 
7.5YR 6/6 

0.3 
. 0.3 

0.7 
0.5 
0.7 
0.7 

Severa l of the upland :!oi ls have a l a t e r i t e l a y e r in the s^ibsoil or on 

t h e i r subs t ra tum. I h i s l a y e r c o n s i s t e i t h e r , of f rnquent (more than 4'vi by 

volume) well rounded d i s c r e t e small g r a v e l , or a r.ore continuous l a y e r v;hich, 

hov/ever, normally containis a f a i r amount of ceiaented g r a v e l , Ihe presence 

of these g r a v e l s , v/hich probably have acquired t h e i r well romided shape by 

s^brasion while being d i s p l a c e d , i s i n d i c a t i v e of movements of s o i l ma t e r i a l 

dur ing the long per iod over which s o i l fonnat ion took p l a c e . Thus, fev; of 

the upland s o i l s in the p r o j e c t a rea can s t r i c t l y be considered to be i n - s i t u 

s o i l s . Neve r the l e s s , i t i s be l ieved t h a t the t r a n s l o c a t i o n of s o i l m a t e r i a l 

has not been over such l a rgo d i s t a n c e s t h a t the r e l a t i o n s h i p s o i l - pa ren t 
i 

m a t e r i a l has been fundamentally dis t iurbed. I 
t 
I 
I 

4 . 5 . 2 .Relationship s o i l - pa ren t i . ia ter ia l '• 

'di is s e c t i o n 1163.10 wit- the g e n e t i c r e l a , t i onsh ip betv;een the soi j . and i t s 

pa ren t m a t e r i a l , but only the upland s o i l s are being coiis idered, ' ' i t h the 

except ion of the ca rbona t ic and bKsic igneous rock , c21 the paren t ma.terial 

of the uplajnd s o i l s i s e i t h e r in te rmedia te ( t h e s c h i s t s , f o r as f a r as not 

being psa^n.entic) or acid (piore than 405̂ 0 q u a r t z ) . 
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Ilundeluiiigrii s e r i e s 

'7'he quobtion which in th.e be^'imiing of the survey haunted the soi] , surv-eyors 

very much vfas \;hother the red s o i l 3 \7hich were f r e q u e n t l y found i n t e r s p e r s e d 

auong t>ie yellovrish red S'-JÜL; t h a t oocwgy GO i,Tach of Ka^jer^pa d i s t r i c t have ' .-

been der ived fron: the saine paren t inatericil or n o t . 'iliis ques t ion has not 

been coup lo te iy s a t i s f a c t o r y so lved , n̂ j the pa ren t m a t e r i a l of the red s o i l s 

in Kaserapa d i s t r i c t has never been observed. 'Ihe i n d i c a t i o n s ?j:e, hov/ever, 

t h a t these s o i l s do ha-ve d i f f e r e n t pa,j.'enb in.a,terials, a,lthou£:h a l l belong;ing 

to the Simdelungu s e r i e s , '.'liis b e l i e f i s based on observa.tions in MwinilunQa 

d i s t r i c t . The red. s o i l s on ilv/inilungua Regional Research s t a t i o n o v e r l i e 

carbonaceous s h a l e s , a rock type wh.ich has a f f i n i t i e s to the s l a t e s and 

p h y l i i t e s the.t a re coa':;Cn in oolv/eai d i s t r i c t ( . i r t h u r s , 1774). - i lso, a 

s n a i l h i l l y sa„ndstone outcrop betvreen lAvinilungeo and Chibv/i^/a, vfas noted to 

be covered and surrounded bj"- (_shallov/) red s o i l s . 

Otherwise the jrellowish red s o i l s of Kasenipa, d i s t r i c t (renaj^aed Kase;ipa, 

s e r i e s durxng the survey) seen ' j i thou t except ion to have been formed over 

n i e t a , - s i l t s tones . l l i e i r occurrence extends northv/ard i n t o Solwezi d i s t r i c t , 

where the underlyj.n^: rock becones ip.ore sch i s t aceous in charactGs: . i Jever the-

l e s s , the s o i l remains •aorphological ly pract ica, l] .y the ssire, t3xid chemical ly 

as w e l l , apf.'jrt frori a more lea^ched chpjracter which has been a t t r i b u t e d to 

a h igher r a i n i ' a l l . 

A n; tev/crth;'/ fün,ture >./£ the irase/.pa s e r i e s , riid c ntrr^Dtin;; sb.cx;>ly vritV 

the rh^.'dic f e r r a l s ^ l s . Is the r e l a t i v e shal lowness and l ack . f an cutspck'^n 

l a t e r i t . j l a y e r i n the s u b s o i l . This s/uallc-ifness i s prcba.bly consequent upon 

n, hi 'di s i l t c.',ntent of the s r i l , vjhich '^akes i t ve ry e r c s i e n - p r c n o . L a t e r i t e 

g rave l s d^ occur in a nuiiber i.f p r o f i l e s , P-nd indura ted l a . t e r i t o v/as seen in 

^ne of the p i t s , but i t i s by fa,r n t ••JS cm x^n i n the rhcd ic f e r r a l s o l s as 

i n the -..thor f e r r a l s o l s ff the p r o j e c t a r ea , Po a t t e n p t w i l l bo P.ade to 

explo,in t h i s phenoiien'.n, althoiigh facte-rs l i k e s h a l l o \ m e s s , chej'.ical ccrapc-

s i t i c n of the paren t :^a , ter ia l , ;^r'undv/a.ter flow e t c , have obviously a.n r:'.por--

t a n t berjrin,•"• upv-n i t . 

According to the r e l e v a n t geo log ica l naps , f e r r i c o-crisols 18 and 20 (and 

a,lso g loy ic ac r i sc j . 10) occur ever Kundelungii cs w e l l . Tnere axe no i n d i c a t i o 

t h a t t h e i r under ly ing bedrock i s l i t h e l c - g i c a J l y d i f f e r e n t fror> t h a t of the 

ye l lcwish red cjrthic f o r r a i B o l s , leaking i n t o e^ccount t h e i r ...hysiographic 

p o s i t i o n in rela/cion to the e the r s o i l s , then i t apnears t h a t they have in 

f a c t been der ived frL.r. these yellc^'-ish ï-od so i l . s . pLevrcrking of these tacr i -

s o l s , acccL.Tva,niod by d e f e r r i t i z a , t i c n , has r e s u l t e d in a co^arsening^ of the 

t e x t u r e through -a wCvShing out of c l a y , esoeciaJ. ly in the t o p s o i l , v;ith so!.ie 

of the clo.y noving down the p r o f i l e . F e r r i c a ,cr isols were thus fori-ied. ( e . g . 

p r o f i l e 20 ) . v'ith a i j rogressive cua:.:.'sening cjf the S O I I T they beca^^e a c r e 
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evoisivef a3:.d >'.c e r^'c-ult of tJ-ilf; more shellowj while a t the sarae time sigrin 

of waterlogginr bogari te appear (cf, r o i l 18)» Later i te now co-si'̂ d develop 

(aE- in prof i le 1^)e 1.h.1x-; ]p.teritp 'hisconier more ooHixnori un t i l i t forrfiS a Ksox-e 

or 'ioBB continuoiüs Bheo-̂ i stretdriibif/- o*/er several texie of k i loae t res nearly 

up t i l l the Lalfifuta river» 'Ihe l i t t l e so i l thet. nov/ad-ajTSi covers thj.s l a t e r l t s 

sheet iGUüt be reo'ïsröed es sJ-luTiül j ae; tltc iriduxatc-d late-ri te gives r i a e 

dtixln^ tiie rainy season to a perched water table that often wi l l reach the 

Burfaoe, ax;d caaBes extenaj?© ponding» 'Eie iron which has created the 

l a t e r i t e s miist have been derived^ a t i eaa t pa r t l y , from the d e f e r r i t i aa t ion 

of tJifj yelloi-fish red soi ls^ a process tha t tJntts has led to the foiiaation of 

the ferx-ic acri£.ol0, 

l e an h2/|)0thesis, a toposequence irj proposeö tha t is i l l i j s t r a ted in figixre 

8, Both the eutjsidenoe miderlying 'the formEtion of the Bitöanga swaspa ait*i s. 

more hiiaiid climate tliars at present arc thoxif^z to have been .lagtrumentaJ in 

the developaent of th i s topaseqisence, 

Ma ic rock 

All the so i le over basic rock^ jnaopendent of whether t h i s is xn the foEE 

of aarblef dolomitic lirsestonsj more or less pare liraestone or haBic igneous 

rocky are very deep^ dark red and clayey» I'opsoils axe clayey too , except 

where olopes are r e l a t i ve ly s t eep . In nor-lhem Solvesi d i s t r i c t charac­

t e r i s t i c Eolution baöiXiis have forvr.e& t ha t are iiortBally boutóeè "by a t l e a s t 
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one scarp. The larger of these basins have hydromorphic so i l s at the i r lov/est 

point , the snièillöst basins dó not exhibit any chan,̂ 'c in so i l across the ca-tona.. 

In southern Solvrezi and Kasenpa d i s t r i c t so i l s over carbon^.tic rock do not 

physiographicalljr differ from the surroiinding s o i l s . They can s t i l l be d i s ­

tinguished, though, by a very low drainage density, sometimes by dainbos lacking 

an ou t l e t , and by the i r very well developed vegetation. 

Chemically a l l so i l s over basic rock have a T)H that is about one half of a 

uni t higher than coi.imonly found in the other ferr?2sols of the project a,rea. 

'Iheir exchangeable Ca and lig f igiares are obviously high, while they have a 

very low exchangeable potassium content. 

Granite 

Soils over g ran i t e , although being clayey v/ith a clay topso i l , have a r e l a ­

t ive ly high coarse sand content which re f lec t s the textux'al composition of 

the i r parent mater ia l , Desjjite t h i s , the granites are probably not very r ich 

in quar ts , but ra ther have a high content of feldspars and micas which weather 

into clay. The iron content of the granite is low, which is also borne out 

by the brownish colour of the s o i l , Ihe reason for the thick A horizon which 

these s o i l s in northern Kwinilunga have is not c lear ly understood. I t could 

be re la ted to local land i:!se prac t ices , in par t icu la r to the cul t iva t ion of 

cassava. Ho such thick topsoil occurs over the granite so i l s near llusele 

v i l l age , where no cassava is being grovm. 

Basement complex 

The so i l s derived from Basement com.plex rocks are typical "sandveld" so i l 

( i , e , so i l s v:ith a l i gh t topsoil f a i r l y abruptly overlying a heavier subso i l ) , 

ind.ependent of v/hether they have formed over gneiss or schis ts of the Ke,bompo 

formation. The exact genesis of the l igh t toT)Soil remains something of a 

puzzle. Processes vaguely known as *'apprauvissement" (Duchaufour, 1970) sxe 

held responsible for i t , thoy seem to en ta i l a se lec t ive lateraiL'i v/ashing out 

of clay and - to a lesser extent - s i l t from the surface horizons. Apparently 

these processes only take place in so i l s with a ra ther lev; s i l t and a high 

fine and m.edium sand content, as th.ey are not operative in more clayey or 

s i l t y s o i l s . 

Soils having b i o t i t e as an important mineral in thei r pa,rent material tend 

to .be som.ewhat redder, due to the b i o t i t c ' s iron content, whereas the so i l s 

over muscovite-kyanite schis t sxe not only m.ore brov-mer, but also somewhat 

more leached and with a higher aluminium satura.tion. This :ii3 probably on 

account of the high aluminium content of t he i r parent rock. All these 

"sandveld" so i l s display a r e l a t i ve ly higjn exchangeable potassium and 

magnesium content. 
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Eiot i te sch is t 

The exact placoment of the b io t i t e sch ie t , over v/hich the f e r r i c luvisols 

(KOÜ 37 J hfive developed, in the s t ra t igraphy of ZcTonbia is not cleaj?. Accor­

ding to the jeolo.^ical map of Apploton (no da te ) , the x-zholĉ  area vfhere these 

so i l s occixr- belongs to the V/est Lunga forme^tion, v.hich siibordinatos to the 

hundelungu s e r i e s . No cd i i s t s have, hovrever , been incorporated, in th is 

f urination. Therefore i t seems laore logic that the Luigishi or v,'ai;iilcui?.bi 

for"iatiöns, v;hich both odjoin the \/est Lunga fcrin.ation on Appj.oton's map, 

and a,re both largely made up of b i o t i t e s c h i s t s , should be consid.ered the 

parent inatorial of th is s o i l . 

Ferr ic luvisols are r e l a t i ve ly nod.erately leached s o i l s . diis fec-ture is 

not an a t t r ibu te that can be ascribed to the parent rock, ]!ristead i t has to 

dio with the in tens i ty and the length of period the so i l has been subjected 

to leaching. The f e r r i c luvisols occur in a region vfhere halahaxi sand 

deposits ax'e coLiinon, These can be found a l l around this par t i cu la r s o i l , 

and even within the area of occurrence vestiges of .Ca-laliari sand remain as 

islands on high lying ci"eet posi t ions . I t is tha--efore not too bol t to , 

assime that there must have been a blrinket of "'alaiiari sand tha^t has pro­

tected the underlying so i l and. rock against weathering and erosion. Only 

af ter th is material becp^ae exposed could so-il forming processes become fu l ly 

active again. I t is thus the r e l a t ive "youth" of th is so i l that is respoi-isi-

ble for i t s ra ther good chemical proper t ies , \1iether rejuvenation througli •. 

local up l i f t has played a role as vjell if. not 3-cnovfn. 

Kalgihari sand i| 

Soils developed .in I-'olaliari sand are obviously sandy, ilowevor, according 

to the ooil Taxonomy par t i c l e -a ize clas'sif ica t ion they areuiot saxidy but 

coarse ioajay or- even fine loamy { texture loamy very fine sajid, very fine 

sand- or f i n e r ) . Generally, the so i l s in Kalaliazci sand in iiorth-\ 'estern •' 

province are less coarse than the i r counterparts in \:9stern iirovince. In 

the project area, a fining out was noted when going into northern diroct.ion. 

Although the poss ib i l i t y cannot be ruled out that th is fin.ing out resialts 

from a gra,dual decrease in size of the vfind-borne par t i c les with increasing 

distance from the i r souxce, such an explanation J.eaves'unansv/erod why r e l a ­

t ive ly fine and rola.tively coarse sands can be found in close proxlT.ity to 

etich other. The occurrence of red and bro\ra Lalahari sands next to each other 

indica/tes alreaciy that these sands ax'e not a homogeneous deposi t , but that 

several phases of defla.tion and accumulation have succeeded eacii other, 1 

I'herefore i t seems more l i ke ly tha t , as far as these texturaJ. differences 

can be a t t r ibuted to depositional var ia t ion , local reworking by both eol ian 

file:///1iether


83 

and flLivial a,ction hDJ3 boen more iiaportant thp.n sor t ing by long distance 

vrinds. 

-Ipart fror. th is pos s ib i l i t y , i t is clear that a cer ta in amount of mixirg; 

of eolieai ma-torial and residual so i l lias trJ'-en place, Tae iixCluence of 

Kalahari sand in orthic fc r ra l so l 53 is undeniable, even though i t is l imited 

to the upper part of the s o i l . But duo to pedoturbation by the so i l fatma 

no clear s t r a t i f i c a t i o n of the ^̂ înd deposited material has pers is ted, /is 

very l i t t l e nixing, if any, has apparently taken place between the Kalahari 

sand and the so i l i t covers in the southern part of I4wini]miga d i s t r i c t , i t 

seews that mixing could only ta-ke idace if cer ta in conditions wore fiolfi l led. 

Cne is of course that suff icient so i l material should hove been available 

to allow mincing with the overlying Kalahari sand, /'.nother one is that a 

very gradua,l deposition in thin layers v/ould fa ,c i l i ta te nixing very nuch, 

"Ihis implies tha t , in up\\rsrd d i rec t ion , the so i l would get nore coarse-r 

as the more clayey so i l component would decrease. Indeed, the ^Calahari 

sands in the nortl'i of in/inilunga d i s t r i c t often display a textural gradation, 

w ich is less outspoken in the sandy so i l s of the southern part of the d i s ­

t r i c t . As this is a l l very speciilative, no further a t tent ion wil l be paid 

to possible environmental conditions which could have been conducive to a 

very graducJ deposition versus a m.ore quicker a.ccumulation of sand, ïhè 

formation of the Kalahari sands, and the source of the mater ia l , is s t i l l 

very much an unsolved problem that vdll need a l o t more a t tent ion before i t 

can be unra.velled, 

4.6 Soil c lass i f i ca t ion 

All the so i l s have been c lass i f ied according to the PAO Legend, the so i l 

Taxonomy and the Key to the Zar/ibian Soil Ser ies , ïhe PAO Soil ïïap of the 

V/orld Legend (PAO-Unesco, 1974) c l a s s i f i e s so i l s a t two l eve l s , although by 

com.bining the qual i f iers for the second l eve l , v/hen applicable, a th i rd level 

can be created. This has been done in a fevj cases in the Soil Legend (e ,g , 

dyst r ic gleyic cambisol), Purthermoro, the follov/ing modifications v/ere 

applied to the PAU Legend; 

- the acric so i l uni t of the ferraJsols was redefined in l ine with the acric 
subgroup of the Soil Taxonomy, so that so i l s with an JiiCEC; of less than 
1,5 me. per 100 g so i l would also f a l l into this so i l unit/, 

" a gleyic f e r ra l so l was created, vrith hydromorTjhic properties within 100 cm 
of the surface, to match the aquic 3.nd epiaquic subgroups of oxisols in 

• thO' Soil Taxonoi,;ys 

- pet roferr ic and l i t h i c so i l uni ts have been recognized to separate the 
so i l s v;ith a TJetroferric or l i th.ic conta,ct within 100 cm of the sirrfaces 
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- a fluvin unit was added to the canibiaols in order to indicate the recent 
alluvia-l or col luvial influence on the s o i l , and as a couterpaxt to the 
fluvaquentic sub^jroaps of the incept i so ls . Some of the gleysols can be 
regarded as f luvic as well , to indicate their intergradinfr to the f luv i so l s . 

Altogether 18 so i l uni ts have been clistinf:uished according to the FAO'g system. 

The other major internationaJ. so i l c lass i f i ca t ion systen used is the Soil 

Taxonomy (Soil Survey Staff, 1975). AH the so i l s have been c lass i f ied 

according to th is system up to the fani ly level . A number of subgroups I 

have been recognized that are not mentioned as such in the Soil Taxonomy. . . 

In nearly oil cases i t concerns grea,t groups that have not yet been f;illy ' 

developed due to lack of suff icient relevrait so i l descriptions and analyt ical 

data. In such cases the subgroups vrere "borrov;e5" fuom more or less similar 

great groups. So is there only a typic pp„leustult in the Soil Tcjconomy, " 

but there are eight subgroujjs under the he.plustul.t, llius, oxic and aquic 

paleustul ts A\rero recognized on the basis of the requirements for the oxic 

and aquic hap lus tu l t s , Siniilarly aerie and mollic tropaquentr vfece derived 

from the corresponding haplaquonts, a,nd a haplic acrustox vfas formed analogous 

to the haplic acrorthox, Extragrade subgroups were created for so i l s with 

shallow rock or l a t e r i t e cont?vCts<; the l i t h i c and pet rofer r ic subgroups. 

So at subgroup level a to ta l of 21 so i l s were recognized in the project 

area, hardly more than according to the FAO Legend, , 'i 

The Key to the Zanbian Soil Series is s t i l l in i t s formative s tage . The 

version used for th is repor t , which is the fourth preliminar-y approxirr.ation 

(Veldkamp, 1982), goes up to the ser ies l eve l , but these ser ies have not 1 

yet been assembled into famil ies . Although rnost so i l profi les f i t t e d reason­

ably well to one of the s e r i e s , phases and va,riants had to be used too, "••:•••. | 

Variants refer to so i l s tha»t correspond f a i r l y well- to a particul-ar s e r i e s , 

but devia/te from i t with regard to i t s concept, For instance a so i l in i 

Kalahari sand ma.y b'e very similar to a dambo fringe so i l s e r i e s , but cannot 

possibly be considered as one and the same because i t probably differs with 

respoct to some parameters that have not yet been defined (e ,g . mineralogy, 

m-oisture holding capacity, e t c . ) . Such a so i l would then become the l^alahari 

variant of that par t icu la r so i l s e r i e s , un t i l such a time that s^jfficient 

data have been ga-thered to decide whether they can be lir^ped together or 

have to be separated. In a number of instances a so i l is represented by 

two s e r i e s , v;hich bears out the inad.equacy of ser ies for mapping at th is 

level of in tens i ty . 

Importa-nt new data for the refinement of the oxisol sect ion vras con t r i ­

buted by th i s so i l survey. Tlie Aasem.pa ser ies and Chafuguma ser ies v/ere 

not only renamed, but also redefined, while a L'winilunga ser ies was created 

to cater for the typical Kalahari sand dar^bos of North-v.festern province. 
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CHAPTER 5 Land Gvaluat ion 

5.1 In t roduc t ion 

The aini of t h i s survoy i s to assess the S ' j r icu l tuxal p o t e n t i a l of the p r o ­

j e c t a r e a , and i d e n t i f y s o i l s with a p-'-ixticular high p o t e n t i a l , Agr ic i i l t u ra l 

p o t e n t i a l in i t s e l f i s r a t h e r vague oxi^ression. To be Piorc meaningful i t has 

t o be s p e c i f i e d in teix^-s of t3npe of a g r i c u l t r u e and typo of c rop . In s h o r t , 

the land u t i l i z a t i o n type ('FAO, 1976) should i d e a l l y be def ined . However, 

the s c a l e of the i.iap and the tii,io a v a i l a b l e did not allow f o r such an approach, 

•jlierefore, the s o i l p o t e n t i a l was evaluated v/ith r e s p e c t t o r u r a l developuent 

i n genera.15 i . e . vrith the small s c a l e fci^^ner r a t h e r than the l a r g e s e a l conri'.cr-

c i a l f a r n e r iin mind. This irrplios t h a t no mech.anization and a. low l e v e l of 

inputs had to be taken i n t o account . 

This chapter has been d iv ided in to tvro s e c t i o n s , the f i r s t one dea l ing with 

the land capa .b i l i ty , v/hile in the second one the s u i t a b i l i t y for s p e c i f i c crops 

in eva lua ted . 

5.2,Land c a p a b i l i t y 

llie s o i l p o t e n t i a l has been assessed by compiling a land c a p a b i l i t y nap . 

This ma,p thus not only gives cognizance to s o i l - r e l a t e d par.?Xieters, but a l so 

t o the vridor a.spects of the land . 'Tiie cop.pi la t ion of t h i s map involved two 

s t e p s . 'Jhe f i r s t one wrr̂  the agr icu lura ] , j j o t en t i a l r a t i n g of each of the s o i l s 

t h a t had been i d e n t i f i e d , 'iiie second 'jtep cons i s t ed of c l a s s i f y i n g the s o i l 

a s s o c i a t i o n s on the b a s i s of the re.tin{;S 01 the ind iv idua l component s o i l s . 

The e x i s t i n g land c a p a b i l i t y system in use with the Iifrnd Use Branch ( S o i l 

Survey Un i t , 1981) was thought not ':o be s u i t a b l e fo r the purpose of t h i s 

svccvey. This LUIS system was not only s e t up for la.nd c l a s s i f i c a t i o n for com­

merc ia l f OJTiiers, but i t a l so hr-us to c a t e r fo r the v;hole count ry , reason why 

i t \t33 considered to be too genera l for the p r o j e c t area., ^\. more app rop r i a t e 

system v;as found in the land c a p a b i l i t y c l a s s i f i c a t i o n fo r the humid t r o p i c s 

by Sys and I-'ranlcart (1971 ) . This c l a s s i f i c a t i o n system takes i n t o account 

a nuLiber of paraii ieters, each of which i s given a r a t i n g , /. s o i l p o t e n t i a l 

ind.ex Cs i s then a r r i v e d a t by c a l c u l a t i n g the product of the i nd iv idua l 

r a t i n g s and. mu l t i p ly ing the r e s u l t bytOOr^ The follov/ing s i x parameters are 

being employed3 

A indice rola. ted to p r o f i l e development (based on presence of d i a g n o s t i c 
hor izons and s t r u c t u r e ) ? 

B ind ice r e l a t e d t o t e x t u r e (presence of l a t e r i t e f3?avels i s a l so taken i n t o 
cons idera-t ion) 5 

C ind ice r e l a t e d to s o i l depth , 

D indice r e l a t e d to dra.,inage ( d i s t i n g u i s h e s a l s o between red 8,nd yellow vrell 
dra ined s o i l s ) ; 
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E indice re la ted to pR and hejse sa turat ion; 

i' indice relaxed to the organic topsoiJ. development, 

i^ejracieters C and I) have tv/o se ts of r a t ings , one for pjerennial crops with a. 

:leop rootin!;^' systeii, and one for annual cn/rps v;ith a superf ic ia l root syster.:, 

'Iho l a t t e r v/as •used for the so i l s under consideration. The systen of Sys and 

Frankart v/as conscientiously adhered to , apart fron; the following minor cd-

justraents: i 

- IhQ-pK and base sa tura t ion T^araiiieter d-istingUD.shes 5 l eve l s , r?.ted from 1,0 
(pH nore than 5.8 throughout) to 0,6 (pll topsoil less th.an 4.5j haso sa.tu-
ra.tion loss than 15/'')« -- s ixth level was added, for a pF of 4.0 or l e s s , 
and a base sa tura t ion of ^0/^ or l e s s , | 

- Paraiueter ,.•' has thrcv^ se ts of r a t ings : for savannah, forest and cult ivated 
land. Basically the l e s t t\ro yev^j used as o,pplicablc, v/hilo for abandoned 
fiolö.s with rogrov/th the savannah ra t ing \iaB used, as the sever i ty of th is 
ra t ing is interraediate betv/cen the forest and cult ivated f ie ld r a t i ngs , Ihis 
paratmoter is assessed on the basis of coloior and thickness of the A horizon, 
\irith rat ings ranging' frora 1,25 to 0,4. J''- second colurin with rat ings was 
added for topsoils that net the reciuired depth, but, although being c lear ly 
darker than the subsoi l , were not dark enough, Tae ra t ings in this colunn 
were esto-bliished at a s l i gh t l y lower leve l , 

" An erosion indcr was added for so i l s with a high s i l t content in the topsoi l . 
If th is was r.Jore tha,n 25;.' they v/cre given a ratin;;; of 0.9> otherwise the 
ra t ing v/ould be 1,0, 

i'.ll the so i l p ro f i l e s , including those not indicated on the map, were ra,ted 

according to ô bove systcLu Each parraineter was estimated separately for the 

fev; so i l s that did not have a p i t to c]iaracterizo them, while for so i l units 

represented by more than one profi le p i t the so i l potential indices Cs were 

avei'aged, Tae r e su l t wa'; a se t of so i l potent ia l indices tho.t ra,nged from 

10 to 52 (see table 5 ) . 

Sys and Frankart give s u i t a b i l i t y classes for different groups of crops, 

which is reproduced in table 11, Ihis cla-ssif icat ion did not su i t the so i l s 

of the project area very much, as the so i l potential indices are clustered in 

the 20 to 40 range, vfhich according to the original table vfould not give 

enough differenta.tion. 

Table 11 Su i t ab i l i t y classes for different groups of crops 
according to Sys and Frankart (1971) 

I ' •• • •" 

Value of the so i l ï)otential indiex 
Su i t ab i l i t y ^ — 

classes Exacting fioderately Less | 
crcps exacting; crops exacting crops 

•Excellent s u i t a b i l i t y 

Very sui table 

Suitable 

i'ioderately sui table 

S l ight ly sui table 

Unsuitable 

+90 

70-90 

50-70 i 

35-50 : 

25-35 I 

-i-85 

65-85 

45-65 

30-45 
15-30 

-15 

•1-75 i 

50-75 I 
35-50 

25-35 

10-25 I 

TIO 

i-
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A nore a r e a - s p e c i f i c s u i t a b i l i t y c l a s s i f i c a t i o n wen thorufore lov i sed v/hich 

is- iTiven i n t a b l e 1 ? . Inc iden ta l ly ; , t h i s c l ' s s i f i c a / c i o n does no t dev ia t e ve ry 

nuch frcT; tlie c l ^ ^ s i f i c a . t i c n f o r l ea s v^'xactin/r- crw^s as developed by Sys and 

F r a n k a r t , 

t a b l e 12 - So i l s u i t a b i l i t y c l a s s e s for low input sus t a ined dryland 
faj:y;:ing in Forth-Western Province 

s u i t r ^ b i l i t y c las f Cs r a t i n g 

very s u i t a b l e '31 â nd norc 

s u i t a b l e 55 ~ 50 

nodera, tely s u i t a b l e 21 ~ 54 

s l i g h t l y s u i t a b l e 1 1 - 2 0 

non s u i t a b l e 1 0 axid l e s s 

The s u i t n . b i l i t y c l a s s for each sc i]. i s l i s t e d in t ab i c 16 . These r e s u l t s 

show t h a t ^nly one s o i l in the p r o j e c t rjrea CPXL be re{^arded as possess ing 

reasonable a g r i c u l t u r a l p o t e n t i a l , having been r a t e d PS VCTJ s u i t a b l e . This 

i s the f e r r a l i c luvis^.d i n ^iwinilunga d i s t r i c t . I'iost of the fer ra^lsols a„re 

r a t e d ajs s u i t a b l e , includini_; one of the. f e r r i c a c r i p o l s (^soil 20 ) , The l i g h t 

t ex tu red f e r r a l s o l s and the o ther a c r i s o l s cxe considered i-cder?.tely s u i t a b l e . 

Pew s o i l s f a l l in the s l i g h t l y s u i t a b l e .rajii.;0 5...they are r";ostly s o i l s developed 

i n ICalaJiari sand, o o i l s \rlth severe l i r a i t a t i o n s duo t o v/etness or shaJlowness 

a re l i s t e d as non s u i t a b l e for dryland fajrp.ing. olope and depth phases of s o i l s 

w;ere assessed as being one s u i t a b i l i t y c l a s s lower than the o r i g i n a l s o i l , 

e . g . the s lope and depth phases of o r t h i c f e r r a l s o l 11 ( s o i l s 11s a,nd l i d 

r e s p e c t i v e l y ) v;ould be n o d e r a t e l y s u i t a b l e .against s u i t a b l e fo r the or ig inad 

s o i l , 

Tlriis s u i t a b i l i t y c l a s s i f i c a t i o n docs not give ri\ i n d i c a t i o n as to the s u i t -

p .b i l i t y of the s o i l s for wetland c rops , in p : r r t i c u l a r f looded r i c e . The s o i l s 

l i s t e d i n t a b l e 1} axe considered to possess sovie s u i t a b i l i t y fo r t h i s c rop . 

t a b l e 15 - S o i l s sui ta ,ble fo r f looded r i c e 

S o i l _ S o i l S o i l 
code c l a s s i f i c a t i o n s u i t a b i l i t y 

40 e u t r i c and d y a t r i c g l eyso l ve ry sui ta .ble to i.;cdera,tely 
suita.b].e 

33 d y s t r i c g l e y i c CTinbisol r.ioderatoly s u i t a b l e to s l i g h t l y 

s u i t a b l e 

34 p e t r o f c r r i c d y s t r i c regosol s l i g h t l y . s u i t a b l e 

26 e u t r i c g leyso l very s u i t a b l e 
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Tlie land c a p a b i l i t y aap had to bo ccnpi lod froL. the i nd iv idua l s o i l s u i t ­

a b i l i t y clfi^sif i c a t i o n according to the cüupOflit.ion of the s o i l a s s o c i a t i o n . 

I n i t i a l l y t h i s was done by calcul-opting the weighted averai^-e f o r each a s s o c i -

o.tion, This y ie lded a ruap t h a t showed very l i t t l e d i f f e r e n t i a t i o n , as ave ra ­

ging r e s u l tod in the d i s s appearance of the very good .and very poor s o i l s . 

In f a c t , th.'3 r-.ap bec^riO doninated by c l a s s 3 s o i l s (I ' .oderatoly s u i t a b l e ) . 

A d i f f e r e n t approach v âs t he re fo re chosen. 'The lancT" caj iabi l i ' ty c l a s se s 

v/ere nov; so dosiz-ned t h a t e s p e c i a l l y the ve ry s u i t a b l e and s u i t a b l e s o i l s 

v/ould be shovm to t h o i r ful], advo-ntage. '.Phis v;as accciiplished by naking land 

c a p a b i l i t y c l a s s e s to includ.e a ninii'iu.i percentage of s o i l s of ?. c e r t a i n 

p o t e n t i a l . The lowest c l a s s ( c l a s s 5)? containing; l o s s than 35'-' low p o t e n t i a l 

s o i l s , ho^ been s p l i t i n to ri3Sociations do'ainatcd by f r e e l y di-ained s o i l s end 

assoc i r . t lons doninated by vretlandL s o i l s , / j jongst the l a t t e r group s o i l s can 

be fouiid t h a t are s u i t a b l e for flooded r i c e c u l t i v a t i o n . Table 14 p r e s e n t s 

the r e s u l t i n g land c a p a b i l i t y c l a s s i f i c a t i o n . 

tp,ble 14 - Land c a p a b i l i t y c l a s s i f i c a t i o n f o r lovr inpu.t su s t a ined farriiing 
in Horth~''.'e3tern I'rovince 

Land c a p a b i l i t y Def in i t i on 
cls-ss 

c l a s s 1 a s s o c i a t i o n s with high and ;aoderatoly high potent ia , l 
s o i l s (nore than 24/- of high p o t e n t i a l s o i l s or i..orc 
than 64/' of high and i iodora te ly high p o t e n t i a l s o i l s ) 

c l a s s 2 a s s o c i a t i o n s v;ith nodora to ly higli p o t e n t i a l s o i l s 
(a.t' legist 35/'; n o d e r a t o l y high p o t e n t i a l s o i l s ) 

c l a s s 3 a s s o c i a t i o n s with iiodcrrately low p o t e n t i a l s o i l s 
( a t l e a s t 65/' r ' .oderately lovf p o t e n t i a l s o i l s ) 

c l a s s 4 a s s o c i a t i o n s vrith low potont i? . l s o i l s 
( a t l e a s t 65/'J low p o t e n t i a l s o i l s ) 

c l a s s 5vf p^soc i a t i ons viVa s o i l s unsui ted f o r dryland fo-raing 
( l e s s than 35% li-̂ w p o t e n t i a l s o i l s and dominated by 
hydron orph ic s o i l s ) 

c l a s s 5(3. jTSSociations with s o i l s unsui ted fo r a rab le faa?r:ing 
( l e s s than 35'/> 'i-ov p o t e n t i a l s o i l s and doninated by 
f r e e l y dra ined soj . l s ) 

llie land ca ,pab i l i ty Map based upon t h i s c l a s s i f i c a t i o n shows t h a t the re 

i s a high p ropor t ion of c l a s s 1 land c a p a b i l i t y a rea in c e n t r a l and south 

Solwezi d i s t r i c t , in the nor th of .Xssenpa d i s t r i c t and in the sou theas t of 

Mwinilunga d i s t r i c t . 'Tliase exeas a re doninated by red s o i l s over l imestone 

( s o i l 17 ) , by o r t h i c l u v i s o l s ( s o i l 1 1 ) , or have a t l e a s t one q u a r t e r where 

f e r r a l i c l u v i s o l s ( s o i l 37) occirr. Areas with a nodera te land c a p a b i l i t y 

occur s c a t t e r e d tnroughout those d i s t r i c t s , al though they a,re l e s s coüif.on 

in Mwinilunga d i s t r i c t . B a s i c a l l y the sa;ne s o i l s , but in a l e s s h igh 
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p r o p o r t i o n , doninato these pxeas as thoje of c l a s s 1 Icaid c a p a b i l i t y , llie 

r e a a i n i n g a rea in S';1\IGZ± and r.'asenpa d i s t r i c t s i s r_'.ainly occupied with 

cl i iss 3 land c a p a b i l i t y a r e a s , with th'- exce;nt i cn of the Busant~a sv/rr'p r e c i o n , 

where the predonina,nt land c a p a b i l i t y c l a s s i s 5v/. In ^ivrinilunga, d i s t r i c t 

t h e r e i s a Ipxrc p ropor t ion of cl>ass 4 land c a p a b i l i t y , vrhich i s coroemsurate 

wi th the occiorrence lU poor ' lalah.ari sa,nd. Table 15 yi'^^s the d i s t r i b u t i o n 

of the ].cand c a p a b i l i t y c l a s s e s per d i s t r i c t , exc ludinc nation?,] paries and 

gaEcttod f o r e s t s . 

t a b l e 15 La„nd c a p a b i l i t y per d i s ' t r i c t (l-x-^) 

CI 

C2 

C3 

C4 

C5ci 

G5w 

t o t a l 

I.rise-.i.pa 

2331 / 2331 

4658/ 4276 

4836/ 4244 

4165/ 3786 

11682/1ÜO32 

3848/ 151 

315ÜU/24322 

Llolv/ezi 

4 3 4 1 / 3931 

50';5/ 4Ü38 

14002/11457 

4083/ 3320 

9 3 / 93 

2086/ 1766 

29700/24605 

T'lV/ini] un£:a 

I77B/ 1103 

2153/ 2122 

5015/ 4667 

8519/ 6274 

567/ 210 

2868/ 1655 

20900/16031 

t o t a l 

Ö45w/ 7365 

11886/10436 

23853/20568 

16767/13332 

12342/10535 

8802/ 3572 

82100/65458 

percen t 

1 0 / 1 1 

1 5 / 16 

2 9 / 51 

20 / 20 

1 5 / 16 

1 1 / 6 

100/100 

thu flf-juce before the s t r oke indicr . tes the tota, l e x t e n t , while the flc^usc 
behind the s t r oke {iiyes the ex t en t a f t e r deduct ion of nationa-1 parks o-nd 
f o r e s t s . 

ta,ble 16 S o i l s arranged according to t h e i r s u i t a ^ b i l i t y c l a s s 

s u i t a b i l i t y clasg 

v e r y s u i t a b l e 

s u i t a b l e 

moderately s u i t a b l e 

5oil 

s l i g h t l y s u i t a b l e 

non s i i i t ab l e 

Joil code 

f e r r i c l u v i s o l 37 

rhodic f e r r a l s o l 10, 
o r t h i c f e r r a l s o l 1 1, 
a c r i c f e r r a l s o l 17 
f e r r i c a c r i s o l 20 

o r t h i c f e r r a l s o l Ms 
a c r i c f e r r a l s o l I6 
xan th ic f e r r a l s o l 21 , 
g l e y i c f e r r a l s o l 25 
f e r r i c acr i s ol 18 
g l e y i c f e r r i c a c r i s o l _ 19 
e u t r i c f e r r a l s o l 26 

xan th ic f e r r a l s o l 24 
f e r r a l i c l u v i c a renosol 28 
p e t r o f e r r i c d y s t r i c r egoso l 34 
d y s t r i c g l eyso l 27 

d y s t r i c g l ey i c cambisol 33 
f l u v i c g l ey i c carnbisol 39 
p e t r o f e r r i c f e r r a l i c a renosol 29 
l i t h i c d y s t r i c r egoso l 3I 
p e t r o f e r r i c d y s t r i c r egoso l 32 
mol l i c g l eyso l 3O 
e u t r i c and d y s t r i c g l e y s o l 4O 

15 
12, 

23, 

22, 

13 

3 6 , 38 

35 
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3.3 Agronomic aspects 

This sect ion deals with so i l propex-ties that havo an inrportan.t bearing 

on the agr icul tura l perforniance of the s o i l s . Aftor havin£, disci:i3sed the 

physical and chemical proper t ies , a ronora]. crop s u i t a b i l i t y f or groups of 

so i l s v/ill bo indicated in the f ina l sect ion. 

5.3.1 Physical properties 

Textur;illy there is quite ?. range of so i l s in Eorth-V/estern Province, 

both in the topsoil and the control sect ion, 'joils with a coarse loainy control 

sect ion are limited to the Kalaliaxi sand zone, fine loany so i l s occur Disinly 

over Basement Complex, in col luvial material and in some of the aJluvial 

sediments, GLayey so i l s comprise the so i l s derived from basic parent mater ia ls , 

schist ,meta- 'Sil tstones and alliiviuni. 

As far as topsoils are concerned, r-.ost I<.a,laliari sand so i l s are covered 

by a sandy loam to locxiy sand topsoi l , vihich also applies to most of the 

Bcisement Com.plex so i l s (xanthic f e r r a l s o l s ) . '̂ oamy topsoils (sandy clay loam, 

and clay loam) are ooivion over col luvial s o i l s , d-inbo so i l s and so i l s derived 

from meta-s i l t s tones . They have also develo'^ed over some so i l s vn.th a fine 

clayey control sect ion in the Mvrinilung-a area-, due to the addition of wind-

blovm ma.terial. Clayey topsoils are found covering the o r th ic , pcric and 

rhodic f e r r a l s o l s , 

'Hie s i l t content is high in so i l s that have devoloped from mietanorphised 

pa^rent mater ia l . Together witn a sand fract ion ths.t v/ith very fev; exceptions 

cons-ist mainly of fine sand (0.2 - 0.02.mm) th is makes that those so i l s rü:.j 

f a i r l y erodible . In par t icu la r the so i l s derived from, meta-si l ts tones and 

fine grained schis t s (most of the orthic f e r ra l so l s and f e r r i c l uv i so l s ) , 

which axG made up of 40 to yCf.o s i l t and fine sand, are very erosive. Also, 

once brought under cu l t iva t ion , their toijsoils can be exsiected to develop a 

tendency to slake quickly under the impact of heovy r a in s . 

'.Phe s t ruc tu ra l development of a l l the so i l s is very subdued, with onl.y 

the f e r r i c luvisol of t4winilLinga d i s t r i c t displaying a m.oderatelj'- developed 

s t ruc tu re . Otherwise s t ructures are v/oak to very weak, often having been 

described as porous mifiSsive, modera.tely to v/eakly coherent, Topsoil s t r uc -

tixres are only marginally be t t e r , the grade of s t ructure being miodnly a, 

function of the amount of organic matter that is present in the surface 

horizons. Hot much difference xiaa found in th is respect between so i l s under 

forest and c^iltivated s o i l s , due to the regular burning of shrub layer , which 

prevents any s ignif icant build-up of organic matter in the s o i l . 
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Never theless s most of the f0r ra lso] . s possess of ten a strojT(^ microaggre-

ga t ion in t h e i r p r o f i l e . These s o i l s behave the re fo re >?i;j j.f they vexe more 

coarse r texturedo I h i s i s , aTiongst o thers^ borne out by the high pe rmeab i l i t y 

of these doininantly claj/^ey s o i l s . j Jes r l t e the high rairifa,!]. i n t e n s i t i e s t h a t 

occur from time to t i ^ e , t he re arc no s igns t h a t the mover.ient of water through 

the s o i l i s impeded in one way oi' the ot l ier , 

Ko hardpara;? oi- s i m i l a r boriaon-' obs t r i i c t ing the movement of vrater and 

the .growth of r o o t s were encountered in the s o i l s of the p ro j ec t a r e a , other 

then l a t e r i t e l aye r s nt dep th . iKperience from else imere in Za;"bia has shov/n, 

hovrever, t h a t t h i n hardpans can develop v/i thin a i - e l a t i ve ly s h o r t time below 

the plough l aye r of sa.ndveld s o i l s , once these s o i l s a re taken i n t o c u l t i v a t i o n . 

A t t e n t i o n should be paid to t h i s aspec t vihen development of these s o i l s , which 

in the p r o j e c t a rea are r ep resen ted by o r t h i c f e r r a l s o l (5" ) and xan th ic 

f c r r a l s o l s (35) > if3 being cons idered . 

Textures are normally c l o s e l y r e l a t e d to a v a i l a b l e v;ater hold ing c a p a c i t i e s , 

To see whether t l i i s hold for i\forth-Western r-tovince as vrel l , and to ob ta in 

some i n s i g h t in t h i s parar.ieter, the s o i l mois ture r e t e n t i o n curves of 4 s o i l s 

was d.etermined (see f i g u r e 9 ) . 'B̂ -e ava, i lable v/ater holdirp ' c a p a c i t y , being 

defined as the ajaount of watsar he ld by the s o i l betv/eon f i e l d capac i t y and. 

vr i l t ing p o i n t , h_as been der ived from, these gra.phs. V/i l t ing po in t was t a l e n 

cat 15 ba,r s u c t i o n , and field, c apac i t y a t 0,1 ba r , the l a t t e r a-action giving 

the b e s t agreement with the ac tua l amount of v/ater being r e t a i n e d by the s o i l 

a t f i e l d capac i t y (I'laclear., 1S70J» Tpblo 17 gives the axj-ounts of a v a i l a b l e 

water for the 4 p r o f i l e s , 

t a b l e 17 - Avai lable water ho ld ing capac i t y (/.AAIC) fo r the t o p s o i l and subso i l 
of four p r o f i l e s 

p r o f i l e -T , a. . • -I t ex t i i re A\.r!C fvo) 
^uiAber ^ ° ^ ^ ^^ ' ^ P'^^^"^ maxer ia l ^^ ^Z 1 / 2/ 

2 rhodic f e r r a l s o l Kundelungu SC C 22 11 

11 o r t h i c f e r r a l s o l m e t a s i l t s t o n e C C 12 21 
(llundelungu) 

SC 

c 

3L 

oL 

C 

C 

SCL 

GCL 

27 o r t h i c f e r r a l s o l : (a lahar i sand 3L SCL 11 1:5 

47 xan th ic f e r r a l s o l s c h i s t GL SCL 12 9 
(Bas ernent C omplex) 

1 / t o p s o i l a t 20 cm dep th , 2/ subso i l betvreen 50 and 75 cm depth 
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V/ith the exception of profile 2, all available water holding capacities 

of the topsoils are more or loss similar. Profile 2, being the only one of 

the four that has been cultivated, has a relatively high available water 

content in the top which is, however, of an order of magnitude that is noisial 

for clayey soils in temperate regions. The higher organic matter content of 

this profile (1.5/'' versus T;4 for profile 11) may have some bearing on this, 

but more important are probably factors related to cultivation, like a break­

down of microaggregates, a higher pore content resulting from, the development 

of roots, etc, ' 

In the subsoil tho clayey profiles do definitely retain more moisture, 

and should therefore be better suited for cultivation» In particular in 

situations where periods of drought can interrupt the rainy season (e.g. 

in Kasempa district), such soils are to be preferred. Otherwise the flattest 

part of the clayey soil moisture retention cur̂ /es lies, just as with the more 

coarser textured profiles, close to the 1 bar mark. This indicates that most 

of the available water is held at low suction, i.e. by rather large pores, 

which is consistent with the high microaggregation of the profiles. In 

practice it means that even though clayey soils retain more water in their 

profile than the loamier and sandier soils, this moisture will nevertheless 

be released fairly quick. All upland soils in the project area are therefore 

prone to drought to some extent, 

5.5»2 Chemical properties 

Potassium 

Potassium levels in the soils of the project area are low. The average 

exchangeable content of the 48 pits analyzed is 0,11 me per 100 g soil at 

50 cm depth. Sixteen pits have levels of less than 0,10 me per 100 g soil, 

most of these in fact containing only traces of potassium. This group includes 

the soils developed in Kalahari sands (e.g. soils 22, 25, 27, 28 and 56), the 

very leached acric ferralsols developed over carbonaceous shales (soil 16), 

the acric ferralsol (soil I7) and rhodic ferralsol (soil I5) derived from 

basic parent rock, and the xanthic ferralsol (soil 21) that has formed over 

granitic gneiss, Notable is also the lov/ potassium content in profile 51 

(representing the soils of the large dambo systems), although not enough 

data are available to conclude whether this pit confirms a. general trend. 

The soils that are imderlain by K.undelungu mate' ial display an exchange­

able content that in most cases lies between 0.15 and 0,25 me per 100 g of 

soil. This relatively high level can be associated with the high content of 

micas, particularly muscovite, tha.t is contained in thas metamorphised rock. 

i 
. = ^ — _ > 
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Soils r ich in potassium axe the f e r r i c luvisol ( so i l 25) find one of the 

profi les (no. 15) of f e r r i c acr isol 'IS. 

The rnxniiToni requirement of exchangea,blo potassium in t ropical soi ls 

is 0,07 to 0.20 nie per 100 g s o i l , depending on the texture of the s o i l 

and tho crop i t supports. Another requirement is that potassium must be 

at l ea s t 2*/' of the suni of a l l exchangeable bases (Bayer, 1 7 2 ) , a requirement 

that is met in a l l so i l s except in the daabo so i l s (prof i le 5'i)» i't thus 

appears ths.t with respect to the potassiuiTi s ta tus of the so i l s for low input 

sustained farming there are broadly t\\ro groups of so i l s in the pi'oject ares.. 

One has a low exc?iange3.ble potassium content, ard. consist b.aoically of the 

Kalahari sand so i l s aixL the acric f e r r a l s o l s . The Diajority of the so i l s 

can be considered to have an average level of exchangeable potassium» For 

more intens J ve cul t iva t ion these qual i f icat ions rAiould be dovmgraded to very 

low and low--respectively. The pota^ssium s ta tus of the f e r r i c liivisol is good. 

Calcium and magnesium 

The average exchangeable Ca and Mg content of the prof i le p i t s is O.35 me 

and 0,40 me per 100 g s o i l respect ively. If the ttjo p i t s representing so i l s 

with a s ignif icant higher content of these two bases, the forxjc luvisol 

( s o i l 37) 3,̂ 0. the eut r ic gleyBol ( so i l 40) are excluded, then the average 

Ca content i s 0.18 me and the average Mg content is 0,29 'oie per 100 g s o i l . 

Despite the widespread occurrence of limestone in the project area, exchange­

able rig levels are higher than average Ca l.evels, Tho majority of the so i l s 

have an exchan.ijeable Ca content of 0,15 rne per 100 g so i l or l e s s , which 

indicates a general deficiency of this nu t r i en t . Some of the so i l s derived 

from the metajiiorphised Kiindelungu s e r i e s , l ike the rhodic f e r r a l so l (IO) and 

the orthic luvisol (12) , display exchangeable Mg levels in excess of 0,5 me 

per 100 g s o i l , which also applies to one of the f e r r i c acr isols (prof i le 15). 

These so i l s can be considered to contain suff ic ient reserves of this nu t r ien t , 

but otherwise the other so i l s are lacking in Ilg as well , with most of them, 

containing less than 0.10 me per 100 g s o i l . 

Acidity 

Tlie exchange complex of acid s o / I s , l ike those in the project area, is 

for a large part satixratad v;ith aluminium and hydrogen, i-Iowever, from the 

four so i l s that were analyzed in th is respect , as well as from other relevant 

data from elsewhere in the high r a in fa l l zone of Zambia, i t has become evident 

that exchangeable hydrogen is not a. factor of importance. Consequently, 

aluminium is the dominant cation on. the exchange complex of tho acid s o i l s . 
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Table 6 alr tady showed that the oxisols in the project area are for 70̂ '̂ to 9^ó 

saturated with ^.1 , while the acrinols derived from Basement Corâ O ox have a 

similar high Al sa tura t ion . Table 18 shows the average Al data for the pro­

jec t area, i,xchangeablo Al is in fact higher in the topsoil than in the sub­

s o i l , but th is is bein;;- offset by a hifjher content of bases in the upper part 

of the profi le vfhich resu l t s in an a.verage Al sa^turation of 45/̂ ' in the surface 

layer of the s o i l , against 6&}o in the upper part of the subsoi l , Mevertheless, 

an Al sa tura t ion of 45% i-''- s t i l l toxic to most crops, and acceptable yields 

are only possible j-f the sJuminiuiri tox ic i ty is neutral ized. 

table 18 - Average alumi ium charac ter i s t ics of strongly acid so i l s 
(pH (CaCl2) equal or loss tha,n 4 .5 ) , n=19 

topsoil subsoil 
(0-10 cïïO (50-75 cm) 

soluble ;.l (pym) 9,2 8,2 

exchangeable Al (me/lOO g s o i l ) 1,5 • 1.2 

Al sa tura t ion ($<) 45,0 66.0 

Under t rad i t iona l farming neutra l iza t ion is achieved by the i'elease of 

bases following the biirning of vegetative na t t e r (chitemene system). More 

modern farming pract ices ca l l for liming, an average of 1.65 tons of CaCO, 

eqiiivalent lime per; ha being required for every millieo,uiva].ent of exchangeable 

Al tc reduce the aluminium satura t ion in such so i l s (Sanchez 1976). There are , 

hovrever, ample indications tliat while liming reduces the Al sa tura t ion in the 

topsoil to a level harmless to most crops, th is does not apply to the IJ. 

tox ic i ty in the subsoi l , numerous studios (e .g . I'lessick ot a l , , 1984 and 

Priesen e t a l . 19&2) and experiments (ienney e t a l . 1981) have shown that 

the beneficial effects of liming do not extend to the subsoil of highly 

leached s o i l s . 

hime applied to the topsoil eitherreiia.ir,8 there in an inimobile form, or 

is leached through the profi le without replacing the Al at exchange s i t e s with 

Ca or Mg. I^ a r e s u l t , the A1 sa tura t ion of the subsoil remains at toxic 

l eve l s , iririibiting the penetration of roots into the subsoi l , " lants are 

therefore not able to u t i l i z e the moisture stored in the subsoi l , and may 

suffer from drought s t r e s s , even when the deeper layers of the so i l are 

s t i l l moist. 

No'clear chemical or physical cliie could be found to explain the preference 

farmers have for red s o i l s . I t could be that the soluble Al concentration, 

which consequent upon a higher leached s ta tus is lower in the red so i l s than ir 

the reddish brown f e r r a l s o l s , might be the reason as , despite a high Al 

sa tura t ion , a lower Al concentration vrill be more eas i ly neutral ized, j 
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Manganese 

Soluble manganese was detcrrainGd for 19 p i t s . The average con ten t was 

12,8 ppm in the sur face hor izon (range t r a c e to 55«4 PPm) ''•nd 11.1 ppin in 

the s u b s o i l ( range t r a c e to ^Q.O), hence the re i s l i t t l e \/-p.riation wi th in the 

p r o f i l e s but much v a r i a t i o n between them, Otlier than alixniniuiTij manganese 

i s a n u t r i e n t , and thus si minimum amount has to be p r e s e n t in the s o i l to 

prevent de f i c i ency phenomena in the c rops . However, a t high l e v e l s ?Tn becomes 

t o x i c to the p l a n t s . Sa,nchez (1976) puts the optimum l e v e l m t r o p i c a l s o i l s 

s± 1 to 4 PP"̂  in the s o i l s o l u t i o n . 

On t h i s b a s i s the s o i l s developed in Ka lahar i sand, or con ta in ing a 

s t rong Kalahar i sand component, should be regarded as l a ck ing s u f f i c i e n t 

manganese, as they con ta in fo r the most p a r t only t r a c e r of [In ( p i t s 29, 

51 and 33) • iinother s o i l apparan t ly d e f i c i e n t in t h i s n u t r i e n t is xan th ic 

f e r r a l s o l 35» 'b'u.t as only one p i t r e p r e s e n t i n g the sandveld s o i l s has Hn 

d a t a a v a i l a b l e , i t cannot be s t a t e d whether or not t h i s ajpplies to these 

s o i l s in g e n e r a l . 

S o i l s h igh ' i n 'Mn , with con ten t s reaching t o x i c p r o p o r t i o n s ^ . a r e the 

deep red s o i l s ( 2 . 5 YR) . l-heir average conten t i s 17.7 and 14»9 PPni fo r 

the t o p s o i l and s u b s o i l ' r e s p e c t i v e l y . These va lues aj?e even h ighe r when 

two red p i t s v/hich s t r a n g e l y enough only conta in ve ry l i t t l e i'n ( p i t s 2 and 

48) a re excluded; 28 .3 PPm and 24.3 PP̂ ^ r e s p e c t i v e l y . 

The remaining s o i l s ( H , 20, 35? 42) have fin conten ts wi th in or c lose 

to the suggested optimum range , al though the I'ln concentra, t ion of s o i l s v:ith 

a colour of 5 "ÏR tend to approach t o x i c l e v e l s ( e . g . p i t 23 ) , Genera l ly 

i t can be s t a t e d t h a t , in the p r o j e c t a r e a , the redder the s o i l colour the 

h igher (and more t o x i c ) the concen t r a t ion of so lub le Fin in the acid c layey 

and f ine loamy s o i l s . Otherwise the Mn conten t i s r a t h e r v a r i a b l e and d i s ­

plays wide ranges even with s i m i l a r s o i l t y p e s . 

ference 

ion, 

than ir. 



Phosphorus 

I t i s well known t h a t savannah s o i l s are as a r u l e d e f i c i e n t in phosphorus, 

The subso i l of nea r ly a l l the p i t s analyzed contained l e s s than 5 ppm of a v a i l ­

able phosphate . Topsoil con ten t s va,ried cons ide rab ly , the e f f e c t of f e r t i l i ­

z a t i o n and chitemene p r a c t i c e s being r e spons ib l e for t h i s . The a v a i l a b l e 

phosphate in the t o p s o i l of undis turbed s o i l s i s es t imated to l i e w i th in the 

5 t o 15 ppm range in the p r o j e c t a r e a . Sandvold s o i l s ( x a n t h i c f e r r a l s o l s 35 

and 58) appear to have a s l i g h t l y b e t t e r a v a i l a b l e phosphate concen t r a t ion in 

t h e i r s o i l s o l u t i o n than the more clayey f e r r a l s o l s , with 5 to 6 ppm in the 

s u b s o i l and more than 10 ppm in the t o p s o i l . Otherwise the l e s s wel l dra ined 

coarse t ex tu red s o i l s are the only ones with somewhat e l eva ted l e v e l s of a v a i l ­

able phosj-hate. So has p i t 40 ( d y s t r i c g l e y s o l , coarse loamy) more than 10 ppm 

throughout i t s f i r s t 100 cm, while p i t 46 ( g l e y i c f e r r a l s o l , f i ne loamy) contains 

on average 6 ppm over the same depth . Disregarding these p a r t i c u l a r s o i l s i t 

can be concluded t h a t in genera l the phosphate s t a t u s of the upland s o i l s in 

the p r o j e c t a r ea i s r a t h e r poor, and only i n c i d e n t a l l y can i t be descr ibed as 

moderate . 

t a b l e 19 -

p r o f i l e 
number 

- Phosphate r e t e n t i o n (%) 

s o i l 

and f r ee i ron content ( ^) of four fe r ra l so ls 

hor izon depth r e t e n t i o n 
i ron 

11 

26 

39 

47 

o r t h i c f e r r a l s o l 

rhodic f e r r a l s o l 

3.cric f e r r a l s o l 

xan th i c f e r r a l s o l 

Ah 
Bwsl 
Bws2 
Bws3 
Bos 

00- 11 
1 1 - 2 6 
26 - 82 
82-125 

123-150 

24.3 
27.1 
29.6 
51.6 
30.3 

2.27 
2.68 
2,61 
2.42 
2.95 

Ah 
3J\ 

Bws 
Bws 
Bws 

Ah 
BA 
Bwsl 
Bws 2 
Bws 3 

; j i 

AB 
Bwsl 
Bws 2 
Btg 
Btg 

0- 8 
8 - 22 

22- 50 
5Ö-IOO 

100-150 

0 - 12 
12- 30 
30- 73 
73-125 

125-160 
230-280 

0 - 13 
1 3 - 38 
38 - 68 
68-1 05 

105-150 
150-200 

28.4 
37.3 
41.7 
39.4 
35.6 

33 .3 
38.3 
35.7 
35.4 
34.7 
34.7 

7 .0 
8.3 

21.7 
14.6 
20.5 
21 „7 

6.72 
8.51 
9.53 
9.42 
9.50 

6.41 
7.59 
8.19 
7.90 
7.12 
8.19 

0.29 
0.32 
0.60 
0.54 
0.69 
0.73 



osphorus. 

f a v a i l -

r t i l i -

l e 

n the 

ols 35 

ion in 

the 

ra ined 

f a v a i l -

n 1 O ppm 

) contains 

i l s i t 

I s in 

bed as 

f e r r a t e o]s 

f r ee 
i ron 

2.27 
2.68 
2,61 
2.42 
2.95 

6.72 
8.51 
9.55 
9.42 
9.50 

6.41 
7.59 
8.19 
7.90 
7.12 
8.19 

0.29 
0.32 
0.6'! 
0.54 
0.69 
0.75 

S o i l s r i c h in sesouioxides have a high phosphate f i x a t i o n c a p a c i t y . 

Table 19 shows tha t the phosphate r e t e n t i o n of four s e l e c t e d p r o f i l e s , t oge the r 

with t h e i r f r ee i ron c o n t e n t . I h i s t a b l e demonstrates c l e a r l y tha,t indeed the 

amount of phosphate being f ixed by s o i l s with a high i ron conten t i s s u b s t a n ­

t i a l l y h igher than for s o i l s lov/ in i r o n . For i n s t a n c e , the s u b s o i l of 

p r o f i l e 47 (xan th ic f e r r a l s o l ) conta ins only ha l f the cCioimt of phosphate 

f ixed as the s u b s o i l of p r o f i l e s 26 and 39 ( rhodic and a c r i c f e r r a l s o l s ) , 

v;hile the amount of phosphate f ixed in the tops o i l of p r o f i l e 47 i s compara­

t i v e l y even l e s s . This i s proba,bly a l so on account of the mcTe s and ie r 

cha rac t e r of t h i s t o p s o i l . 

ji.1 though coarse t ex tu red s o i l s have a r e l a t i v e l y low phosphate f i x i n g 

c a p a c i t y , they do nore e a s i l y lose phos./hate through lea-ching than more f i n e r 

t ex tu red s o i l s . In g e n e r a l , t h e r e f o r e , the s o i l s of the p r o j e c t a r e a , both 

f ine a.nd coarse t e x t u r e d , need r a t h e r l a rge ai^aount of P f e r t i l i z e r in order 

to r a i s e the concen t r a t i on of a v a i l a b l e phosphate enough for a crop t o respond. 

Micronut r ien t s , 

t a b l e 20 - Concentra,tions of e x t r a c t a b l e Cu, Zn, iTo and B in four f e r r a l s o l s 

p r o f i l e 
number so.11 

11 o r t h i c f e r r a l s o l 

26 rhod ic f e r r a l s o l 

39 a c r i c f e r r a l s o l 

47 xan th ic f e r r a l s o l 

hor izon 

Ah 
Bwsl 
Bws2 

iih 
BA 
Bws 

BA 
Bwsl 

AB 
Bws1 

depth 
(cm) 

0-11 
11-26 
26-82 

0 - 8 
0-22 

22-50 

0-12 
12-50 
30-73 

0-13 
13-38 
38-68 

Cu 
( 
V 

2.28 
1.52 
0,51 

4.95 
3.05 
1.78 

8.27 
4.06 
2.66 

2.26 
0.75 
0.50 

Zn 
PP 

7.90 
5.12 
1.44 

18.7 
16.7 

3.94 

8.22 
2.26 
1.19 

10.1 
9.87 

18.8 

T:O 

2.23 
0.91 
0.20 

2.74 
0.91 
2.24 

2.54 
1,83 
0.20 

0.30 
1.51 
0.10 

B 
) ' 

0.12 
0.07 
0.07 

0.14 
0.15 i 
0.09 1 

0.12 ! 
0.05 ': 
0.05 

0.35 1 
0.57 1 
0.05 1 

Table 20 gives the micronutrient s ta tus of the three upperraost horizons 

of four reference profi les i n t h e project area. Cu, Zn and iïo were extracto-. 

with EDTA, and boron ( B ) with hot wa,ter, The surface horizon of a l l four 

profi les contain suff ic ient arnounts of copper, while i t drops to rather lov; 

levels in profi le 47 only, f i t 26 has a reasonable zinc level .in i t s siorfaco 

l ayers , but otherwise a l l the other so i l s must be considered low in the i r 

available zinc content, in some cases even very low (subsoils of profi les 11 

and 39). This is in keeping with resu l t s from elsewhere in Zffinbia, where i t 

is generally found that the so i l s of the high r a in f a l l sirea are deficient .in 

zinc. 
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All the so i l s apoear to be r e l a t i ve ly r ich in raolybdeniiin, although profi le 

47 shov/s a somewhat strange sequence- with low to very low ilo levels in the jJa 

and Bws1 horizons, and a high Mo content in between. V/ith regard to boron, 

profi le 47 is the only one which contains high aiounts, but these are limited 

to the f i r s t 35 cm. The subsoil of thi;~ xanthic fo r r a l so l , together Vv'ith the 

other s o i l s , is severely deficient in boron. 

"̂is far as these resu l t s can be considered representative for the project 

area (they probably are for the clayey s o i l s , as three out of the four profi les 

are clayey, more caution is warranted for the loamy s o i l s ) , the conclusion is 

that the so i l s contain suff ic ient copper and raolybdenuni, although reserves of 

both are not very lai'ge. Most of the so i l s have very l i t t l e boron, while they 

are potent ia l ly deficient in e^vailable zinc as well , \7hen taken into continuous 

production, additional .amounts of micronutrient;-. wil l h.ave to be added to the 

s o i l (or plant where applica,ble) in order to maintain reasonable y ie lds . 

5.4 Crop s u i t a b i l i t y 

Up t i l l very recent ly the project area has been under t r ad i t iona l ag r i ­

cul ture , vdth chitiKene as the major farming systera. Long i£Ü]ow ijeriods covild 

.. . regenerate enough nutr ients through thc' recycling of vegetative matter for 

subsistence crops to be grown. 

The need for increased agr icul tura l output not only iiuplies the demise 

of the chitem.enc systeia, but also means that higher yields vfill have to be 

produced than was normal under the trfiditional system, i-edntaining the nutrient 

s ta tus of the so i l s a t the level jus t after clearing is not enough. Intensified 

land use requires tha.t the so i l s be managed in such a manner so as to be capable 

of producing highe.r yields on a more per;nanent bas i s . 

'I'he foregoing part of th is chapter has sho\«m that there are several macrc-

nutr ient and m.xcronutrierit deficiencies in the so i l s of the project area, and 

that on top of that tiluininria;.'! and manganese tox ic i t i e s pose serious l i iai tat ions 

to the cul t iva t ion of several crops. Ilanagement pract ices exis t .to overcome 

many of these problems, but in most cases i t v/ill be economically not j u s t i ­

f iable to implement such techniques. Increased agr icul tural production can 

thus not rely on s o i l management only, but wil l be strongly dependent on 

growing crops that are suited to the prevail ing so i l (and cli'-tatic) conditions. 

Table 21, giving the raain so i l - r e l a t ed constraints of thc upland s o i l s , 

abundantly shows that aluniniuin tox ic i ty and a very low nutr ient level are 

the most common shortcom.ings of the s o i l s . Based on this table the so i l s 

have been grouped with respect to the i r crop s u i t a b i l i t y (see table 22), 

I t should be noter? that upland r ice is only possible where there f a l l s ;.'.cr„ 

than 1200 ram of ra in per year. 

file:///7hen
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t a b l e 21 - S o i l - r e l a t e d c o n s t r a i n t s to r a in fed lev.'-input dryland farming 
, . . . . . „ . on the upland s o i l s of North-\ jectern Frovinco 

s o i l 
code 

. -g-o-il lov; 
;:v/iic 

raa J or 
n u t r i e n t 

iJ. coiiTse prone t o 
t o x i c i t y texture e ros ion 

ol 

1Ü rhodic f e r r a l s o l 
11 o r t h i c f e r r a l s o l 
12 o r t h i c f o r r a l s o l 
13 o r t h i c fGrra, lsol 

'14" or t l j ic f e r r a l s o l 
15 rhodic f e r r a l s o l 
16 a c r i c f e r r a l s o l 
17 a c r i c f e r r a l s o l 
16 ferx ' ic a c r i s o l 
19 g ley ic f e r r i c acr ic 
2Ü f e r r i c a c r i s o l 
21 xa.nthic f e r r a l s o l 
22 xan th ic f e r r a l s o l 
25 o r t h i c f e r r a l s o l 
24 xan th ic f e r r a l s o l 
25 g l ey i c f e r r a l s o l 
28 f e r r a ] i c a renoso l 
35 xan th ic f e r r a l s o l 

"y6 o r t h i c f e r r a l s o l 
57 f e r r i c l u v i s o l 
50 o r t h i c fo r ra , l so l 

^̂  

— 
-
-

-
-
• ' 

-
-
-
-
X 

X 

XX 

X 

XX 

X 

X . • . 

-
X 

XX 

XX 

XX 

XX 

. .... ..XX . 

XX 

XX 

XX . 

X 

XX 

XX 

. XX 

XX 

XX 

XX 

XX 

XX 

X 

,- - .XX 

-
XX 

XX . 

XX 

XX 

XX 

XX 
XX. 

XX 

X .. 

X 

X 
XX 

- . xs_,.. 
XX 

XX 

.XX 

XX 

X.X 

XX 

XX 

-
XX 

_ 

— 
„ 

-
„ X 

-
-
-
X 

X 

-
„ 

•\r 

X 

X 

X 

XX 

X 

— 
-
X 

_ 

X 

X 

X 

2CX 

-
-

.. 
-
-
-
-
" 
-
X 

-
X 

X 

X 

XX 

X 

i / 

È/ 

M/ 

1/ 

y 

X minor c o n s t r a i n t j xx major c o n s t r a i n t ; d/ depth c o n s t r a i n t and 
w/ wetness constrs- int for deep r o o t i n g c rops . 

Tae s o i l t h a t i s mast v e r s a t i l e i s the f e r r i c l uv i so lo This i s the only 

s u i l thr:t can produce v e r y reasonab le y i e l d s of u a i z e vrithout l i a i n g , while 

i t can a l so suj-'port a wide r-ange of other c rops , provided they are grown on 

the more l e v e l p a r t s , - .eric f e r r a l s o l 17, ov/ing to i t s somovfhat h ighe r pH, 

i s thought to be cs.pable of reasonable performance a f t e r l iming . I t could 

siipport maize, but oiherx'/ise w i l l be mainly s u i t e d for acid t o l e r a n t c rops . 

I h i s app l i e s a l so to a group of s o i l s t h a t i s s imi lar ' in many r e s p e c t s to 

a c r i c f e r r a l s o l 17? '̂'J-'t hö-s a lovrer pH and is t he re fo re more d i f f i c u l t to 

ai 'neliorate through l i n i n g . 

S o i l s s u s c e p t i b l e to e ros ion , ca,pping e t c . , and s o i l s with an extremely 

low na t ive f e r t i l i t y ( l i k e a c r i c f e r r a l s o l I6 ) are considered to be only 

s u i t a b l e for acid t o l e r a n t crops l i k e cass.-^ve, t e a (where the s o i l i s deep 

enough) and upland r i c e . They could , hov/ever, grow l e s s acid t o l e r a n t crops 

as well under i n t e n s i v e management. Drought s e n s i t i v e s o i l s , i . e . mainly 

those with a sandy loam t o p s o i l , are und.er a lov/ input regiii^.e b a s i c a l l y only 

s u i t e d for cassava,, '..fhere these s o i l s occirr in p o s i t i o n s t h a t can provide 

mois ture for most of the t ime , as i s som.etimes the case c lose to a dambo. 

pineapple could be cultivated as well. 
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t ble 22 - Crop s u i t a b i l i t y for groups of so i l s 

group 

group 1 • 

öoii 

ferric acriaol 

soil code 

37, 

suitable crops 

maize J groundnut, sunflower, 
all other nain crops 

group 2 acric f e r ra l so l 17 maize (with li iaing), mi l l e t , 
sorghum, tea , cassava, upland 
r ice 

group 5 rhodic fe r ra l so l 10, 15 similar as group 2, excluding 
maize 

group 4 cr thic f e r ra l so l 
xanthic fe r ra l so l 
acr ic f e r ra l so l 

11, 12, 13 ca^ssava, tea , upland r i c e , 
21 pineapple 
16 

group 5 or thic f e r ra l so l 

xanthic fe r ra l so l 
gleyic fe r ra l so l 
f e r r i c acrisol 
gleyic f e r r i c acr isol 

1/i-, 25, )6, cfissave, pineapple 
38 
22, 35 
25 
18, 20 
19 

The potent ia l for arabica coffee in the project area is not very great , 

in par t icu lar not under conditions of lovj input farming. Host of the so i l s 

are too poor in nu t r i en t s , vrhile the f e r r i c luv i so l , which is chemically 

well suited for coffee, is too shallovr to give a good crop, '̂ 'he high 

acidi ty makes the area also not a t t r ac t ive for the establishment of orchards, 

although the ubiquitous banana tree can stand the ac id i ty as long as there 

is enough moisture and nutr ients avai lable , x'.nother exception could be 

cashew, which probably would do well in the area near Lvravm on xanthic 

fe r ra l so l 24, provided i t is planted in a posi t ion vfhere i t is sheltered 

from nightfrost . 

The crop s u i t a b i l i t y groups indicated above correspond basical ly to 

the f i r s t three so i l s u i t a b i l i t y c lasses . Group 1 obviously is s imilar 

to the very sui table s o i l s , groups 2 and ^, and part of group 4 include 

the so i l s that have been rated as su i t ab le , while the moderately sui table 

so i l s can be equated with the remainder of crop s u i t a b i l i t y group 4 and 

the v;hole of group 5. 
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RECOMt-[EaD,,TIOI-fG' FOR FURmER SURVEYS 

Deta i led surveys w i l l be caxr ied out in a nwaber of areas to ob t a in a 

more complete p i c t u r e of the . - o i l s , t h e i r i n t t r r e l a t i o n s h i p s ^jid t h e i r a g r i -

cu l t i i r a l p o t o n t i a J , The loca t ions of these axeas should be based upon two 

cons ide ra t ions i 

- the a g r i c u l t u r i d p o t e n t i a l of t h e i i ' s o i l s , and 

the si2:e of the popula t ion t h a t i s supported by t h e i r s o i l s . 

Obviously, in s o i l s w i s e nore complicated .areas t h e r e i s a ^^roater need 

fo r a more d e t a i l e d s tudy than in areas uhere the d i s p o s i t i o n of s o i l s i s more 

c lea , rcu t . In t h i s r e s p e c t nvjinilunga d i s t r i c t , owing to the i n t e r a c t i o n of 

Kalahar i sand v/ith r e s i d u a l weather ing na tex- ia l , o f fe rs a more i n t r i c a t e 

p i c t u r e , while Kasempa has a f a i r l y s i n p l e s o i l p a t t e r n . On the other hand, 

the s o i l s in ICaserapa d i s t r i c t show l e s s d i f f e r ences in t h e i r c h a r a c t e r i s t i c s 

than e l sewhere . Contïequently, t he re is a need to f ind out more about these 

s o i l s , in p a r t i c u l a r because d e s p i t e the chemical l i k e l i n e s s , some care c l ea r ly 

more favoured than o the r s by the farming popu la t ion . 

The fo l lowing recomiuendations are made for fiurther su rveys : 

liasempa d i s t r i c t 

( a ) The red s o i l s near Ingwe, d e t a i l e d s tudy of botli the s o i l and i t s d i s t r i ­
bu t ion , A sm.all p a r t of the a rea north, of the :Talulushi road can be 
Inc luded, as d e s p i t e the genera l nhallovmess of the s o i l s the re they 
suppor t a r e l a t i v e l y l a rge popu la t ion , 

(b ) In-depth s tudy , in conjunct ion with ( a ) , of the o r t h i c f e r r a l s o l 
( s o i l 11) of Kasempa d i s t r i c t s A small aroca along the Kaw.^na - Kasempa 
road can be s e l e c t e d , 

Solwezi d i s t i ^ i c t 

( c ) A dajnbo survey of one of the Is^rgo dainboe in the s o u t h e a s t e r n p a r t of 
the d i s t r i c t , along the Kalu lushi road , to assess i t s s u i t a b i l i t y fo r 
r i c e under flooded c o n d i t i o n s . This survey shoudl p r e f e r a b l y be accom­
panied hy a moni tor ing of groundwater over at l e a s t one wet /d ry season 
c y c l e . 

(d ) Survey of one of the poor ly dra ined s o i l s in a l imestone dep re s s ion , 
a l s o with r i c e as a p o s s i b l e c rop . Such a survey should, not be under ­
taken , however, i f t he re are i n d i c a t i o n s t h a t s e t t l e m e n t might not 
be p o s s i b l e on account of a l a c k of s u i t a b l e domestic water supply . 

( e ) For a more d e t a i l e d i n v e s t i g a t i o n in a xan th i c f e r r a l s o l ( s o i l 55) 
over Basement complex, the Kisa la la . a rea p r ev ious ly surveyed by Broek-
'luiR oan be extt-nded towards the inner pe.rt of the dome. 

Mwinilunga d i s t r i c t 

( f ) The f e r r i c l u v i s o l ( s o i l 37) should be sub jec ted to a more d e t a i l e d 
and ex tens ive survey . This sux-vey would a m a t e s t a b l i s h i n g the f u l l 
range of s o i l s i n the a rea a,nd t h e i r c h a r a c t e r i s t i c s , and e s t a b l i s h i n g 
the p ropo r t i on of s lope and depth phases t h a t occur . An important 
aspec t to which a . t ten t ion should be paid i s the s u s c e p t i b i l i t y t o 
e ros ion of t h i s a r e a . 

(g) i\.n area, nor th of IMwinilunga, fo r ins t ance around Ikc lenge , should be 
s e l e c t e d to i n v e s t i g a t e the range of s o i l s in the Kalal iari con tac t zone, 
and t h e i r p r o p e r t i e s a.nd r e l a t i o n s h i p s . 
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A 1 

AI'PENBIK I Methods of analysis 

I a r t i c l e size After pretreatment with hydroxen jJeroxide and hydrochloric 
acid saraples were dispersed by sodium pyrophosphate. Coarse 

and medium sand was separated by v/et s ieving, while clay and s i l t were 
deteiroined by hydrometer method, the remainder being taken as fine sand. 
No allowance was made for organic matter, which appears as an excess in the 
sand f ract ion. 

Organic carbon Oxidation of sample v/ith potassium dichromate in sulphuric 
acid, the excess K2Cr2Cw being determined by t i t r a t i o n 

(V/alkley Black method). 

Soil reaction The p;i was measured by inser t ing a tv/in electrode system in 
a 1ó2 v/v so i l ; ' d i s t i l l e d water or O.OIf CaCl2 mixture. The 

suspensions were s t i r r ed several times and le f t overnight before measurement. 

Phosphorus Colourimeti-ic detormination of sample extracted v;ith ammonium 
fluoride in acid solut ion (Bray 1 method). 

Cation exchange capacity Ifeatment of sample with ammonium acetate at 
pil 7«0, removal of excess acetate with ethanol. 

The adsorbed ammonium was replaced by sodium from a 10)^ NaCl solut ion, 
af ter v/hich the desorbed ammonium was measured by t i t r a t i o n with hydrochloric 
acid. Wo corrections have been made for organic matter, which especial ly in 
the topmost horizons of the s o i l contributes s ign i f ican t ly to the cation 
exchange cai;acity. 

.ijxchangeable cations Extraction of sample with an 1F ammonium acetate 
solut ion buffered at pl-l 1,0. Calcium and magnesium 

were determined by atomic adsorption, while potassium and sodiu:a were assessed 
by flame photometry. 

Aluminium and man.̂ ^anese Technical problems made i t i n i t i a l l y impossible 
to determine exchangeable aluminium in the Soil 

Survey and Advisory i,aboratory at ?4t. i'akulu. Instead soluble Al was measured, 
together with soluble Fin, by extract ing a sample on a 2,1 v/v basis with 
0,02!'! CaCl2, and determining Al and Mn by atomic adsorption spectrometry. 

Samples from four p i t s (11 , 26, 39 and 47) were analyzed at the Royal 
Tropical Ins t i tu t e in the Netherlands for exchangeable Al. They were 
reported as having been extracted with C.6K BaCl2. I t was believed that these 
resu l t s would be comparable to extract ion with 111 KCl, the standard procedure 
for determining exchangeable Al. Regression between these exchangeable Al 
figures and soluble Al figures showed a very high degree of correla t ion with 
r=0.96 at a 97.5% confidence level (v/en, 1984), so that the exchangeable Al 
could be calculated for a l l samples that had the i r soluble Al determined. 

Later some doubt was cast on the assimption that extract ion with 0.6l\F BaCl2 
and IN KCl would yield comparable f igures , as widely different r e su l t s were 
obtained when both methods were used at the Royal Tropical Ins t i tu t e on 
selected samples from. Mutanda Regional Research Stat ion in North-western 
Province. Tliis appeared to be caused not so much by the different extractants 
as 'by differences in the xvay of extract ion (leaching versus shaking). 

However, when the exchangeable Al of the samples from above four p i t s was 
determined d i rec t in IN KCl at the Soil Survey and Advisory laboratory, 
Al levels wei'e obtained that were very sim.ilar to what was ea r l i e r reported 
by the Royal Tropical Ins t i tu te (see table 2.5 ) . I t appears that e i ther the 
Ins t i tu t e used 1N KCl ra ther than 0.6 BaCl2s or they did indeed employ 0.6N 
BaCl2 but treated the samples in the same manner as with the IN KCl method, 
i . e . extract ing the Al by shaking ra ther than by leaching. 
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V/hatever the casej, the exchangeable LI fig-ures given in t h i s r e p o r t , whether 
obtained by d i r e c t measureinent or der ived froir so lub le ^.1 f i / ju ros , can be 
considered to bo ol the c o r r e c t order of magnitude, 'Ihis i s cor robora ted 
by GKchangeablo ïJ. f i g u r e s from samples taken elsewhere in the high r a i n f a l l 
zone i n Zambia ajid ana,lyzcd o..t d i f f e r e n t laboratori>-.s. 

t a b i c 23 Exchojigeablo ill (mc per 100 g s o i l ) ( .z t racted with 0,6iJ T3aCl2 as 
compared to ozchcanoable Al ex t roc t ed v;ith 1K KGl 

p i t 11 

depth 

0 - 1 1 

1 1 - 2 6 

26- 82 

62-125 

125-1'; J 

1./ 

1.65 

1,71 

n„d. 

0.56 

1.14 

2 / 

1,72 

n . d . 

n.do 

H o d . . 

1.14 

p i t 26 

depth 

0- 8 

8 - 22 

22 - 50 

50-100 

1 ...0-150 

250-500 

1 / 

1.75 

2.26 

n . d . 

1.33 

1.79 

1.71 

2/ 

1.47 

2.16 

1.76 

1.35 

1.76 

n . d . 

r i t 59 ^/ 
depth 

0 - 12 2.90 

12-- 50 1.80 

30- 75 0.O8 

73-125 0.54 

125-160 0.35 

2 / 
p i t 47 w 

ra^Fth '̂ 

1.80 

1.39 

0.57 

0.53 

0.26 

0- 15 1,28 

-15-" 38 1,03 

56- 68 1.65 

68-105 1.47 

105-150 1.38 

' 150-200 1.24 

2 / ' 

n . d . '• 

0.66 : 

1.17 , 

1.65 ; 

1.45 1 

1.30; 

1_/ e x t r a c t e d \?ith 0 ,6r i3aClp j 2/ e x t r a c t e d with IN KCl 

APlrïffiK I I o o i l profil..- p i t s and anal .y t ica l da t a from p i t s op^^nod dur ing 

the survey of the i j rojoct aroa 

'j.lio f u l l p r o f i l e d e s c r i p t i o n s o.nd a n c l y t i c a l d a t a of 'th'; s o i l p i t s ' t h a t v;erc 
opened up dur ing the siirvoy, and havo- b,.,en used in t h i s r e p o r t , are given bGlo\,'. 
'JVelvt- rnoro p i t s have be^n inA/estigated but t/ieij? d e t a i l s 'xo ;o.ot reproduced 
here s ince the s o i l s in which tli^-se p i t s v/ure dug aro r.lrwcxly ad.o-puately 
represontod by o ther p r o f i l e p i t s . G'he da te of theso twelvti p i t s luave, hcwev-.-r, 
been used in the c a l c u l a t i o n of parani.jtors like; 'aver.age o'XchangeablL'"bases 
c o n t e n t , s o i l s u i t a b i l i t y r a t i n g s e t c . 

S o i l p r o f i l e s hove boen descr ibed according to the ,'Joil S^ixvoy I'juide (Veldkamp 
and Vv'en, 1982; and the Guidel ines f o r ,Soil I ' r o f i l e p o s e r i p t i o n ( F A O , 1977)* 
\!hoTe t he re -vras disagreement between these two gu ides , proforance has be,.-n 
given t o the former, 'li.g. th^ t..,mi porous nassivv.,' has boen i.vĵ d r e p e a t e d l y 
to descr ibu th^ SvJ.l structuJCo r a t h e r thaji (ve^ry) weak subsngular b locky. 

Under the head.ing Land cap<ability c l a s s the lUr. (hand Use Branch) c l a s s i f i c a t i o n 
i s given f i r s t , d^türrain^;' .according to the Ln.nd Use Planning Guide (oo i j 
Gurvey U n i t , 1991 y, foljovK.-d by tJie s u i t a b i l i t y c l a s s of the s c j l cs d>:.termined 
on the b a s i s of the d a t a of th..- p i t (see s e c t i o n 5«2 for a d e s c r i p t i o n of the 
method u ^ e d ) . ']he s u i t a b i l i t y c l a s s fo r a p a r t i c u l a r s o i l has boon derive-d 
from the average s u i t a . b i l i t y r a t i n g c>f a l l tho p i t s belonging to t h a t s o i l , 
so t h a t the s u i t a b i l i t y CIPBS of a c e r t a i n prof i le , .is ne t n e c e s s a r i l y the 
srme as the s u i t a b i l i t y c l a s s of the s o i l t o which th.o.t p i t be longs . 

In most cases th..- p i t s thxat wer̂ ^ opened ^luring th'..- CVOTM-CJ cxe iolontif ied in 
the t e x t by t h - f i r s t group of d i g i t s of thc;ir profil..- nujnb:;;r on ly , ^ . g . 
by 27 I'lh^n re forcnce i s made to p i t d\irAoïï/27,-902, 
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S o i l HRme : 

I n t . c l n s a i f i c n t i c n : 

.:• ::if^^.Jn.••''j. J . t # -

S o i l mnp u n i t f 

Date nf c i G s c r i n t i a n ï 

DGGj i i bnd o\/, : . . 

L o c c t i n n : 

1 ' ' • . . . . 

E l e v n t i o n : 

. Lnndfc rm : 
', ' . . ' '. • • • • • ' • ' - : 

• •" -i' - • . ,• 

l /BQEtf j t ion r;nc' Iruü use 

' " ' ' • ' • ' ^ • ( • - • • 

1 •̂.:.:r-•• .̂ .•, •; •,; 
, 

A n t h i l l s : 

V 

Hurnr,n i n f iuGncG : \f^;:.; 

C l i m a t e : 

F a r c n t raEterial : , • ., 

S o i l depth : ' • 

D rn innge : 

P e r m G o b i l i t y : 

' ' ' • • ' * • • M o i s t u r e s t a t s : 

, Graunduo te r ?: 

S u f f s c e stoHGS : • ; 

' Rock o u t c r o p s : 

E r o s i o n : ' , ' :: 

LUa code --

Lsnd c a p a b i l i t y c l a s s : 

Remf-^rks : 

L_ 

r\iuiP/hDP/2/ü2 

hUlcngtï ' s c r i E S 

ï-hodic f e i T a l B ü l (Pi'-.D), t y p i c h c p l u s t o x 

(UouA)• 

10 'i' ;.. ^ 

26-8 -1982 

G.Mo NgoF- î and lijar T i n g - t T o n g 

a l o n g ^thc t r r - ck (N) n f j r t h o f nnshüiiiJü 

a i r p o r t t o '^''^'^r.dc W^-!-innal F n r p R t , UTfl 

g r i d 3575 - 5196 ( ü h e ^ t 1325B3) 

1.300 ni B o S . l , 

•gr n t i y u n d u l a t i n g p l a t e a u , c r e s t , s l o p e 

2?4 (S) ' • : 

: f a i r l y ' dense miDmbo u o u d l n n r i , p i t s i t e d 

i n c l o G r e d s t r i p f o r t z e t z c c o n t r o l ; 

l o c a l l y s u b s i s t e n c o c u l t i v a t i o n w i t h 

sorghurn end f i n n e r m x l l B t i-̂ s incin c r o p , 

t he - l c : t t e r be ing c u l t i v i t ü d under t he 

ch i t i r nend system 

combined p i n n a c l e mound t y p e , r e d , w i t h 

an average base of 5 m, r;n average 

üi-ameter o f 1,5 m, and nn average t o t a l 

• he igh t o f 4 , 5 m, on avGrane 65 m a p a r t 

hoe a u l t i v E t i o n end r e g u l a r b u r n i n g o f 

v e g e t a t i o n 

t r o i ' i c a l ssvannnh u i t h an un imor ia l 

r a i n f a l l p f c i r c a 125Ü isim/yeEir 

•probobly m e t a - a r g i l l l t e and q u a r t z i t i c 

sands tone of the Hundi i lungu s e r i e s 
t ' ... 

very deep . 

w e l l d r a i n e d 

m o d e r a t e l y r a p i d throughoi . i t 

d r y , j u s t m o i s t •beloi j 2 m 

n o t reached 

n x i 

n i l 

no v i s i b l e ev idence 

1 F F F F '••••••• •• , ,^,f. 

A - - (2 .5YR 3 /6 ) 

C l CLLG); 2 

- 0 - 175 cm p i t , a u g e r i n g belcw 

- f e u nerroLü ( l e s s thf jn 1 cm) c r a c k s . *" 

http://throughoi.it


- üZf -

extend inn] f rom a dKpth of 50cm couinujarris 
t a t he hot torn of t hü p i t 
-no C I L V cut r ins hnve been observed 
- t h e f i e l d ts-:xture i s sriPüy c l s y i n a l l 

bu t the kh D r i z c n s 

FJ l f i f IL£ J^^gj^i^f JAQ!1 C iM iiip/ A D rv 2/ a 2) 

cm d=irk •PEdniGh braun (5YR 3/k, "'oist) and 
yellouish red (5YR 4/8, iry) sunFiy clf-n/ 
(IXEJ-L. UWXUC^X.- bdndy cl.?\j lDc;m) ujith -^ wC.;-k 
cDr.',rse crumb structure; sliyhtly hard (dry), 
friable (moist), plRstic and slightly sticky 
(uet); many very fine end common fine inped 
pores; many very fine "nri fine, common medium 
and feuj coarse roots; trEnaition clear and 
smooth 

cm dark reddish broun (2o5YR 3/5,moist) and red 
(2o5YR it/6,dry) clay uith a ueak medium to 
coarse subrngular blocky structure; slightly 
hard (dry), friable (moist), plastic and 
slightly sticky (uet); many very fine, common 
fine and feu medium and coarse inped pores; 
many v/ery fine and fine, common medium and 
feu coarse roots; transition gradual and smooth 

cm dark red (2o5YR 3/6,moist) clay uith a moderate 
coherent poreus massive structure; slightly 
herd (dry), friable (moist), plastic and 
slightly sticky (uet); many very fine, common 
fine, feu medium and coa:.'se pores; many very 
fine feu fine and medium roots; transition . 
diffuse and smooth 

cm dark red (slightly redder than 2.5YR 3/6,moist) 
clay uith a moderate coherent porous massive 
structure; slightly hard (dry), friable 
(moist), plastic and slightly sticky (uet); 
many very fine, feu fine, medium and coarse 
pores; feu very fine and fine roots; transition 
diffuse and smooth 

cm dark red (slightly rc-dder than 2a5YR 3/6,moist) 
clay uith a moderate coherent porous massive 
structure; slightly hard (dry), friable (moist), 
plastic and slightly sticky (uet); many very 
fine, feu fine, medium and coarse pores; feu 
very fine, fine and medium roots 

cm identical to DUB3, but with vê ry feu very fine 
blackish gravel (max» 2 mm) 
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^,^J.YTIG^. ÜHT^. P r o f i l e n o . NWp/iJ3P. 2̂  82 

P ó r t i c l e _ s i z e _ d i s t r i b u t i o n ('/ó) 

d e p t h c l a y s i l t f i n e nedium c o a r s e t e x t u r t l 
(ci-n) Baud st-nd Scnd c l a s s 

Ov 

to 
rifO 
t 7 0 
rioo 
! l30 
'^160 
2i+0 

- 6 
- 2 0 
- 50 
- 80 
-110 
- l i fO 
-170 
-280 

- 36 
kk 
50 
6if 
60 
66 
62 
72 

C h e : n i c c . l _ d § t 

d e p t h 

(cm 

0 
JO 
ko 

- . 70 
1 0 0 
1 3 0 
1 6 0 

(I 
) 

- 6 
- 2 0 
- 50 
- 80 
- 1 1 0 
- l i fO 
-170 

pH 

1^0) 

6 . 3 
5 . 0 
5 . 1 
5.if 
5 . 8 
3'k 
5 . 8 

18 
1if 

15 
17 
15 
15 
19 
15 

s 

pH 

( C a C l ^ ) 

5 . 1 
i+.1 
^ . 2 
i+.2 
if . 2 
if . 3 
i f .2 

25 
26 
2 0 

6 
15 
7 
9 
6 

o r g . 
C 

(-/ 

2 , 
1 
0 
0 . 
0 . 
n . 
n . 

t 

, 0 1 
. 01 

if5 
15 

.06 
d 
d 

16 
12 
11 

8 
7 
8 
7 
if 

a v E;<il. 
P 

( -

'-3 
3 
2 
T 
T 
2 
2 

5 
if 
if 

5 
3 
if 
3 
3 

s o l . 
^0. 

*• -iTniTi—— 

2 2 . 8 
16 .8 
2 1 . 2 
2 3 . 0 

1.6" 
T '••" 

12 .6 

s t.ndy c 
c l a y 
c l a y 
c l a y 
c l a y 
c l a y 
c l a y 
c l a y 

s o l . 
Mn 

- ) 
) 

0 . 2 
T 

0,/+ 
0 . 2 

-6 .if 
1 1 . 6 

5 . 0 

l a y 

2if0 - 2 8 0 5 . 8 it .2 n . d 2 n . d n . d 

d e p t h e x c h . 

(cm) 

0 - 6 
10 ^ 2 0 

"ifo ^ 50 
•70 6 '80 
100 - 1 1 0 
J 3 0 -1i+0 
160 - 1 7 0 
2if0 - 2 8 0 

C a 

( 

. ^ 4 3 9 
0 , 2 1 
0 . 1 2 
0.07 
0.1i+ 
O.lif 
0 . 1 0 
0 . 1 2 

e x c h . 
Mg 

e x c h 
K 

( 
— m e q . 1 0 0 

1*91 
O.i+7 
0 .60 
0 . 7 5 
0 i 6 7 
ü.5if 
Ü.58 
0.57 

Ü . 5 3 
0 . 1 9 
0 , 1 9 
0 , 1 9 
QVI8 
0 . 1 3 
0 . 1 3 
0 . 1 8 

e x c h . 
N a 

g s o i l -

0.03 
0 . 0 1 
0 . 0 2 
0 ,01 
0 . 0 1 
0 . 0 1 
0 . 0 1 
0 . 0 1 

e x c h . 
^ * 

-

2*82 
2 . 0 8 
2 . 6 2 
2 . 8 
0 .20 

T 

1 .56 
n . d . 

CEO 

-—) 

9 . 1 
6 . 5 
5 .5 
6 .1 
6 .0 
5.if 
3*3 
6 .0 

Ci.C J1JC1.C 

f meq 

l O u 

^3 
15 
11 
1 0 
1 0 

8 
9 
8 

g 

) 
c l a y 

2 1 . 3 
6 .7 
7 . 1 
6 .0 
2 . 0 

1.7 
3 . 8 
n .d 

b a s e 
s a t . 

( 

5if 
lif 
17 
17 
17 
lif 

15 
15 

"̂' derived from soluble /il 
*"*̂  data suspect 
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HrofilE no.: NÜJP/ADP/3/82 

^"^^ "-"'̂  = MulünoB Gcries 

Into clasaificrfiDn i rhodir: terrnlsül (KhG) ; trapeptic 

hnplustox (L'SüM) 

Soil map unit : 10 

Date af description : 13-9-82 

Author : R,l\l. MsQai and üjen Ting-tiang 

Locr-itinn : f\ILü corrr''' of "̂ uial Council '̂Eirni, 'iaoempB, 

uiri griö 3727-5169 (BhGRt 13256/*) 

ElPURtinn : 12*75^1 eoö.io 

Landfarm : gently undulating plnteeu, upper slope, 

Do5% (E) 

Uegetation and land use: medium denae miombo ujoodlnnri uith 

Julbernardia as dominant EjpeciEs, madera-, 

tely deucloped trens; locrlly shifting 

cultivation under the chitimnnc: system 

is practised, uith sorghum, fihner millet 

and cassava as main cropji; on the fioUo 

farm only meize is grown (yiüld 1.8 t/ha) 

Anthills : anttnills are of the combined maund-pinnacle 

type, brouinish red colourL'd, with an 

average base of 7 m, an average height of 

6 m, and 35 to 50 m apart; very few 2D cm 

high anthills 

Human Influence. ? none at the pit site, but thr RoUo farm 

is ploughedi and 3o5 bag D rjompound and 

5 bag IMH, ND^ per ha are espplied each year 

Climate : tropical savannah with an unimodol rainfall 

of circa 1250 W^year 

Parent material : ' probably meta-siltstone and sr-ncistone of 

Kandulungu series 

Soil depth : very deep 

Drainage : well drained 

Permeability : moderate throughout 

Moisture state : just moist below 2o5 m depth 

Groundwater : not reached 

Surfacestones: nil 

Rock outcrops : nil 

Erosion : - no visible erosion 

• 1 C Jl-f—F' 

^^^ '̂ "̂ ^ ' 0 -(2o5YR 3/6) 

Land capability class : CI (LUG); 2 

Remarks : - 0 - 180 cm pit, 180 - 320 auoering 
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Ah 0 -

ILIM (rJL.F/nuP/3/a2) 

cm , Di-rk r..üc.ish bi'-awn (5Yi< 3/ k ,K<.üii.it end 5VR 5/6.dry) 
r.lcAj (finlQ tcxtura Ü. nuy clr-.y IORHI) idith r^ 
uenk fine to medium subcnnulfir blacky structure; 
a].iqht.ly hare' (dry), very fripole (maiEt), 
slightly plFiGtic unci folinhtly öticky (writ); 
m-py very fine £,nd finü, comrnon medium end feu 
coEirae inped and exped fjai-'es; in&ny very fine, 
fine nnd mGdium, fcuj naarsc raot•^; transiticn 
cltiLr cHil prir-oth 

5 - 25 cm d:?rk rt̂ ddiüh brciLsn (2«5YR 3//.i,mGiBt f.nd 2,5YR 
tt/6,drv) nlF;\/ i.n+:h = i;:""!< fine snd medium 
subc-ngulcir blacky structure; haird (dry), friL.bls 
Cmaist), slightly plr:'stic snd sticky (uet); 
many very fine ;-;nd fine, feu medium Knd cocirsE 
pares; many fine, common very fine, feu medium 
and coarse roata; transition grr?-dupl and smooth 

dark red (2o5YR 3/6,moist) cleiy uith a uesk fine 
to medium subangulsr blacky structure; hard 
(dry), friable (moist), slightly plnstic and 
sticky (uet); possibly thin patchy cutf/ns; 
many feu fine, feu fine, medium End oosrse 
pares; common very fine and fine, f em intdium 
nnd cofirse roats; trnnsition diffuse and smooth 

Busl 25 - .50 cm 

Bus2 90 - 28C cm dark red (2o5YR 3/G,moist) clny uith a ueak 
fine to medium subrngular blacky structure; 
slightly hard (dry), friable (r.̂ oist), slightly 
plastic and sticky (uet); many very fine, feu 
fine, medium snd cor.rse pores; feu very fine, 
fine, medium snd cô .rse roots 

Bus3 2BQ - 3 2,0 cm similar to BUL-,2 
mottles 

except for feu fsint orrnge 
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iJM^XYTIG^l, Dé.!IA , . . P r o f i l e n o . NWp/ i iLP/3 /82 

P £ , r t i c l e s i z e d i s t r i b u t i o n (/o) .;.. " •' 

d e p t h 
(cm) 

0 - 5 
5 - 2 5 

^ 2 5 - 6 0 
6 0 - 9 0 

135 - 1 8 0 

Chemie C.1 

c lc .y 

k2 
62 
7 0 
67 
62 
62 

_dc;tS 

' s i l t 

2é 
27 
16 

• 22 
2if 
19 

f i n e , 
.Pci id 

' 2:8-
8 

11 
9 

12 
17 

.uedi 
stil 

2 , 

c o c x s e t e x t u r ï . 1 
Scud ••' c l & s s 

2 c l a y 
' 2 - ' - c l&y 

2 ;• c l ó y 
1 c l&y 
1 c l&y 
1 c l a y 

.f • •• 

PH 

(H^O) 

5 . 3 
5 . 2 
5.if 
5 . 7 
5 . 6 
5 . 7 

pH 

( C a C l ^ ) 

if .if 
if . 2 
if . 2 
i f . ^ 

k>^ 
if . 2 

o r g . 
C 

(%) 

1 .12 
O.ifif 
0 . 2 3 
U . 1 3 
0 . 0 5 
n . d 

C.V c d 1 . 

P 

( 
\ 

29 
6 
6 
2 
1 

: - • 1 . 

s o l . 
^ 

—-"nnm 
~ ' P P " 1 

n . d . 
n . d . 
n . d . 
n . d . 
n . d . 
n . d . 

s o l . 
Mn 

) 

n . d . 
n . d . 
n . d . 
n . d . 
n . d . 
n . d . 

d e p t h 

(cm) 

0 - 5 
5 - 2 5 

2 5 - 60 
6 0 - 9 0 

~ 9 0 - '^h 
# 5 . 1 8 0 

d e p t h e x c h . e x c h . e x c h . e x c h . e x c h . ChC GiiC ECJJC bc»se hi 
CÊ. ' Mg . ' K Na hl s e t . s e t . 

(cm) ( 1—uiüeq/ lüü g s o i l - - — • ) ( ~ ) / p/ \ 
100 g c l o y '^ ^° ^ 

0 - 5 O.IfS 0 . 7 0 0 . 3 0 Ü.C3 n . d . 10.i(. 2 5 n . d i I 5 n . d 
5 - 2 5 O.lif 0 . i f2 U.2i+ Ü.Oi+ n . d . 8.1+ 1/+ n . d . 10 n . d 

2 5 - 6 0 0 . 1 6 0 . 5 2 0 . 2 0 0 . 0 3 n . d . 9 . 2 13 n . d . 10 n . d 
6 0 - 9 0 0 . 1 7 0 . 7 9 Ö . 1 8 0 . 0 3 n . d . 8 . 5 . 13 n . d . l i t n . d . 
9 0 - 1 3 5 0 . 1 7 0 . 6 6 0 . 1 i | 0 . 0 2 n . d . 8 .i+ • 13 n . d . 12 n . d 

135 - 1 8 0 0 . 1 9 0 . 5 0 0 . 1 0 Ü . 0 3 n . d . 8 . 1 13 n . d . t l n . d 

y i ö 

a'ü^3_-. ; 



Profile no.: 

boil name : 

I n t , c l r i s f i i f i c t i o n 

Soil map unit : 

D..atB of description 

Afthor : 

Location : 

E'lËvation : . 

Landform : * 

l / e g e t a t i o n snd l a n d use 

A n t h i l l s 

Human influence : 

ClimatE : 

Parent material : 

boil depth : 

Dr£:insge : 

Permeability : 

Moisture state : 

Groundwater : 

Surface stones : 

Rock outcrops : 

Erosion : 

LUB code : 

Land capability class 

- k9 -

NüJP/ADh/4/82 - V" ; 

K.rjherG s e r i e s . , Haremp^ u y r i a n t 

f e r r i c ncr isol (FAD) oxic psleuGtult 
(Ü3DA) 

18 

14-9-82 ' : ' ec;- •• 

lüen T i n o - t i a n r and J , F , Broekhuis• . 

a l o n g Hosempn - Kaomo r o & d , r.uuut 'J kr.) 

a 01 t u r n - D ; M^ir^h-imci I ITM n r i r i 

3̂ 37_it87a_ (sheLt 1325D1) 

1195 m a.Sclo , • - ' 

g e h t l y u n d u l a t i n g p l a t e a u , i - n t e r f l u v e , 

s l o p e 0o-5% (SE) ; .. • 

medium dense .miombo - ujoDdl&nd uith 

Isoberlinia angolensis and Brpchystegia 

boehmii as dominant species, also 

Julbernprdia psniculc-:tc and Fericopsis 

angolensis, moderate growth; locally 

chitimene farming is practised, with 

sorghum, finger millet and cassava as 

main crops 

mound type anthills, greyish brown 

coloured, with an average base of 5 m, 

an average height of 2 to 3 m, and about 

IDG m apart 

none recognizable at the pit site 

tropical savnnnah with an unimodc:l 

rainfall of circa 125D mm/yeor 

probably meta-siltstone rnd fine grained 

sandstone of Hundulungu series 

very deep 

moderately well drained 

rrpid throughout 

dry throughout 

not rerchcd 

nil 

nil 

no visible erosion 

1 B C C Ë 

Oljü1-(1DYR 5 / 6 ) 

: S2w ( L U B ) ; 3 
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Renii:;rk5 : 0 - 17Qt:rn piX,' 170-2.ÖOcm pugering 

- vrriatinns in aünsiatancf:-; oc^ur DVÜT 

Ghürt rifitr;nc.s in ths profila, !joth 

horizGntr^lly -nrj v fir tic illy, uue to 

th'R üictivitiG3 of terrnitta; thc-j 

c"nRistr;nc" qr'.vün â tnu nnz) (̂DtTiinL-i:inc 

r̂. ütit: nor|.zen .i 

- no cln\/cuttinG' ĥ .̂ v" '-"-n n*"SErvüd, 

;• ' • . ' but an Brnillic horizon is r.̂ ibumsd 

on, account of the clay incratse 

PRCFILL LEbuHIPTICN (IMüJP/ADP/t*/a2) 

Ah D - 6 cm dsrk broun ( 1DYR 3/3,moist and 10YR if/2,dry) 
sandy clay loam (field texture snntiy lorm) with 

• ••' \ • El weak medium to rDF.;rsE crumb structurL; 
slightly hrrd (dry), very friable (moiist), non-
plastic pndnon-sticky; many very fine, common 
fine and medium Rnd feu coarse, mor.tly inped 
pores; many very fine and fine, common medium 
and feu cop.rsc roots; transition clecr pnd 
smooth 

•''drjrk broun (7o5YR 4/it,moist rnd 7o5YR 5/if,dry) 
sandy clay loam (fit;ld texture loom) uith s 
ueak fine subf-ngular blacky structure; slightly 
hard (dry), friable (moist), non-plastic and 
non-sticky; mr̂ ny very fine andfine, nomman 
medium and feu coarse pores; many very fine» 
Gommon fine and medium and fsu coarse roots; 
transition smooth and gradual 

yeliouish broun (1DYR 5/6,moist) sandy clay 
loam (field texture sandy loam) uith a usak 

. fine subangular blacky structurfi ;mt?ny medium 
feint brounish ( 1CYR 4/it,moist) mottles,, hard 
(dry), f riable -Omoist), slightly plastic and 
slightly sticky (uet); m^ny very fine and fine, 
commori medium and feu coarse pores, but locally 

f"?"y me.dium pores; corpnion very fine, fine and 
' .jTiEdium roots; transition uavy and gradual 

Bt2 SO - 160 cm *'yeliouish broun (10YR. 5/6,moist) -sandy clay 
', loam to sandy clay uith a porous mas;:;ive., 
'ueakly coherLot structure; common madium faint 
to distinct broun mattle.o, also feu, locally 
common, fine to m'eriium reddish yellou (7»5YR 
6/6, mnist) mottles 'in the louer p-rt of the 
profilejslightly hard (dry), very friable 

,"..... (moist), slightly plastic and slinhtly silpky 
(wet); many very f^ne anr fine, f*G*u medium and 
.coarse* pores; feu-̂ ŷey:''/ fine, fine,' medium and 
.coarse roots •: , 

«BA 6 - 20 cm 

Bt1 20 - 60 cm 

Bu 160 - 2GD cm brounish ysllau ( ICYR 6/5,moj.st) sandy clay 
•' to sandy clay loam uith a pofous massjve, 
4 moderately cahercnf structure; feu fine to 

medium, faint to distinct reddish yal^ou 
(7o5YR 6/6,maiBt) mottles, and feu v.-ry faint 



a A1T"-

l i r j h t gri-v r^iCittl h n r d ( r . ; r y ) , 
( rooiat) , s 1 i gh11 v n 1:;Bt:l c 
(u iL ' t ) : fcu! f .In; r a n t s 

nci G l i n h t l y n t i c k y 

2D0 - aSO+cffl s i m i l f i r i n t G x t u r e rni^ iTieti'-ix n o l o u r t o Suj, 
b u t Luith nammon, nuafiiuin 
(5Yr-< a / 1 , m a i s t ) ffiot'„Ics , 
r .ncr f j r . s ing t o f&w i n t h e 
iDTizm, f i n e t o mtja^uiTi, 
vol." GiM m o t t l B s 

•nci d i s t i n c t w h i t s 
c.;nü w i t h caniivion, 
loiiJGr p a r t of t h e 
d i s t i n c t r c d o i s h 

*J:M..-LYTlG;-i, D^-T.-. P r o f i l e n o . «p/^Jjp/z< ƒ82 

= i = l l s l l - i i ^ ' - - - i 5 - ^ i ^ y t i 0 5 : Oo) 

dep th 
(cm) 

0 - 6 
6 - 2 0 

20 - 60 
60 - 1 1 0 

110 -160 
160 - 2 0 0 

c l & y 

30 
2if 
36 
32 

33 
35 

s i l t l i n e 
s a n d 

22 
2k 
17 
23 

18 
19 

33 
37 
30 
31' 

36 
36 

.nedium 
s a n d 

12 
12 
13 
10 

9 
7 

coai ' se t e x t u r & l 
sand . c l a s s 

3 

3 

g r a v e l 

Bandy cl&.y l o t o i * 
s a n d y c l a y l o a n ~. 
Sdndy c l a y ~ 
s a n d y c l a y loa-ii t o 0 . 6 
c l a y loaiü 
BSindy c l a y loam 0 .if 
s a n d y c l a y t o s a n d y 
c l c y loa.n 0 . 2 

Che^n ica l d a t i 

d e p t h 

(cm) 

pH PH 

(H^Ü) ( C a C l ^ ) 

0 
6 

20 
60 

110 
160 

- 6 
- 20 
- 60 
-110 
- 1 6 0 
-200 

6 .6 

5 . 3 
5.7 
5 . 8 
5 .9 

5 .8 
if .7 

k'6 
if .9 
5 . 3 

or^,-, 
G 

1 .16 
0 .31 
0 .08 
0 .15 
n . d . 
n . d . 

a v a i l » 
P 

30 
7 

1 

s o l . 
ü l . 

•-ppm— 

O.k 
1.0 
2 . 3 
1.2 

T 
T 

3 0 l . 
Mn 

..) 

18 .0 
l8,if 
3 5 . 0 
18.ff 
11 .6 

/+.6 

d e p t h 

(cm) (-

0 « 6 
6 - 20 

20 - 60 
60 - 1 1 0 

110 -160 
160 -200 

e x c h . 
Ca 

2 , ^ 9 . 
0 . 3 6 
0 .29 
0 .09 
0 .69 
0 . 5 6 

e x c h . 
Mg 

0 .88 

Ü.6/+ 
O. i f l 
0 . i t8 
0 .63 
Ü.80 

e x c h . e x c h . 

Na 

- m e q / 1 0 0 g s o i l -

e x c h i 
Hi 

p^Z _. 0 , 0 3 
0 »atf o »o3 
0 .26 0 .03 
0 . 1 7 ' 0 .02 
0 .13 0.C3 

-0 .12 .. O.03-- T 

0 . 0 5 
0 .12 
0'.23 
0 .15 

CEC GiüG EGiî G 

/ meg 

-) 100 g c l a y 

8.2 

if .if 
if .5 
i f . i f 
if .2 

27 
19 
12 
1if 
13 
12 

12.7 
5 . 8 
3 . 5 
if .2 
if .5 
if .3 

b a s e Al 
s a t ^ . sa/c< 
'Ji " "••" '}o 

if6 

22 
30 
3 k 
36 

1 

9 
22 
10 

T 
T 

derived from solube tJ. 



I 
1 

9 

10 
T 
T 

1 r a f i 1 e; n o c: 

a ü i i lltJiiifc: : 

I n t o G.lcrf.;Piif i c ; , t i n n 

bail niBp unit : 

Dnte of r'escriptian 

DBHciiuED by : 

Lacction : 

EltiVBtian : 

Lündfarm : • • > 

Uegetation and Innd use 

Anthills 

Human influcmce 

Climste : 

Parent material : [r^ 

Soil depth : "^-'v -r-y 

Drainage : " ' ' 

permeEbility : 

Moisture Btnte : 

Groundiuater : 

3 u r f::; c e stones : 

Rock outcrops : 

Erosion : 

LUB code : 

Lĉ ind cappbility class 

F^emarks : 

NiüF7KD"P/5/a'?. • • 

11 (J Li b in | . j Cl Cl ir. J.'J. c; ;:,! ) Lj A 'L : V cr 1 Jw \/ ( j i l i i c j e 

X; n t h i V. f e. r • f 1 ;i o 1 ( F, C ) ; p e t T O f i-: r r i c 

h ^ p l u s t o x (IJ:.-.DA) 

1?. 

17_g_i5S2 

i loNo Mr. g p i 

L i l nng l ' i r ; l u l i i - i h i ~ i o p p r r o x , 7 . 5 k:.i E 

1326A2) 

Bpproximptüiy, 12̂ *0 m BoS^lo 

gently, undulrtiniT plBteou, middle slope, 

slope 1';é (NE) 

p i t s i t e d i n n i a t u r b e d rniombo ujaadlnnd 

w i t h 13rF.chystegin m i c r o p h y l l a l a o b e r l i n i o 

.pngo lena is PS in r in 'apeciGsi n u l t i v / c t i o n 

i s ma in l y unL'.ür the. e^hitKmene system 
r 

mD:i.:nd tyas nnthills, uiith en average 

bf'is'B of H'l m Lo Guerr.ge height uf k m 

•Hind on sverngEi 1DD m apart, brcun colour 

„disturbing of v;.";gctr--tion by burning and 

cutting, the pit site hns most likely 

been cultiuiTbed b" hoe in the past 

tropical snvrtnnfjh bJith !?n unimodcl 

rainfall of cirna 125D mm/year 

fine grained nanristone and meta-siltstone 

dqt3p ' : , ',•:••:• '' "•' 

uicli drained 

moderately rapid 

D - 96 cm dry, just moist belou 

not reach e d 

nil 

nil 

no visible i;vinenae 

1 E F F F 

A - - (7o5Yn 5/a) 

C1 (LUB);2 
- no clay i:;ut;..ns have been observed 
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FHÜFIl t (iMUF/ADF/5/B2) 

Ah O - r cm d s r k \ /Gi3èui i3h b ra i in ( TYR i t /6 ,i-PDist yriui 
1"NT 7 / 4 , t. 'ry) c ^ - y w i t h r ujr:"l< "^'nc ;:n 
meriium s u b r n q u l r - r b lDcky s t r u c t u r e ; s l i g h t l y 
h a r d ( d r y ) , v e r y f i r m ( r n c i s t ) , s l i n h t l y 
p l a s t i c r n d s l i g h t l y s t i c k y ( u j c t ) ; cammDn 
f i n e , f e u medium and c o a r s e p o r t o s ; mcmy VE"ry 
f i p p i;nd f i n e , f e u medium r:nd c o a r s e r a a t s ; 
t r c j n s i t i o n s m o o t h c?nd c l e a r 

BA 6 - 20 cm atrong bruun (7<,5YR 5/6,moist CHP 7O5YR,6/6, 
dry) cley uiith a 

. blacky structure; 
slightly plastic 
fine nnd fine, fe 
conimon f inc , feu 
trr.nsition smooth 

uGak fine to medium subangulnr 
hard (dry), friable (rncist). 
End sticky (uet); mnijiy very 
u medium snd coarse rtorcs; 
medium nnd coarse roots; 
Rnd clgsr 

Bus 2C - cm strong broun (7»5YR 5/B,moist 
dry) clay uith o 

ĵnd 7o5YR 6/B, 
uecTk fine to medium subrngu-
ure; hard (dry), very friable 
?.̂nd sticky (uet);many very 

Isr blocky struct 
(moist), plos tic 
fine, ccinmon fins_ 
feu fine, medium and coers^ roots; j-jossiblV 
pRtchy thin cutan 

feu medium and coarse pores; 

s; trnnsition clear and uavy 

Bcs 98 - 165+ cm strong broun (7o5YR 5/8,moist) clay; structure­
less; feu fine and medium roots; very frequent 
small ironstone grav/el; very feu large quartz 
q r a V G1 •• ,; . 
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JM^YTIO.I. Di.T.. • . > ~ P r o f i l e n o . N w P / i ^ J j ^ 5 / 8 2 

• t £ ï l t i ^ l Ë _ § i z e _ d i s t r i b u t i o n (/ó) 

.nedium co tu - se t e x t u r e , . ! g r e v e l 
s ejid s cdld c l a s s 

d e p t h 
( e n ) 

20 - 60 
60 - 90 
90 -165 

c l & y 

if8 
kS 
kk 

s i l t 

28 
36 
37 

f i n e 
s&nd 

2Z 

n 
15 

1 1 c l a y ' 1 . 0 
1 1 c l c ,y 6 . 7 
1 3 c l ó y 7 7 . 2 

G h e a i c f c l dfc-ta 

d e p t h pH pH org^, . e v a i l . s o l . s o l . 
G ' ' " P \ j . Mn 

(H^Ü) ( C a C l ^ ) 
( c m ) ( / j ) .( p p m — • ) 

2 0 - 6 0 5.if k.3 0 . 0 6 • • . 2 n . d . n . d 
60 - 9 0 5.if i f . 2 0 . 0 8 1 n . d , n . d . 
9 0 - 1 6 5 5 . 6 i f .3 n . d . 2 n . d . n . d . 

d e p t h e x c h . e x c h . e x c h . e x c h . e x c h . CuC CIJC LCJ-JO b a s e i-,l 
Cs Ag P: Na ^J. s £ t . si-t. 

( ' ^eq ^ ( V 

(cm) ( ^meq/'lOO g s o i l - - ^ - - ~ — ) ''^'^ ^ c l a y 

2 0 - 6 0 0 , 0 8 0 . 7 2 O.l^ü 0 . 0 3 n . d , 8 . 0 17 n . d 15 n . d 
6 0 - 9 0 0 . 1 1 0 . 5 7 O.tftt O.Oif n . d . 7^9 17 n . d I 5 n . d 
9 0 - I 6 5 0 . 0 5 0 , 7 2 Ü.tfif 0 . 0 3 n . d . 9 . 3 21 n . d I 5 n . d 

•N 
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F r G f 1 1 e n a , : 

S o i l Huine : . 

' I n t o c l B s s i f i c u t i a n 

S o i l iïiBfj u n i t : 

D a t e of d e s c r i p t i o n 

A u t h o r : 

L o c t i n n : 

Elevation : 

Landform : 

UenetatiDn nnd land use 

Anthills : 

Human i n f l u e n c e 

llim.'rite 

P a r e n t m a t s r i c i l 

S o i l d e p t h ; 

DrainLicie : 

P e r m E o b i l i t y : 

M D i s t u r c--; s t a t e 

G r o u n d u s t e r : 

S u r f Fj e F: a t o n e ;j 

Rock DLi tc rops ; 

t -TDsion 

h. ; - / A D P / 7 / 8 2 

hum;.PL B.-.ribs 

a u r i c f e r r a l s o l (F;'-.[j); hF: ; : l ic 

a c r u B t o x CÜ.:JDA) 

17 

1 8 - 9 - 1 9 3 2 

WelM o. Mana i ' 

gilong •̂ '•-r' t r a c h from I n g u e . t c u a r i s 

t h e . Lungt ; , a b o u t 6 km B of t h e t u r n - o f f 

"rom t h e I ' a l u l u a h i r o a d ; L'J'I g r i d - -• 

4 3 5 5 - 5 5 1 8 ( s h e E t - 132&A2) ' ' 

a p p r o x o 1280 m a o S o l o 

g e n t l y u n d u l a t i n g p l f j i t eeu , i n t e r f l u v e , 

f l o p e 1% (E) 

medium dense miombo LJOüdlend with 

Julbernürdia paniculata as dariiinr.nt 

species,"no fnrming activities occur 

in the nai ghbourhood-of the pit site,,. 

but tüuar"ds the Kalulunhi read there'-''' 

is intensive small scale farming uith 

cassava and sorghum as mKin cropa 

mound type, reddish broun, uith an 

average base of 5 in, an average height 

of 7 m and on average 50 m part 

the surrounding of the pit app.ear never 

to have been under culti vtrtion, but the 

undergroLJth is regularly burnt 

tropical savannah with an unimadn.! rain-

fal.l of circa 1275 mm/year 

fine grained srndstons or siltatone 

BGCording to the Geological Nap of Zembic 

but dolomitic liiTiestone is suspected 

very deep 

uell drainctl 

moderately rapid throughout 

dry throughout 

not reached 

nil 

very locally very feu ironstone 

üutcrops, common hematite dust 

ccncentrations on the tr̂  ck 
none visible 

*n..,. 



LUa. code 

L a n d c ö p s b i l i t y c l s a s : C l ( L U B ) , 3 
Remarks : - no c l c y c u t E o s w s r e o b a c r v e d 

P r ^ L f l L L ÜL>.UHl rT ÏL l \ ( W L i P / K D F / 7 / ö 2 ) 

- o f f 

Ah D - 6 cm d a r k r a d c i i s h brou in (2o5YR 3 / A , m o i s t nnri ZoSYR 
i t / S , D r y ) c l n y ( f j c l d t t x t u r c s ; ncy c l o y ) w i t h 
f? ujEbk, f i n e s u b r . n g ü l a r a l o c k y s t r u c t u r o ; 
s l i g h t l y hp.rd ( d r y ) , f r i - b l r : ( m c i i s t ) , s l i g h t l y 
p l c s t i c a n d ïïlinhtly s t i c k y ( u ^ t ) ; mnny v ü r y f i n e 
ano f i r e , fGU "ripriiuir, D rd cc-^rcF:; poT^es 
f i n L , comi;ian mcdiLtn 

m 

v c r u f i n e r o u t s : t r a n 
na fuii: i.'.DurGE: roots 
sit? "in jiivjoth Hnd 

^.iiy 

, many 
cleer 

AB 6 - 30 cm 
VG, 

r 

^•1 

ght 

ever 

the 

rain-

dark reddish broun (slightly redder than 2o5YR 
3/4, moist and 2„5YR 4/6, dry) clay luith a ueak 
fine to medium aubrangulsr blocky structure; 
"slightly hard (dry), very frichle (moist), 
lastic .-nd slightly sticky (uct); porsibly 

feui thin patchy cutans; ,mf'ny 
fine and feu medium Fnd .coars* 
fine^common fine, few medium i 
transition smooth and grr CL'.JI 

v;:ry fine, common 
i pDrt:s; many very 
• n d coarse roots; 

Bujsl 30 - 69 cm dark red (10R 3/5,moist) cl'-y with a weak fine 
and medium, sub-ngular blacky structure; slightly 
hard (dry), very frishle (moist), nlestic and 

- sticky (wet),posBibly thin patchy cutsns; common 
very fine, few fine, medium and coarse pores; 
few fine, medium and .coarse roots; transition 
smooth and diffuse- -^ ' 

Bws2 aS' -190+ cm dark red (10R 3/6,moist) • clay with a weak fine 
and medium subangu-lar blocky structure; slightly 
hard (dry), v.ery f ri able-(moist) , slightly 
plastic and slightly sticky (wpt), possibly few 
thin patchy cutans; few fine, medium and coarse 
pores; few fine,, medium and cor.rae roots 

embic 
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^JMXLYTIG^J . D.ISé. P r o f i l e n o . K'wp/ A D p / 7 / 8 2 

P t r t i c l e 

d e p t h 

0 - 6 
6 - 3 0 

3 0 - . P 5 

69 - 1 3 0 
130 - 1 9 0 

_ s i ze_d 

c l e y 

k7 
56 
58 

33 
59 

i s t r i 

s i l t 

^3 
21 
1? 
21 
22 

D u t i o n 

f i n e 
S c j i d 

lit 
12 
16 
1^ 
11 

(^:) 

.nedium 
S£Jld 

11 
8 

, 6 
n 
( 

3 

c o a r s e 
S c i i d 

3 
3 
3 
3 
3 

t e x t u r & l 
c l c i S S 

clfay 
c l£ .y 
c l a y 
c l & y 
c l^ .y 

CheinicÊ.1 d&t ; 

g r c . v e l 

0 . 6 

d e p t h 

(cm) 

0 - 6 
6 - 3 0 

3 0 - 69 
69 - 1 3 0 

130 - 1 9 0 

d e p t h 

(cm) 

0 - 6 
6 - 3 0 

3 0 - 69 
69 - 1 3 0 

130 - 1 9 0 

pH pH 

(H^O) ( C a C l ^ ) 

5 . 2 
5 . 3 
5 . 7 
5 . 9 
5 . 9 

e x c h . 

( 

O.^Q 
0 . 0 8 
0 . 0 7 
0 . 0 8 
0 . 0 8 

k.k 
k.k 
k.3 
h.3 
it . 5 

e x c h 
rlg 

o r g . 
C 

(7Ó) . 

1 .73 
0 . 5 2 
0 . 1 8 
0 . 1 9 
n . d 

e x c h . 
K 

m e q / 1 0 0 

0 . 7 6 
0 . 5 3 
0.6i+ 
0 . 6 2 
0 . 5 5 

0 . 3 7 
0 . 1 7 
0 . 1 6 
0 . 1 3 
0 . 1 3 

& V i . i l . 
P 

( „ ^ 

6 
3 
2 
1 
1 

e x c h . 
Na 

g s o i l -

1' 

T 
T 
T 
T 

s o l 
Al 

i+.O 
k\h 
2 . 2 
2 . 0 
0 . 6 

e x c h . 

-^ — 

0. '49 
0.5i+ 
0 . 2 7 
0 . 2 5 
0 . 0 7 

s o l . 
Mn 

^ 
" • " ' ) 

3 7 . 0 
2 5 . i t 
2 0 . 0 
lit .2 

9 . 6 

CLC 

_ _ ™ _ ) ( 

1 1 . 5 
7 . 7 
7 . 5 
6. i t 
6 . 8 

CJiiC 

100 
2 5 
lit 
13 
12 
12 

^01,0 

meq 

g c l a y 
7 . 2 
1.i+ 
1 .5 
1.6 
1.it 

b i ; se 

> ( 
) K 

13 
10 
12 
13 
11 

*.l 

/ 

3 2 
69 
31 
29 

8 

" " d e r i v e d froin s o l u b l e iJ. 
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K r o f i l E no» : 

o o i l n rnti : 

I n t . , c l P B s i f i ; j ; r t i ü n 

S o i l nuip u n i t ; 

Dritü af d G s c r i p t i a n 

ÜGscribccl by : 

L D c'" t i " n : 

E l e v F i t i o n : 

Landfarrn i 

U e n c t a t i o n Lnd I nnd use 

A n t h i l l c 

Hurnrm influence : 

Climpte % 

Parent moterial : 

bail öerth : 

Drpinngt : 

FeriTïeEbility : 

Moisture state : 

GrounduBtcr : 

Surface stones : 

Rock outcropB : 

t r o s i o n : 

LUB code : 

L cT. n d c cii j-I E b i 1 i t V c 11: s ' 

R e rii D r k E : 

NÜJIVMÜ: / S / a 2 

Musempr. L^erlLS, Qr i . v r l . l y phr.sc 

a r t h i a f n r r r I r j o l (F--,C), p e t r a f f ü r i c 

h r r ' l u t i t o x (ÜbD;,) 

13 

15-9-1982 

FUiMo h c g n i 

Filong t h ? t r - ink fvoin I n p u r t o u r r i s 

thr. Lun-Q, t;bnut Zk km S of the t u r n - o f f 

rom ne 1 Cl-u us h l r r i d 

i t i f66-5395 ( s h e e t 1326B1) 

approxo 1235 m SoSolo 

interfluve in gently unMulcting 

plateau 

p i t a i t e d i n rricdiurn rienfie 

miornbn uooc i lond, ijjj.th J u l b e r n a r d i o 

p r ; n i c u l n t E ca dof i i lnsnt s p e c i e s ; t he 

nrea i s un inhó± i i t ed 

mcund t y p e , b r u u n i s h C D I D U T , u i t h an 

a v e r r g e basi. of 10 rn, uu r iversge h e i g h t 

o f 6 m and on averf ioe 3D m np-r-rt 

bux-ninn o f the u n d e r n r n u t h 

t r o [1 i c H1 s E V e n n n h u i t h F; n u n i m o d R1 

rpinfall of eiren 1250 iTim/yenr 

fine grained srndstrjne -nd meta-siltstone, 

possibly partly c o 11 u v i r; t e d 

deep 

Ljell drnined 

mnderetely rapid throuohout 

dry throughout 

not reached 

nil 

nil 

no visible evidence 

1 F F F F 

h - - (5YR 5/8) 

Cl (LLL); 3 

- no clay cutans were ohservf d 



hh D - 10 cm \/£jllouJir,h rac. (,5YR ^:/C,ï<]oic,t rmd 5YR 6/6, 
c'ry) ;.lry uith i; li -Ai. CD a!üiM.jv-.-;t,ü Tine; to 
m i: t'i i u ril 3 u ü. n n u 1 r r b 1 o r.;! c vy R t r u r; t u r u ; 'n r.; r d 
(dry), very .firm (n,ü:st), p.1 Pst.ir; -nd Ttinky 
(üjot) ; CQiiif.cn Kjary fine, few finu, mrjcium 
r;nd car.rse porc-s; ̂mf-ipy vnry fine, nornrnon fine 
ïino fcui mi-riium rind co-üvse roats; trnnsitian 
am oath rnd grf. dL.;-.,l 

yülJouiah rtd (5¥F^ b/h., liiaist end 5YR Ê/6, 
ürv) ülpy ui+'h £• w&i.:k Vin:. ;, nd, 'nridiu" 
uüt-naU-u.::. w^Ju(<y slri^cturc; vtry furd (Lxy^, 
frirblrd (mnirjt), plr s!:ic -.nd üticky (biet); 
•̂ "i! '•'---,. r-d-1.— ~"d cp'--""'- ""•"""• v'̂ 'v/ -̂ "i.' 
smciil irnnatone gmucl; fcaj fine, medium 
End coerBË • roots; trpnaitian clear and uiavy 

yeliouinh red (5YR 5/B,mDi3t) nliiy uith 
modercitely coherent porouG mesoivc structure; 
very hard (dry), very frir.i In (moist), plsstin 
r.nd sticky (uet) , feui fine ;,nd cnnrse pores; 
frequent" smrl ]. ix'^onstene cirnve].; very fê io 
fine, medium end eoFirae rants; trpnsition 
clesr and uauy 

red (?.o5YR 5/8, moist) r;l;;,y uith. e moderstely 
coherent porous ma3 s i ve s t ruc ture ; h ;ir d (dry), 
friable (moist), plastin e.na sticky (iiiet); 
f BUI fine pores; frequent smpll ironstone 
greuel; frequent smell ue-thcred siltstone 
freqments; fcia fine, medium end coerse roots; 
transition wavy end gredunl 

C IDS - 19D+ cm red (2o5YR 5/8, moist) d r y uith e moeerstely 
coherent parous mes:-ive ctructure; feu fine 
roots; feui smell uieethered siltstone fragments 
feu sm;5l], ironstone rjrevel 

Bws 10 - 2k cm 

Bcs k2 - 77 cm 

BCcB 77 - 106 cm 
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jJSIi-.LYTIĈ .L h^JIé. . • •• " Profile no. üWiJip/s /Sa 

P&rticle size distribution .(?J) 

depth cl£,y s i l t f ine medium coarse t ex tu r e ^ . gri-vel 
(cm) sand S£.nd sejid clc,ss 

^ -tl.l 
it7.2 
32.it 
27.8 

0 - 1 0 
10 - 57 
57 - 76 
76 -106 

106 - 1 9 0 

5 0 
5 0 
3k 
k^ 
k7 

32 
39 
3 2 
36 
57 

^k 
9 

12 
2 0 
^k 

,a 
1 • 
1 
1 
1 

2 
1 
1 
1 
1 

cl&y 
c l a y 
c l a y 
c l a y 
c l a y 

Cheiuical ds t ; 

d e p t h pH 
V ((H^O) 

(cm) 

0 - 1Ü 
to - 37 
37 - 76 
76 -106 

106 - 1 9 0 

d e p t h 

(cm) 

0 - 1 0 
10 - ?7 
37 - 76 
76 -106 

106 - 1 9 0 

5 . 0 
5 . 0 
k.9 
5 . 2 
5 . 0 

e x c h . 
Ca 

( 

0 .32 
0 .11 
U.09 
0 .11 
Ü.ltf 

] pH 
(CaCl^) 

if 
k 
k 
k 
k 

. 2 

.1 

. 1 

. 0 
. 1 

s x c h . 
Mg 

'•"• ii 

0 . 6 0 
0 .21 
o.uB 
0»07 
0 .09 

o r g . 
C 

(J/Ó) 

1.37 
Ü.38 
0 .33 
0 .13 
n . d . 

e x c h . 
K 

aeq/lOU 

0 . 4 5 
0 .21 
U.1i+ 
O.lif 
0 .08 

a v a i l . 
P 

( 

5 
2 
2 
3 
2 

e x c h . 
Na 

g s o i l 

Ï 

Ï T 
.: T 
V T 

i T 

s o l . 
ü l 

" p p m — 

n . d . 
n . d . 
n . d . 
n . d . 
n . d . 

e x c h . 
iJ. 

n . d . 
n . d . 
n . d . 
n . d . 
n . d . 

s o l . 
Mn 

~ ) 

n . d . 
n . d . 
n . d . 
n . d . 
n . d . 

CLC 

- ) ( 

8 . 8 
7.'+ 
6 . 8 
7 . 1 
8 . 0 

GLC tiCiiG 

meq s , 

1ÜÜ g c l a y 
18 n . d 
15 n . d 
13 n . d 
17 n . d 
17 n . d 

base 
s a t . 

* i 

15 
7 
5 
5 
if 

*J. 
s a t • 

•) 

) 

n . d . 
n . d . 
n * d . 
n . d . 
n . d . 

- /,,., 

\ 

http://32.it


-. «2-1, - .. 

[•''ï'.Df.ile. n n « : . . 

aai]. Pu lil a : 

Int<ülpssificetian : 

Sail map unit 

Date Df description : 

Muthor : 

l.Dca':iDn : 

Elevation : 

Landform : 

Uegetation and land use 

Anthills 

Human i n f l u t n c e 

Cl imatE; : 

Parent material : 

Soil depth : 

Drainage : 

Permeability : 

Ki Diet ure state : 

Groundtdotcr : 

Surface stanes : 

Erosion : 

LUB code; 

Land capability class 

Remarks : 

NWP/ADP/10/82 

Hoaeropn acrias gravelly phase 

orthic ferrrlsol ( F H G ) ; petroffcric 

hnplustox (USDA) 

12 

21-9-8Z 

ulen Ting-tiang 

field at K löcmt a Farming Train-nn 

Lentre, UTM grid 18325DB2 (shê jt ^32bQk 

about 1220 m SoSolc 

plateau, upper slope, slope l̂ â (N) 

pit sited in arable field, which is 

planted every other year to maize 

(average yield t̂ t/hs.), alternated 

uith sunhemp as green manure; in the 

villages around th.e FTC chitemene 

cultivation is practiaed, uith sorghum 

as principal. crop,. uhile there are also 

some emerg: ng farmers ujho obtain yields 

of about 2 ton maize/ha 

mound type, red'dish broun uith an 

sverege base of 15 m, an average height 

of k m and on average 35 m apart 

the field is ploughed yearly, and k 

bags .D compound (.basal dressing) and 

B bags l\IH,l\IO, (tdpdressihg) per ha ore 

applied 

tropical savannah uith an unimodal 

rainfall of about 1250 mm/year 

fine grained sandstone 

deep 

well drained 

rapid throughout 

dry throughout 

not reached 

nil 

none visible 

1̂ ._E__E E 

A --(5YR 3/6) 

CI (LUü),2 

- no clay cutans have been observed 



•- ̂  22 -. 

~̂N 

}.C 

AP O - 15 cm 

1 

^32bBk 

N) 

is 

e 

Ed 

the 

E 

arghum 

TG alsD 

v/iGlds 

height 

d k 

and 

ha ore 

dal 

BA 15 - 31 cm 

Bus 30 ~ 1DD cm 

dfirk reddish üroion (5YR 3/i*,moist nnd 5YR, 
dry) uloy (field ttexture: asndy cluy lüsm) 
uiith a lüBr.ik fine to medium i.subrngulrsr blacky 
Btructure; hard (dry), frinble (moiirt), 
slightly plestic ?,nd non-sticky; msny very 
finG and fine, common medium end few moctly 
inpFjd pores; mrny very finG pind few fine •• 
roots; very feuj dine nuurtz grcivi-1; transi­
tion clEBr" and smooth 

dark rGddish brouin (fVR 3/6, moist und 5YW 
"^/fn, r'~'y) r,i--J<< V-Pï " 1 (j -hoy turn csr.nrh/ r.lp.u) 

uith a tüsak fine to medium subangulor blocky 
structure; slightly hord to herd (dry), 
friable (moist), plastic Find slightly sticky 
(uet); mcny very fine to fine, common medium 
inped pores; feui very fine roots; very feui 
fine quartz gravel; tri-osition smooth and 
grodu-al 

dork reddish broun (slightly redder than 5YR 
3/6, moist and 5YR 5/8,dry) cloy to cley 
loom with a weak medium to ' coarse, subangular 
blocky structure; slightly'hard (dry), very 
frj-Bble (moist),* plastic an'd sticky (uet); 
m/-.ny very fine, common fine", feü̂  medium and 
cogrse inped pores; ft-bj fine quartz gravel 
ver.y locally some concentrations of quartz 
rubble similar as in the L'u2 horizon; feu 
very fine rocts; trrjneition clear and uavy 

Cu1 100 - 130 cm 8D̂ _ fine and Î LJCJ-O 
5% ueathered sonds 
lira 1 n 1-11.1 i-i-P 1..I-. •; r.l-1 4-

coarse ongulnr qua,r,,tz gravel, 
• " ' " "- „n + o i-,T,ow anc) ye 

. > ! - . - • » * • 

5% ueathered sondstbne fragments, grey and y 
yelloiu, of Lühich the latter has a silty 
texture, the remaining,consi'^ts of olay loam 
soil similar to the B horizon'; transition 
n f f i r l i i p i l n n r i i , iP i \ / \ / v. . • ' 

Cu2 

• 

2rved 

g r a d u a l and uiavy 
• * ' ' '. »• 

T30 - 190+'cm 8ë5Q_ f i n e and coarse a n g u l a r q u a r t z g r a v e l , 
tfne r e m a i n i n g cons ' i s t s o f oif f i^ löBta a o H 
s i m i l a r t o the B h o r i z o n 
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j»N«LYTIC^i hiSt. P r o f i l e n o . / NWP /iuJP / l o | 82 

P ó r t i c l e s i z e d i s t r i b u t i o n (%) 

d e p t h c l e y s i l t f i n e inedium c o a r s e t e x t u r a l 
(em) sand s&nd seoad c l a s s 

g r a v e l 

0 - 1 5 
1 5 - 3 5 
35 - 55 
55 -100 

130 - 1 5 0 

k^ 
kk 
ko 
k^ 
37 

29 
31 
27 
23 
28 

21 
19 
ZS 
27 
22 

• 5 
3 
3 
if 
i | 

3 
3 
2 
2 
9 

c l a y 
c l a y 
c lc .y t o c l a y loaiTi 
c l a y 
c l o y loain 

1.7 
1.5 
2.,3 

2 6 , 0 
5 5 . 3 

Chemical d a t a 

d e p t h 

( 
(cm) 

0 - 1 5 
15 - 35 
35 - 55 
55 - 1 0 0 

130 - 1 5 0 

d e p t h 

pH 

H2O) 

5 .1 
5 . 0 
5 .1 
5 . 6 
5 .7 

e x c h 
Ca 

(cm),, X n — 

0 - 1 5 
15 - 35 
35 - 5 5 
55- - 1 0 0 

100 - 1 5 0 

0 .99 
0 .97 
0 .89 
r j j i3 
1 .21 

pH 

( C a C l ^ ) 
£— 

h.-^ 
it . 2 
k^k 
k*^ 
5 . 1 

e x c h . 
Mg 

o r g . 
C 

O'o) 

1.09 
0 .79 
0 . 3 0 
0 . 2 0 
n . d . 

e x c h . 
'K 

— me q / 1 0 0 

o*kk 
0,kO 
0 .52 
0 . 7 0 
0..79 

Ü.35 
0 . 2 0 
0.-16 
0 . 0 6 
0 .06 

a v a l ; 
•P 

( — 

15 
3 
3 
2 
2 

L. 

e x c h » 
N 1A 

g s o i l 

A. T 
T 
T 
T 
T 

s o l . 
Hi 

• p p m — 

n . d * 
n . d . 
n . d . 
n . d . 
n . d . 

e x c h . 
Al 

n . d . 
n . d . 
n . d . 
n . d . 
n . d . 

s o l . 
Mn 

™ - ) 

n . d . 
n . d . 
n . d . 
n . d . 
n . d . 

GEO 

) 

8 .5 
8 .2 
7 . 0 
6 . 2 
6 . 3 

CiuC 

( — 
100 

2 0 
19 
18 
15 
17 

• - • : , . . 

£GLC 

meq . 

g c l a y 

n . d . 
n . d . 
n . d . 
n . d . 
n . d . 

b a s e 
s a t . 

( 

2 1 

19 
22 
30 
33 

^.1 
s a t . 

' ^ 1 
/J 

n . d 
n . d 
n . d 
n . d 
n . d 

( 
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h i' ü f i 1 e 11 ü . : 

S o i l ni.mc : 

I n t . c 10 3 ti i f i c r t i D n 

S o i l mrjp u n i t : 

Date of d c s c r i p t i ü n 

Aut^Dr : 

u u u i ^ k i o n : 

Elevetion : 

Lantiform : 

V/egetr.t ion end l and USG 

A n t h i l l s : 

Humen influence : 

Climate : 

F'orent mster i i i i l 

S o i l dep th : 

Drc inage : 

P e r m e a b i l i t y : 

M o i s t u r e s t a t e ; 

GroLinduatsr ' : 

SurfcJüEi s t o n t s ; 

L r o s i a n : 

•m^^-'' 

Uujr/nt^'r / 1 1/ Qc^ 

lirseniPL^ acjritiS 

o r t h i c fr, :rr; ' l3Dl ( r , \ C ) , t y p i c h i ' p l u s t o x 

(USDA) 

11 

20-9-S2 

Cr^o i\lQOBr '•TiCi tJen T i n Q - t i n n g 

uj-uTiy iici.dLiiipn - IIL:LU n;.: l-\o;id, 1 1 . Z 

km PJ of i^hinpqof ubi. s t r c . ' m : UTM nr i ri 

37ag-5:'>88 ( s h e e t 1325B?) 

a b o u t 11)20 m a „ S o l o 

p l a t e a u , upper s l o p e , s l o p e 0\: (S) 

p i t L-itud in miumbo i. .oürilsnd u i t h 

Julbernf-rdiFi p r r t l c u l r t ; - ; ':nd Br^.^'-hystegin 
dominant 

species ns sfjecies, also bnpecü 

species ond Lshner. stuhiincjoii; locnlly 

the chittjmcne systen is nre-ctised uith 

sorghum, finner millet nd Ccsnve as 

main crops 

mound type, broun, ojith ;n rverrsge 

bnsL of 9 m, on nv'i:;r;'r.ji.: hi..iijht nf 6 m 

rOd on QVLTBge 35 m t.vp:,,-rt; pinnncle 

type, an average dirmeter of 1 m, pn 

£-v. re.ge height of 5 m end on averege 

over 1DÜ m sp rt, occurs nlso on top 

of mounds, but thr-;n on overeige only 1 m 

high; f;.u) sm&ll (15 cm high) r nth ills 

the surroundings of the pit appri^r 

never to hrve been ündr.-r culti vption, 

but the undergroLiith is regularly burned 

tropicol Bf:.vannrh uith an unimodnl 

rainfall of cirrr 1'50 mm/yer^r 

probably meta-siltwtonej - nd fine grained 

ssndstone of hundulunnu series 

deep 

u e 11 d r ;= i n e d 

rapid throughout 

dry throughout 

not reached 

nil 

none visible 
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LUB code ; 

Land cpability class 

Remarks : 

_1_F_XXX 

G — ( 5 Y R 4 / 8 ) 

: C1 ( L Ü U ) ; 2 

- no c l u y n u t a n s hu\jc bL'tn o b s e r v e d 

PRGFILE DLSCNII-TION (IMUj'F//;Lf71V82) 

Ah D - 11 cm dark broLan (7o5YR 4/4,moist r.nd 7o5YR 5/4, dry) 

clay ujith a uaak fine to mtdium subangular 
blacky structure; slightly hard (dry), friable 
(moist), plastic cjnd sticky (uct); meny very 
finG and fine, common medium and feuj coarse 
pores; many very fine and fine, common medium 
and few coarse roots; trcnaition smooth and 
clear 

Bws 1 11 - 26 cip 

Bujs2 26 - 82 cm 

yelloujieh red (5YR 4/8,moist and 5YR 5/6,dry) 
clay Lüith a ueak fine; to medium subangular 
blacky structure; slightly herd (dry), friable 
(moist), plastic and sticky (wet); many very 
fine and fine, common medium and feu coarse 
pores; many fine, common medium and feu c.-̂ arse 
roots; very feuj fine: Isterite gravely trahaition 
diffuse and smooth 

yelloujish red (5YR 4/8,moist rnd 5YR 6/6, dry) 
clay uith a moderately coherent porous massive 
structure; soft (dry), very friable (moist), 
slightly plastic and slightly sticky (met) 
many very fine, common fine, feu medium and 
coarse pores, common fine, feui medium roots; 
feuj fine latcrite gravel; transition diffuse 
and smooth 

Bajs3 

Bcs 

82 - 123 cm yellouish red (5YR 5/8,moist and dry) clay 
with a moderately coherent porous massive 
structure; soft (dry), friable (moist), plastic 
and sticky (uet); many very fine, common fine, 
feuj medium and coarse pores; feui fine laterite 
gravel; transition clear and smooth 

123 - 19D+ cm yellouish red (5YR 4/6, moist and 5YR 6/6,dry) 
clay Lüith very frequent fine 1? terite gravel 
and very feu fine and coarse quartz gravel 
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iJ î.XYTIC .̂L D.J^. P r o f i l e no ./NWp/iJ)p/-l l / 8 2 

d e p t h 

© » 11 
•11 - 2 6 
2 6 - 82 
82 - 1 2 3 

123 - 1 9 0 

Chemie £.1 

c l c ,y 

5k 
62 
5 3 
5 0 
57 

d & t a 

s i l t 

^4 
27 
5 3 
36 

-.32 

f i n e 
s&nd 
8-
9 

12 
12 

5 

.n ed ium 
s f j i d 

a 
1 
1 
1 
2 

c o £ . r s e 
s t a d 

2 
1 
1 •• 

•1 

^ 

.,: .i 

t e x t u p c . l 
c l a s s 

CL..Y 
c l&y 
c l a y 
c l a y 
c l a y 

grave l 

1.2 
2 . i f 
3.1 
3.9 

65.6 

d e p t h pH 

( H , 0 ) 
(cm) 

0 - 1 1 
11 - 2 6 
26 - 82 
82 - 1 2 3 

123 - 1 9 0 

d e p t h 

(cm) ( 

0 - 1 1 
11 - 26 
2 6 - 82 
82 - 1 2 3 

123 - 1 9 0 

c 

5 . 0 
5 . 0 
5.if 
5 . 7 
5 . 6 

e x c h . 
Ca 

0 . 3 2 
0 . 0 7 
0 . 1 1 
0 . 1 1 
0 . 1 0 

pH 

( C a C l ^ ; 

i f . l 
i:-.1 
^ . 2 

k,k 
k.3 

e x c h • 
rtg 

o r g . 
C 

) . 
0Ó) 

1.2if 
0 . 7 8 
0 . 3 0 
0 . 1 2 
n . d . 

e x c h . 
K 

meq;1üO 

0 . 5 3 
0 . 2 2 
0 . 3 1 
0 . 0 7 
0 . 0 6 

0 . 7 0 
0 . 3 ' t 
0 . 2 6 
Ü . I 9 
0 . 2 3 

a v a i l . 
P 

( 

5 
3 
2 
2 
2 

e x c h . 
Na 

g s o i l 

0 . 0 1 
Ï 

T 
T 

0 , 0 1 

s o l . 
^.1 

9 . 6 
1 2 . 8 

5 . 4 
z.S 
5.if 

- e x c h . 
*J-

1 . 6 3 
1 . 7 1 
n . d . 
0 . 3 6 
OJif. 

s o l . 
Mn 

ppm 

6 . 2 
2.k 

"z.z 
3 . 0 
if .6 

CÜG 

) 

1 1 . 0 • 
1 0 . 2 

8 . 5 
6 . 9 
7 . 8 

m i c r o n u t r i e n t n 
Cu 

2 . 2 8 
1 .52 

" 0 . 5 1 
n . d . 
n . d . 

CJ^C 

f fll 

MOO g 

2 0 
16 
16 
lif 
lit 

2in Mo B 

) 

7 . 9 0 2 . 2 3 O.lif 
5 . 1 2 0 . 9 1 0 . 0 7 
^.k^ 0 , 2 0 0 . 0 7 
n . d . n . d n . d . 
n . d . n . d n . d . 

EC^JC b a s e t^ 
s a t . s a t . 

c l a y ^^ 

5 . 9 1if 51 
3 . 8 6 7 3 
n . d 8 n . d . 
1 .9 5 6 0 
2 . 7 5 7if 



-, ..^7 -

o ü i l r i t , i l lu i 

I n f; „ a 1 Ü a . i f i c i t i o n 

J o i l mtp u n i t : 

DGtL o f d K s G r i p 1 1 nn 

A u t h o r : 

L D C f : t i a n : 

E l £,• v i l t i o n •: 

L n n d f a r m : 

l / e g c t n t i a n nnd l a n d uses 

A n t h i l l s : 

Humsn influence : 

C1 i m a 11 : 

f-'arent mL:?türial : 

bail depth : 

DrninGge : 

Permecibility : 

Moisture state : 

Graundkiatcr : 

Surfrce stontis : 

trosian ,; 

LUB code • 

Lend* c a p a b i l i t y c l& lss : 

R&msrks : • ' . , 

Nw i - /AL .FV l2 / f l 2 ' 

t|) r-h r-i'n t - t r i o s , i-'i:.3Cjrvii:t; v • • ; ^ l ^ ^ t 

furx-ic ?T;:cii:ül (.1. u) , axlc pnlr.UFtuit 

18 

20-9-82 

ben T i n q - t i r . n g 

ü l o n - n i r i KiFjiL^rrpu-riromn r p - ^ d , ?.^. „5 km 
•j-

t) o f t h e nOuPcr; . s c h o o l ; ü I: ,• g r i d 
•z-xn(, t, r c n / ' ^ i _ r - _ a - - i - ^ o r " / , "< 

. — - I t . . \ ^ . I I L. i , . I -' — - ' 'T- , 

12DG m a»s<, lo 

g e n t l y u n d u l a t i n g p l n t ü F ' U , IDLÜET f . - l ope , 

3 1 o p L- O o 5% ( d L.) 

p i t s i t e d i n Tvther Dj icn miombo u o o d l a n d 

ü j i t h l a o b c r i i n i a a n g a l i L i n s i s es d o m i n a n t 

s p e c i e s , B I D b r i i c h y s t c g i a b o e h m i i and 

A l b i z i a z y g i a ; a t n r s s e n t t h ü r e i s no 

c u l t i v p t i o n i n t h r . n t ; i c h b o u r h o o d o f t h e 

p i t 

mound t y p e , b ro i i i n -g rGV w i t h nn a u c r n g e 

bnse o f 10 m rm nv f j r r .ge h e i g h t o f 2o5m 

nnd on a v e r n g c 80 m ,Rpi-rt 

non rGCDgni;^c:bl iT 

t r o p i c n l s p v r n n e h i . i i t h an u n i m a d a l r a i n f o l 

o f c i r c c ! 1150 mm/yer-r 

p o s B i b l y St- 'nr istone o f l ^ u n d e l u n g u s e r i e s 

v /cry deep ",, ,^ 

m a d e r c i t t l y u e l l d r t : i n r - ' d =: 

m o d e r a t e l y r r . p i d t h r o u g h o u t 

O - 3D0cm d r y , j u s t m o i s t b e l o u 

n o t r c a n h e d 

, n i 1 

nont--- v i s i b l e 

1 X B C E 

O W1-(10YR 6 / 5 ) 

S2u ( L L G ) ; 3 

- D - ' 1 9 0 cm p i t , 15C - 320 cm a u g e r i n g 

- no - c l a y c u t i . n s liicrL. obs r^ ' r ved , . taut r̂ n 

n r o i l l i c h o r i z o n i s 'as.3umEd on ' o c n o u n t o f 

t h e c l a y i n c r e n s c " • .;,.... 
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r -LFlLL. ü h J ^ a i ÏÏLi\; (1^01-/, Ü Ü / 1 2 / S 2 ) 

Ah D - 1Ü cm d r r k ( j r r .v ioh •jro:m ('IGYn ' f /2 , ! n o i s t -nc, 1DYî  
G / 2 , r i r y ) , "'-'^'^>•'•'';• -lanm ( f i e l d t ü x t u i - E 3.a rny 
£3(.,nd) w i t h n ULCAK fine t o rnt:diurn s u b i - m g u l c r 
blockvy s t r u c t u r e ; c ü f t ( d r y ) , ui-:ry f r i t i b l G 
( i n o i s t ) , r m n s t i c k y -nrj n o n - p l c B t i c ( l u c t ) ; 
nu.'ny v e r y f i n ü , canrimon f i n o r.nd fcio medium 
end c ü n r ' ü m o n t l y i n n r d p a r e s ; inEmy v e r y f i n e 
- n d f i n e ; , carrirnan mGDium r ü o t s ; t n n s i t i o n 
s r r o j t h ^^^^ nit-jfr 

Bf-i 10 30 cm Or.rk y e l l o u i e h brcüu-in ('lOYR H / ' i , m a i ü t 

I'm 

3pe , 

jland 

lant 

i and 

the 

ge 

5m 

inf ell 

ES 

i ati 30 - 60 cm 

Bt2 60 - 85 cm 

Cg1 85 115 cm 

,1 

c /-z •> r. ?"rn + 1-, 
; V n d 1DYR 

- » y - •' 

BUL rngular to ;-=;rigulr;r blocky structure, 
tending to porous mpsr'lvr-;; soft (dry), very 
friablE: (moist), nan-sticky end nan-plastic 
(uet); many very fine, comman fine-:, feu medium 
and coarse inpcd pores| common very fine and 
fine, .feuj medium and coopcse 
smooth and gradual 

roots: trc-nsition 

dull yellou orange (10YR 6/5,moist) spndy 
loam uith a massive porouFJ, morierL-tely 
coherent strLiüture; slightly hard (dry), very 
friEule (moist), non-sticky and non-plastic 
(uet); many very fine • nd fine, few medium 
pores; common fine, feu very fine, medium and 
coarse roots; transition smooth and gradual 

broLiin 
loam 
broun 
struc 
(dry) 
and n 
fine 
fine, 
wavy 

light 
clay 
feu f 
moist 
f c int 
porou 
sligh 
sligh 
many 
pores 
roots 
trans 

ish yelloLü ( IDYi-̂ '̂  6/6,moist) sirndy clay 
with common fine distinct yellowish 
(1DYR 5/6,moist) mottlt.s; porous massive 

ture, moderately coherent; slightly hard 
, very friable (moist), slightly plastic 
one sticky (wr.t); mF:ny very fine, common fi 
and ^ew mridium pores; few very fine, 
medium c-nd 
11 u q r a d u a 1 

corrse roots; transition 

yellowi 
loam (fi 
i n e dist 
"> Tl n 1 1 1 f: 

pinkish 
G m a s s i V 
t1y herd 
tly plas 
V t; r y fin 
; many v 
; few sm 
iticn sm 

sh 
eld 
inc 
s, 
gr 

e s 
(d 

tic 
e, 
ery 
all 
oot 

bra 
te 

t y 
and 
Ry 
tru 
ry) 
an 

com 
fi 
LI 

h e 

wn (10YH 
X t u r e 10 

ish 
on 
7/2 

m 

ellow 
comiM 

( 5YR 
cture 
, v.-T 
d sli 
mon f 
ne, f 
Eck h 
n d g r 

V f 
Dht 
ine 
ine 
srd 
'odu 

6/if 
amy 
bro 

f ine 
,mDi 
Oder 
r i r. b 
ly s 

and 
, me 
Mn/ 
el 

,moist 
sand) 
wn ( 10 
to me 

st) mo 
a t e 1 y 
le ( mo 
t i c k y 
few m 

dium a 
FE con 

) sandy 
with 
YR 5/6, 
dium 
ttles; 
coherent; 
ist), -
(wet); 
edium 
nd c03ree 
cretions; 

Cg2 115 - 165 cm 

of 

light yellowish brown ( 1DYK 5/it,moist) snndy 
clay loam (field texture sandy clay) with 
common fine to medium faint pinkish gray 
(5YR 7/2,moist) mottles; porous massive 
structure, moderately coherent; slightly hard 
(dry), very friable (rooist) slightly plgp^tic 
and slightly sticky (luet); many very fine, 
few fine and medium pores; feu very fine, 
fine and medium roots; tri.naitian smooth and 
gradual 
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L iOJ IdD <iöL' cru ;.' i n k 
i • 1 r, y 

nu.ny 
g r - y 
f i n f. 
( 5 Y R 
i n t o 
d t i p t h 
n D h L: X 
C m a i £• 
b t i c k 

(7o5Yi-< 7 / 4 , i ( i u i t r c t.ni.! . . . uuubo ) d ü n n y 
lc i ; : in ( v i i . l r i t..->C-^.i.:i: r , nr,:y c l r - y ) M i bh 
n iGDium t o i:;Q^,riJü d i s t i h c t p x n k i ' . j h 
C5YR 7 / 2 , i T i o i s t ) m o t :• Ir-.a , r n r i cüiTiroGn 
t o fnc'diurr, d i s t i n c - c y u l l o i i i i a h r t : r i 
5 / 6 , i n ü i E ; t ) rno-i. : . 1 ; : E , n h n n c j i n n g r u d u n l l y 
yL- . l lo i iaE3h L i r o u n ( 1 D Y R 5 / 3 , m o i s t ) u i t h 

; m 2 s ; - i v c p o r o u ü s t r u c t u r e , m a d c ; r s t G l y 
e n t ; e 1 i r i h 1 1 y h F r d ( d r y ) , v e r y f i" i r: b 1 Ü 
t ^ , R T i n h - ' : l y p 1-;e•=• i c ^^nd s l i G h - u l y 
y (hJBtj, nujny v , : r y f i n t ; , f c^ i : f i n e _ n L 

rnt-iciium p o r e s ; f fu.! v^r^y f l . n e , f i n e ; rnc i r iGdium 
T>n n + <-> 

c D n c 3: 
b r o u n 

• - P - v ^ r - i n i l f - i n - ï - ' ^ ' ^ ' ' T T . • P ' " ' " ï ' r > T \ » !-><-Ji-ii-^ E r r -» / ( \ / l p 

e t i o n s , devr^lo;-;- jd f r o m t h e r e d d i s h 
m o t t l e ü f n d dnc i ' t J . ^s inn w i t h d e p t h 

Cgf+ 28G - 32D + cni s i n i i Ï D r t o L;g3 b u t i i i i t h u u t c c n c r e t i o n s and 
u i t h mriny rp.Edium t o c o - r s e n r o m i n G n t y e l l o u i i -
s h broLün ( IDVR 5 / a , r n o i s o ) m o t t l e s , 
SB t h y p - i n k l B t r g r e y i l o t ^ l c - : s 

i j e l l 



i<N.t-.LYTIGx.L Di.T.-. P r o f i l e n o . Nv«p/ i J )P /12 /82 
•• 1 , 1 

d e p t h c l a y s i l t f i n e , fflediuiii c o t r s e t e x t u r e l g r a v e l 
(cm) sóRd s&nd s u i d c l a s s 

0 - 1 0 19 2 0 kk 15 2 sc.ndy l o e n it . 3 
10 - 3 0 Ht 2 0 if9 13 2 s w i d y l o t m 
3 0 - 60 18 13 it9 l b if sc.ridy loc,.n 
6 0 - 85 28 19 ifl 10 2 s i n d y l o a ü loj^ii 

20 
20 
13 
19 
17 
20 
17 

^^ 
49 
if9 
i f l 
42 
42 
i+l 

85 - 1 1 5 27 17 if2 12 2 sc,ndy c l o y loeai 1.7 
115 - 1 ^ 5 2 6 2 0 i+2 10 2 s i . n d y c i t y 10c..n 1 .8 
165 - 1 9 0 28 17 h,^ 12 2 s t u d y c l e y loLm 0 . 7 

Che.nicc. l_d£. t£. 

d e p t h pH pH o r g . &Vc.i l . s o l , s o l . 
G P i d Mn 

(H^O) ( C a C l ^ ) : •' •, •••• 
(cm) ^ {.%) ( ppm ~ ) 

0 - 1 0 6 . 6 5 . 5 0 . 9 8 10 n . d n . d 
10 - 3 0 5 . 9 "^.2. 0 . 2 2 3 n . d n . d 
3 0 - 60 6 . 0 5 . 1 0 . 2 1 3 n . d n . d 
60 - 85 5 . 5 if.if O.lif 2 n . d n . d 
85 - 1 1 5 <ö'h k.k 0 . 1 8 2 n . d n . d 

115 - 1 6 5 5 . 6 if.if n . d 2 n . d n . d 
I 6 5 - 1 9 0 5 . 3 i f .1 n . d 2 n . d n . d 

d e p t h e x c h . e x c h . e x c h . e x c h . e x c h . CjiiC CIJC E C L C b a s e t^ 
Cc. i'lg K iMa i l l s a t . Si. t . 

/ _ £ieq s 
(cm) ( m e q / 1 0 0 g s o i l ~ ) ^^^^ ^ c l a y ^ "̂  ^ 

0 - 1 0 2 . 6 7 0 . 7 9 0 . 1 3 0 . 0 1 n . d 6 . 2 32 n . d 7i4 n . d 
10 - 3 0 0 . 6 9 0 . 5 2 0 . 0 5 T n . d 2 . 6 18 n . d it9 n . d 
3 0 - 6 0 0 . 5 5 0 . 8 1 0 . 0 5 0 . 0 1 n . d 3 . 6 20 n . d ifO n . d 
60 - 85 0 . 3 7 0 . 9 2 0 . 0 6 0 , 0 2 n . d i f . 5 16 n . d 3 0 n . d 
8 5 - 1 1 5 O.l i f 0 . 9 9 O.Oif. 0 . 0 2 n . d i f .1 I 5 n . d 29 n . d 

115 - I 6 5 0 . 0 5 0 . 7 8 0 . 0 3 0 . 0 1 n . d 'f) ^l) 13 n . d 26 n . d 
I 6 5 - 1 9 0 Ü . 0 6 0 . 3 2 u , ü 3 O.Oif n . d 3 . 9 lif n . d 12 n . d 



P r D f i1G n a . : 

b o f l nrunc ^ 
1 n fc o L1L s ü i f i c:. t i o n 

B o i l ïï\c\3 u n i t : 

Dute Cf d e s c r i p t i o n 

Descr ibEcl by : 

Loc '^ t i ' ^n : 

E l e v a t i o n : 

Lnndform : 

V /eae ta t ion and I nnd use 

v̂ 

Anthills 

Humirn influence : 

Climate : 

Parent material : 

Soil depth 

Drainage : 

PerniGGbility : 

MciBture state : 

GraundLuater : 

SurfLce stones : 

Eroeion : 

LUB cdüe : 

Lcind c a p a b i l i t y c l a s s 
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IMwH/ADK'/15/82 

IpL. fu 3r.;rir-3 

f o r r i ü F^cr iso l (F . - .D ; o r i c p n l e u n t r l t 

(LLiDiO 

10 

2t f -9-19a2 

Gof'io Ngosr. xnd d,r.:n T i n g - t i r - n g 

o long fu'^hirn"; - Huponujc j i •"opd, 2 6 . f km 

bb of c l i n i c . . 

UT" g r ' d L" 1"?^^ ( she i . t -̂ ^̂  - ^ - C ) 

1150 m EoS. lo . 

plnteEU uith vt"ry little relief, slope 1% 

pit sited in op./n iniĉ iiba uoodlnnd,. with 

IsQberlinir; n.nnolensia es dominrnt species, 

other 'species include Lippaca kirkisna 

and nitidn, Julbernnrdip paniculatp, 

i'',Qnotes ssoo, Anisophyllec boehrniit 

someuihat poor nrüuth; the area is 

presently uninhsblted, but? gsrdens must 

hnve bi;': n cornrüón up -to obout 15 - 20 • 

years 5go 

mound typt, grevish • broun., uith'sn 

Bueragc bcse a i- 10 m, nn Tjueroge height 

of 3 m, and nn average 50m npprt, feu 

sne-ill greyish E".nthills uith an average 

height of 2D cm rnr' eu average diemeter 

of 15 cm 

burning 

tropic&l scivr-nnth uiith an unimodal rain­

fall of circc' 1250 mm/year 

unknoLun 

very deep 

moderately UJÜII drained 

rapid to moderr'te throughout 

0 - 100 cm dry, just moist belouj 

not reached 

nil 

no evidence 

0 l i i l -dOYR 6/k) 

C2k] ( L L ü ) | it 
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- no cutt'ine: h:iVi; been übsc r vcd 

- mni..uri:,'cr. ttrrni-Gu. • c t i v i ' c y 

- r.rL.c• i s i n h i L ) i t i j r ' by clL::ph•:''nts 

- no cli-rr c;l::,y nu'':rns hrve hoen 

übGE-Tvcd, but :in rrgillia horiznn is 

j-iSGLiïiuu'! on cccüunt uf t'r>'e clcy 

incTïïuSc, uhich hf.-̂.s ber-n cpnfirmr.'d in 

th^ n '̂ (jci" • ..n • _ . • 

P.vüFILL L-EbÜraFTïÜiM ( MLuP/ADP/15/82) 

5 cm dE.rk grayish brnun (1DYR 4/2,mijist and lüYR 
G/2, dry) very fine sandy loam with 3. uenk fint? 
to mndium subEingülcr blacky structure; slightly 
bird (dry), very fricbla (moist), non-plastic 
ond non-sticky (uEt); many very fine, common 
fine end mt-dium, 
f £i u c 0 :: r s c i np E d end t x[3 c d p t̂  r t; s ; many very 
fine, common fine end medium, fnu coarse pares; 
trEinsitian clor.ir ond i^mooth 

17 cm brown (10YR 5/3,moist one' 1GYR 7/2,dry)vGry 
fine srndy lanm uith a uieok fine tu medium 
subc^mgulnr blacky structure; hord (dry), very 
frinblc (moist), slightly plristin nnd non­
stick y (uct); meny very fino nnd fine, feu 
medium end caf?rsB inped pores; many fine, 
common very fine and medium, feuj coarse roots; 
transition gradual and smooth 

31 cm light yclloujiah broun (10YR G/^,moist and IDYR 
7/2, dry) clay loam uiith a mnderntely coherent 
porous' massive structure; h-̂ rri (dry), friable 
(moist), slightly plastic and slightly sticky 
(ujot); many very fine, common fine, feu medium 
and coarse pares; common fine, feu vary fine 
and medium roots; transition gradual and smooth 

00 cm light yelluuish brouin ( 10YR 6/'+,moist and 1GYR 
7/3, dry) clay to clay lo'-'m uith a moderately 
coherent porous massive structure; hard (dry), 
very friable (moist), slightly plastic and 
sticky (ust); many very fine, feu fine, medium 
and coarse pores; feu v:ry fine, fine, medium 
and coarse roots; transition diffuse and 
smooth 

55 cm very pale brown ( 1CYH 7/tf,moist and 10YR 7/3, 
dry) clay loam uith a moderately coherent 
porous massive structure; feu small distinct 
light gray (10YR 7/1) mottles; hard (dry), 
very friable (moist), slightly plastic and 
sticky (uct); many very fine, feu fine, medium 
and coarse pores; feu very fine, fine and 
medium roots; feu soft and hard (some like 
mottles) small reddish Fe concretions; transi­
tion clear and ur. vy 
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Bes 155 - 1S5+ cm B i m i l r r t o d t 2 , b u t lü i th f r [ , - u i , n t r t . d d i n h h n r r ' 
iL , rge I- e cÜnt: j. c t i iiriH Fnf' vu r \/ f rt 
I n t c r i t ü O ; . \ . V L 1 S 

; i.i f. n 'c r o u n ei 

ANALYTICAL DATA P r o f i l e n o . inVP/ADP/l5/82 

Partiele 

depth 
(cm) 

0- 9 
9- 17 

17- 31 
31-100 
100-155 
Chemical 

depth 

(cm) 

0- 9 
3- 17 
17- 31 
31-100 
100-̂ 155 

depth 

(cm) 

0- 9 
9- 17 
17- 31 
31-100 
100-155 

_size_ 

clay 

10 
18 

36 
40 
36 

_data 

pH 

(HgO) 

6,7 
5,3 
5.2 
5,4 
5.5 

exch. 
Ca 

( — 

2,15 
0.49 
0,26 
0,70 
0,86 

.distribution 

silt 

26 
30 

24 
23 
24 

pH 

(CaClp 

5,9 
4,4 
4.2 
4.3 
4,4 

exch. 
Mg 

0.75 
0,67 
0.71 
0,79 
0,87 

('P) 

fine m.edium 
sand sand 

51 
42 

33 
29 
33 

org. 

0.78 
0.,32 
0.24 
0,17 
n.d. 

exch, 
K 

ieq/100 
0,28 
0,19 
0,26 
0.38 
0,27 

10 
8 

6 
7 
5 

coarse 
sand 
3 
2 

1 
1 
2 

avail. 
r 

( ~ 

exch 
Na 

8 n 
4 n 
4 n 
3 n 
2 n 

. exch. 
Al 

g soi± - — . 
T n,d, 
T n,d. 
T n,d, 
T n.d. 
T n,d. 

textural 
class 

ver̂ '' fine 
very fine 
to loaEi 
clay loam 
claj;- loam 
clay loam 

sol, sol, 
Al i4n 
ppm = ~ — ) 

,d, n.d, 
.d, n,d, 
,d, n,d, 
,d. n.d. 
.d, n,d. 

gravel 

sandy loam 
sandy loam -

to clay 1.1 
4.7 

CEC C.̂ C EC3C base Al 

. mecL ^ ̂ •̂''- ^̂ '̂ ' 

5,3 53 
3.7 21 
3,1 9 
6.5 16 
6.1 17 

g ciay 1̂=-»̂- yo -
n,d, 60 n,d. 
n.d. 36 n,d, 
n,d, 40 n.d. 
n,d, 29 . n.d. 
n.d. 33 n.d. 
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Profile na,: 

üoil U: me : 

into cl&üöificetion 

S o i l mc;[ u n i t : 

Date Df d t a s c r i n t i a n 

DGycr iüed by : 

L n r t t i o n : 

Eleuction : 

Landform : 

U^Oe ta t i on snd JLsnd usa 

A n t h i l l s 

Hu-mon infiuEncE : 

Clim&ite : 

Peront mcteripl : 

Suil depth : 

Drainage : 

pErrneability : 

Moisture state : 

GrüundtüRter : 

3urfr»ce stones : 

Erosion : 

LUB code : 

Land capability class 

H;:..;.£rr,j.jCj series 

orthi.,; ferrc-ilsDl (F,;Li); tyfic hapluytox 

(UBDA) 

11 

2k-3--]3B2 

LüGn Ting-tiang emd G.t̂ i„ Wnos!". 

hsujEna, "'..'7 km S af Kr;lulunhi turn-off, 

üTfi gi'ia 

3699-5^*2 (sheet 13258'+) 

about 1355 m aoSolo 

hills, midslope, siinple slope, uniform 

to somewhat concave, ko5% CiM) 

medium dense miombo uJODcland, uith 

Julbernardia paniculueta as dominant 

species, also örerchys-teqia bussel, 

Isoberlinia angolensis, Anisopyllea 

boehmii, UapaC' ssp», the trees are 

moderpïtely uell riBv-elop&d; t^e hllls- ere 

nat cultivated but chitimene cultivation 

is prpctised at the foot of the hills 

mound type, broun, u-'ith an average base 

of 8 m, an average heiqht of 3.5 m and on 

average 25 m apf;rt, some having 1 m high 

pinnacle type anthills on top, common 

small (15 cm high) anthills 

burning 

tropical savannah ujith an unimadnl rain­

fall of circa 1300 mm/year 

meta siltstone locally rich in biotite 

very deep 

uit-'ll drained 

rapid throughout 

dry throughout 

not reached 

n:.l 

no evidence 

1 E E F F 
B (7o5YR 5/aT 

C2S(LUB): 2 



- -iök -., 

WfiriiEirks - no nutnns hc.ue bec=n, nbyerued 

- the ocGunsnce öf uiell shnped quartz 

crysteals in the Bus3 may inriir,ct,i neu 

foriTifition of thtSG minerals 

Ah. D - 5 cm 

BA 5 - 25 cm 

Bujsl 25 - 55 cm 

P'l^AkL i^.^JiJ^]-J 1̂ .'̂  (i\il;jP/ADP/1&/S2) 

c'irk vellüuish brouin (^lightly redrier th-̂ n 10YR 
'*/k, moist p.nö IHY.̂  i/kfCvy') clry loprn with G 
üJLLik 1 xiiK auui nnulcr uxücky fjtructurt; iiuî a 
(dry), friablE (moist), non-plr.stic f-md slightly 
sticky (ujet); many very fine Bnd fine, common 
medium rinri few coarse mostly inped pores; msny 
very fine and fine pnd feui medium roots; very 
feu fine l&terite grr.vels; transition clear 
end smooth 

dark broun (7„5YR 4/6,moist p.nd 7o5YR- 6/6,dry) 
clay loam uiith a ujeak medium to cocarse subangu-
lar blocky structure; herd,(dry), friable 
(moist), slightly plastic r.nd sticky (uet); 
mF?.ny very fine nd fine, feu medium snd coarse 
inped pores; many fine, feu very fine, medium 
and coarse roots; very feu fine loterite 
gravels; transition gradual and smooth 

strong broun (slightly reddc-̂ r thnn 7o5YR 5/8, 
moist and 7o5YR 5/8,dry) clay uith a ueekly 
coherent porous massive structure; slightly 
hard (dry), very friable (moist), slightly 
plastic and slightly sticky (uet); many very 
fine, common fine, feu medium and coarse pores; 
many fine, feu medium and coarse roots; very 
feu small reudish slightly hard Fe concretions; 
very feu fine laterite gravels; trti-nsition 
diffuse and smooth 

similar in colour, texture, structure and 
consistence as iiusl; many very fine, feu fine, 
medium and coarse pores; feu fine, medium and 
coarse roots; very feu small reddish slightly 
hard Fe concretions; feu fine laterite gravels; 
transition gradual and uavy 

Bijs3 150 - 165+ cm yellouish red (slightly brouner than 5YR 5/8, 
moist and 5YR 6/8,dry) clay uith a ueakly 
coherent porous masaive structure; slightly 
hard (dry), very friable (moiat), slightly 
plastic -̂nd slightly sticky (uet); rpi.ny very 
fine, feu fine, medium and coarse pores; feu 
fine and medium roots; frequnnt fine laterite 
gravels, including some coarse ueathered quartz 
fragmfenta as uell as uell shaped fine quartz 
crystals; transition gradual and uavy 

Bus2 55 - 15D cm 

BC 165+ cm red (2o5YR, moist) cla\? 'jith frequent ueathered 
fine grained sandstont fragments 
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AJ.j-J_YTJ„.̂ iL_D.-1TÂ  Profile na. r'JtxJP/ADP/l6/a2 

Partiele size distribution (%) ' 

depth clay silt fine mEdium coarse texturpl gravel 
(cm) sand sand 

0 - 5 3D 33 31 if ' 2 clay lo:^m 0,7 
5 - 25 38 kO 20 1 1 clny lasm 1.7 

25 - 55 
55 -100 
100 -150 
150 -170 

ChGrfiical_ 

kS 
k3 
5C 
kZ 

_dE)t£ 

33 
31 
37 
36 

17 
16 
11 
19 

COST 

san 

2 
1 
1 
1 
1 
1 

se 
d 

textur P1 
class 

clay 
clny 
clay 
clay 
C 1 CJ y 
c 1 c' y 

lo:-:m 
lasm 

i f o O 

2 .6 
1 1 c l ü y 13o1 
2 1 clc'V ' 3 . 1 

depth 

(cm) 

0 - 5 
5 - 2 5 

25 - 55 
55 -100 
100 -150 
150 -170 

de|-. th 

(cm) (-

0 - 5 
5 - 2 5 

25 - 55 
55 -100 
100 -150 
150 -170 

pH pH 

(H20)(C3Cl2) 

5o5 
5o3 
5.5 
5o7 
5e2 
5oif 

E X C h o 

Co 

:^^=-^.^., 

Üc73 
D.Dïe, 
0o56 
Oo03 
D.Oi* 
Oo02 

ko7 
ko2 
koZ 
kcZ 
if«1 

k.Z 

E X C h o 

i\g 

org avail. 
C 

i%) ( 

1 = 39 
0.37 
0.15 
0.07 
n-. do 
n. do 

excho 
h 

' ' -meq/100 

Do91 
0.39 
0c7ii 
U.13 
0o07 
0.18 

0.51 
0.31 
0.33 
0.30 
0o12 
0.12 

P • 

13 
U 
3 
2 
2 
2 

E X C h . 

Nc 

g soil 

.T 

T 
T 
T 
T 
T 

solo sol. 
Al Nn 

p p n > - — — ) 

n.do Hod. 

n.do n.do 

Hod. P.O. 

n.do Hodo 

nodo n.d. 
H o d . n.do 

excii. G L Ü 
Al 

. = „ - . . — . , , , • , . ^ . « ^ = . ) 

n.d 6.9 
n.d 8.5 
n.d 8.5 
n.d 8.1 

- n.d 8.7 
n.d 8.2 

• • 

CLÜ E C L C base 
sat. 

M O O g clftŷ  ' 
30 n.d, Zir 
22 n.d. 9 
18 n.d, 19 
19 nod. 6 
17 n.d. 3 
20 n.ci. k 

M 
set 

,,_..) 

n.d 
n. d 
n.d 
n.d 
n.d 
n.d 
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i - T o f i l a no. . : 

•uDil nc.me : 

I n t o c l n a r j i f i c B t i Q n : 

So'il map unit : 

DptG of dsscriptian : 

Author : 

LDĈ ti'-;n : 

I l ü v a t i a n : 

Londforrn : 

V/egGtnt ïQn F.nd I n n d u s e 

A n t h i l l s : 

Huméin i n f l u e n c e : 

C l i m s t G : 

Parent inatGrinl : 

Soil depth : 

Drpinnge : 

PerniEBbility : 

^ioistu^e state : 

GraundidfitGr : 

SurfacE stones : 

Erosion : 

LUB code 

Land ccp^bility class 

WijJP/ADf/15/62-

Mehebü s D y i e s , a c r i c phcsc; 

L c r i c f c r r c j l d o l ( F . ü ) , h- r .p l ic r c r i a t o x 

(Üb lA ) 

16 

8 - 1 0 - 1 5 8 2 

Licn T i n g - t i r . n g r n d UJ.Jo Uüldk-jrnp 

p r o p o s e r " f - i u t m i a lüBtJpri.h S t i i t i r n , l'^j'! 

g r i d ^^135-6265 Cshcc-t 1226A3) 

c p p r o x i m s t t 00 m no Solo 

plotüipu, uprer sloptj, slopü 1?a (u) 

feirly dünse miornbo uondl^nd 'jith 

Brcchysttjgis boehmii r,s doniinant spL:ciLS, 

nlso Erythrophlcum AVfricenum end Brachy-

stcjgip longifolicT,, moiiî rDtiG grouth; the 

area is relatively uninhabited 

mound type, reddish coloured uith trn "•.:.•... 

average b-se of 9 m, cm rvernge height of •' 

4o5 m and on average 35 m ap. rt; very 

few pinnacle type, on E-verf̂ qe 2„5 m high 

uith 'an average diPimeter of 1 = 5 m; common 

redDish smnll anthills uith an average 

height of 30 cm and nn average diameter 

o. 3D cm 

the surroundings of th,: rit appear to "" 

have never been cultiv'ted, but the under-

grouth iü regularly burned 

tropical savannah uith an enimodal rain­

fall of circa 1350 mm/year 

feldspatic eanc'stunee, schist .-ind phyllitc 

of the Soluezi biotite formation 

very deep 

uell drained 

rapid throughout 

0 - 130 cm dry, just moist belouj 

not reached 

nil 

no'evidence 

1 E F F F 

O —(2.5YR 3/G) 

Cl (LUB); 2 
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R e m r r k s - t h e s a i l h;,K c s t r n n c ; m i c r a & G Q r K g a t i a n 

- r o Q c i n n t ' r p u n h n u t t h i , p r o f i l e end 

p r a b r ' b l y dcfepf ir "S ut'; 1 1 

- inoclErrtü 'tcirmitir' n c t i u i t y 

- na n l a y c u t ^ n s h v e bu..n ü i . s & r v c d 

P K O r i L c ü E a C / l i r T I Ü i ^ ( N . ^ I - / ' - 0 ! - / 1 9 / 8 2 ) 

Ah O - 1D r-n d r r k r e d d i s h b r o w n (5YR 3/. '=i ,moiGt end 5YR 
' j / f s j t r v y ) sri'-'v^ c l£ .y JJ:' .';h r mcdcra-i-E f j m 
siJuLi iyuxr ; r üJ-ocky cj L r u c t u r G ; h;-^rD v u r y ; , 
f r i a b l e ( m o i s t ) , n r n - p l n s t i c rn r i s l i n h t l y 
s t 'L c k y C Lü e t ) m L"' n y v e r y .Hf. f G; üj f i n L; , 
rnsdium rnd conrse 'mostly inped poros; many 
\iBv\j fine, fin,p r̂ nd mtdiuni, feu cof-rse 
roots; trt,=!nsitiDn abrupt and smooth 

BAul 1C - 25 cm dsrk reddish brouin (slinhtly redc'tr than 
5YR 3/6,moist and 5YR k/^,t\i:\j') sF.ndy clay 
uith a Ljcr-̂k fine suljrrngulGr blacky struc­
ture; hard (dry), frirblG (moist), sligntly 
plastic and slightly sticky (wet); many v/ery 

F.nd coarse 
r.md fine, feui 

fine, common fine, feu medium 
inped pores; common very 
medium end QOerse roots; 
and smooth 

r :i. n n 
trrmGition clear 

BAu2 25 - 40 cm dark re 
c 1 cj y L; i 

blocky 
(moist) 
sticky 
medium 
fine, b 
fine, f 
t i D n q r 

ri ( 

th' 
str 

(uc 
fj n d 

ut 
uu 
adu 

2o5 
a u 
uct 
lig 
t); 
CO 

loc 
mud 
al 

YR 3/ 
e e k f 
ure; 
htly 
mpny 

arse 
ally 
ium B 
and s 

6, mo 
ine 
very 
plas 
ver 

inpe 
many 
nd c 
moot 

1st-
to 
ha 
tic 
y f 
d p 

oar 
h 

' nn 
rnedi 
rd ( 
and 

ine, 
ores 
ry f 
se r 

2c5YR -'f/6,dry) 
urn subangular 
dry), friable 
sli rjhtly 
feu fine, 
; common very 
ine, common 
cots; t;;'ansi-

Bus ijG 2DC+cm dark re 
redder 
cloy u i 
coheren 
friable 
sticky 
(but mo 
feu 'ver 

d ( 
the 
th 
t s 
(m 

(UC-; 

re 
y '^ 

2o5 
n t 
o p 
tru 
OiG 
t); 
the 
ine 

YR 3/ 
he BM 
orous 
c t u r e 
t ) , s 
many 

n in 
, fin 

6,mo 
u2, 
mas 
; si 
ligh 
ver 

EAu2 

IS'C 

and 
fiiv 

, ÜU 
2o5 

e m 0 
tly 
pl^: 

ine, 
nd m 

medium a 

ighi 
tly 
y f: 
) 

t slightly 
YR 4/a,dry) 
d G r 31 e 1 y 
he rd (dry), 
Stic and slightly 
feu fine 

fid ium pores; 
nd coarse roots 

4 

file:///iBv/j
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M1\!KLYT;L J, L D-.T/v F r o f i l G PDc tv;.; / , - .uF/19/82 

P a r t i e l e s i z e r i i s t r i b u t i o n (%) 

depth c3.Qy s i l t f i n e medium coarse t e x t u r - ' - l 
(cm) send s -nd send c l a s s 

g rc i vc l 

0 - 1 0 
10 - 25 
25 - Uü 
kü - 100 
100 - 150 
150 - 200 

Che[riicgl_ 

depth 

66 
55 
55 
55 
59 
60 

-ÖStn-

pH 

(H^O) 
C cm) 

D - ID 
10 - 25 
25 - kW 
40 - 100 
100 - 150 
150 - 200 

<'_ 

t*c9 

4.5 
5.1 

- 5.6 
6.1 
6o2 

22 
20 
15 
18 
16 
^h 

pH 

(CaCl^ 

4oü 
4.0 
4.1 
4.2 
4.4 
4.4 

6 
• 18 . 
23 
24 
21 
23 

org. 
L, 

) 
(?:) 

1c76 
1.30 
0.82 
D.4Ê 
n. d. 
n o d o 

3 
2 
2 
1 
2 
2 

f V c i 1 o 

.R 

( - - — 

6 
2 
1 
1 
1 
.1 

3 
-.1 
1 
2 
2 
1 

sol. 
Al 

' ppm • 

, 6.2 
4.6 
3.8 
4.2 
4.0 
4.0 

c 1 a vy 
clcy 
clcy 
clay 
clay 
cloy 

sol. 
1̂1 n 

- — ) 

6.2 
4.6 
3.6 
13,4 
7.4 
8.8 

depth e 

f rm") C , 
V, Lilll ̂  L ' 

0 - 1 0 
10 - 25 
25 - ,40 
40 - 100 
100 - 150 
150 - 200 

* derived 

xch. 
Ca 

0.08 
0.09 
T 
T 
0.06 
T 

i from 

GXCh. 
Hg 

0,12 
0.20 
0o07 
T 
0.05 
T 

sülubl 

BXCh , 
K 

q/100 

0.16 
0.17 
0,04 
Q.D4 
0,03 
0.03 

e hl f 

cxch. 
I\la 

g soil « 

'T 
ï 
0.01 
0.03 
0.01 
T 

' i q u r e s 

e x c h . 
Al* 

1.01 
0.57 
0.47 
Ü.52 
0,49 
0.49 

Üt!ü 

1 

8.3 
6.8 
5.Z 
4,5 
3.7 
3.1 

CEC ECEC 

100 g nlay 
13 
11 
9 
8 
6 
5 

2.1 
1.8 
1.D 
1,1 
1o1 
0.9 

base 
sat, 

(_-;„ 

4 
5 •:' 
p 

2 
5 
1 , 

Al 
snt 

^ ) 

74 
55 
80 
88 
74 
54 

• •• 'O!*. 



P r a f i l G no^ : 

a ü i i iKi i iu : 

I n t o c 11:: G j i f i c r t i o n 

S o i l iïiu-.p u n i t : 

DrtG L'f d c R u r i p t i o n 

Aut^nrs j : 

L G c r-' t i o n : 

Lnndf orrii--: 

U e g c t n t i a n and I c n d - u s e 

A n t h j l i s 

Humnn influence 

Climnte t " 

Parent mntsrinl 

S o i l depth : 

Dr r insQE : 

P e r m e n b i l i t v : 

Mais tur ta s t n t t 

Grounduir i tür : 

S u r f n c ü s tonet 

E r o s i o n : 

' ;'ti' n 

-iö9 -

WL.f-/..üF/2C/82 

Mayondo s e r i e s 

fpr:cin r - c r i s p l (F.-.a'j); ox i c p l s u s t u l t (UJ'OIJ 

20 . 

8 - i [ ; , - i ga2 

LJoJ, Wtldkc-iTip and lücn T i n r - t i f ^ n g 

propoEcd ^(Ut?•^üi:• A g r i L ' . u l t u r . " l Heni iprch 

b t " - ^ ^ n n , U i r g r i d î 12G -G?b5 ( s h b t t 1226 

p l a t e a u , louier s i op E , s l o p L cbou t 1/a ((\1), 

m i c r o r t l i ü f i s s l i g h t l y unev n 

p i t s i t r . 'd i n l i g h t niiornbo uoodl f jnd u i i t h 

D r r c h y s t e g i s l o n g i f o l i " ; rnd 3r r chys teg i c i 

m i c r o p h y l l r . as dominL.nt ü p c c i c a , n i s o 

d r n c h y s t e g i n sptcifai'-^mi'-B, Urpi^cp k i r k i p n r , 

An isQphy l l c ja bo;.:hrnii, PrutKC r.nd E,kübErgih-i 

[ J e n g u G l t n s i s , t r u i - d jueloprnr-nt i s mr. dium 

t o BomtHuhat s t u n t e d ; :hij nr t in i s u n i n h i -

b i t c ' d •( 

mound t ype u i i t h .• b rown ish g r ^y c o l o u r , 

on avorcge h o i t h t o f 5 rn nnü en cVGroge 

kO m a p ; ; r t | rn,;ny s m r i l ; . ; n t h J l l c , y b l l o H -

üj ish broLün co lour : - -d , u i t h Bn pvcr-nge 

h e i g h t o f 25 cm p.nd -̂n nvejrrgü d i f ime tc r 

o f 15 cm • \ , '• 

b u r n i ng .î r .̂/̂  ' *'x 

tropiccl- snur nnph Luith rn unimodr.l rain-

f nil uf'. circE 135Q mm/ydnr 

thé soil hr.3 probably farmed in oolluvium 

DP alluvium derived from soils developod 

DVLT sr:ndstonG, schiot, Gnd phyllite of tht3 

SüliüGzi biotits formntion 

v'jry deep 

modLprtèly UILII dr;iined 

modcrrtc throughout 

0 - inu on dry, just moist belou 

not PLHChed 

nil 

thé occurrence of slightly elevated 

isolated tussocks of grass indicates that 

some erosion of surface material 

takes place during heavy pains 
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I l i . ^ 1 c c c c 
LIJi3 code : „^...=™^,-^._.™:^,—^™ ™«=. 

M L1 uJ-i LiQYrx 5i/6) 

Lgr:d cnpnaility clr-sc C2ue (LL'J); it 

Remnrks : - modLirütc.: tt-.'rinite nctivity 

- na clavy cutRHia hrvu bat:n ObBeTVEd but 

nn argiilic horizün in nosumpd on • • 

accQunt rjf thG clF:y increase 

- - -1Rn cP" pit, 18Q - 250 cm auL^ering 

PRüFILt ÜLuLJHIhTICfM (MiajP/AüP/2D/B2) 

Ah O - 6 cm very dsrk grpiyish brawn (. 10YR 3/2,mai£3t and 
1DYR 5/1, dry) lonm ujith n maderatL- f inn 
subengulrr blacky structure; slightly hard 
(dry), fricblü (moist), slightly plnstic and 
slightly sticky (uet); mniny vary f ine, CDmmcn 
fine End feui medium inped nnd uxped pnres; 
msny very fine end fine, feu medium pnd corrse 

• " roots; trsnsition clefir and smooth 

AB 6 - 1 2 cm broun (1DYR 5/3,moist and 10YR 6/2, dry) clny 
lorm uith E uienk to morioratQ fine subangular 
blocky structure, tending t-a rngulrr blocky; 
hard (dry), fricbla (moist), plastic and sticky 
(uct); many very fine, feu fine and medium 
inped pores; many vt_ry fine, common fine nnd 
feu medium roots; transition clear and smooth 

BA 12 - 20 cm yelloioish broun ( 10YR 5/6,moist and 10YR 7/3, 
dry) clr'y loam to clay with many broun 
( lOYR t+/3,moist) colourations, tiie rubbed colour 
is yellOLuish broun ( 10YR 5/ij,moist); ueek to 
moderate fine and medium sub-'ngulcr to angular 
blocky; slightly hard (dry), vi-ry friable 
(moist), plastic and slightly sticky (uiet); 
many very fine, common fine and feui medium 
inped pores; common very fine and fine, feu 
medium roots; very feu small soft red Fe 
concretions; transition cle-r '.md smooth 

Bui 20 - 62 cm yellouieh broun (slightly redder than 10YR 5/6, 
moist and 10YR 7/6,dry) clay lonm to clay uith 
common decreasing to feu faint dull yellouish 
broun colourations; ueak fine and medium sub-
angular blacky tending porous massive; slightly 
hard (dry), very friable (moist), slightly 
plastic and slightly sticky (uet), many very 
fine, common fine and feu medium inped pores; 
common very fine, feu fine and medium roots; 
transition gradual and smooth 

Bu2 62 - 150 cm strong brawn (slightly brouner than 7«5YR 5/6, 
moist and 7o5YR 7/6,dry) clay loam uith a 
moderately coherent poTOus massive structure; 
slightly hard (dry), slightly plastic and 
slightly sticky (uet); many very fine, feu 
fine and mediumt pores; common very fine, feu 
fine and medium roots; transition cletir and • 

. smooth 



Bg 160 - 230 cm brou jn iüh t o o l i v e v t l l 
m o i s s r.nn rubbc.cl) c l r y 
yi^llcLüiGh rtcd (5YH 5 / b 
ng w i t h c'.;'(jth t ü cüriii o 
l i g h t yL'llDUJiüh brauin 
t h e rsci m e t t l e s incrf.-.' 
pnri UFjcomipg p l i n t h i t i 
r F; t fc 1 y c; D h t r e n t p o r o u s 
( d r y ) , f r i r . b l f , CmoiBt ) 
s l i g h t l y s t i c k y (ui t ) ; 
fr'ii mf dium p a r e a ; f e u 
f i n E 8.ld ftiW mf i i u m r o 
lE-cer i \ - t ; y r u v t i i s , i n c i 
f r e q u t j n t 

DU) ( 10YR 'ca 2.5Y u / & , 
w i t h f e u f i n e p r n n i i n e n t 

, m o i s t ) r n d f'.oi, i n c r r r = ; s i -
n , r i n . . f r . i n t t o d i s t i n c t 
( 2 . 5 Y G / ^ m a i o t ) m o t t l e s , 
a i n g u i i th dc^^pth t o mr'.ny 
c i n c h o r c c i e r ; mode-

m - ' S b i v e ; s l i g h t l y h ^ r d 
, s l i g h t l y p l r ^ s t i c ond 

c o m m n n v c r y f i n e ^nc! f i n e , 
\/Lry f iP ' " ' , feuj t o common 
o t s ; v e r y f^-u f i n e r o u n d e d 
,_ds ing u i i t h dep oh tu 

B c s g 230 - 25D+cm g e n p r n l l y s i m i l a r t o Bg, b u t u i i th \/._ry f r e q u e n t 
f i n e r o u n d e d I n t e r i t E g r n v e l s end u j i t h o u t r e d 
m b t t l u s 

ANALYTICAL DATA' 

l § ; ï i i 2 l ê _ § i 2 e _ d i s t r i t - u t i o n ('fo) 

P r o f i l e F r fP /ADP/20 /82 

depth 
(cm) 
0- 6 
6- 20 

20-> 62 
62=110 
110-150 
150=>200 

clay 

33 
50 
50 
49 
47 
41 

silt 

23 
21 
18 
21 
20 
18 

fine 
sand 

41 
26 
28 
27 
29 
28 

medium 
sand 

1 
2 •• 

2 
1 
2 
2 

coarse 
sand 

2 
1 
2 

. 2. 
2 
1 

textural 
class 

clay loam 
clay 
clay 
clay 
clay 
clay 

gravel 

o a 

12.7 *-5'-
16.5 -^''^ 

^ 
13..1 
18.5 

Cliemical d a t a 

depth. • 

(cm) 

0" 6 
6- 20 

20" 62 
62--110 
110^150 
150-200 

depth 

(cm) 

0- 6 
6-> 20 

20" 62 
62-110 
110-150 
150-200 

;, 'PH 
(H20) 

"5,8 
5.7. 
5.8^ • 
6.1 
6.2 
6.1 

. exch. 
Ga 

( — 

1.98 
0.94 
'0,26' 
0.06 
0.10 
0.05 

pH • 

(CaCla 

5.0 
4,6 
4.4 
4.5 
4̂ ,5 
4.4 

exch. 
Mff 

org. 

2.17 
0.78 
0.32 
0.32 

• n,d. 
n.d. 

•exch. 
K 

— — meq/100 

0.67 
0,40 
0.,23 
0.16 
0,18 
0.13 

0,24 
0.09 
0,14 
0.07 
0,14 
0.09 

aval] 
P 

( — 

19 
2 
1 

' 1 
1 
. 1 

- • 

exch. exch 
lla Al '' 

g 
0 
0 
0 

soil = 

,03 0. 
.02 ,0. 
.01 0. 
T 0, 
0 
0 
.02 0, 
.01 0. 

40 
42 
37 
49 
.59 
47 

s Dl, 
Al 
ppm ==» 

3 
3 
3 
4 
4 
3 

• 
f. 

.2 
A 
.0 
.0 
.8 
.6 

GEO 

-^•^-^r^] 

7.4 
5,1 
4.1 
4.0 
3,4 
3.4 

sol. 
Mn 

— ) 

5,6 
5.0 
2,6 
1,8 
0,8 
T 

GEO EGEG 

)MO0 g clay* 

22 
10 
8 
8 
7 
7 

10.1 
3,7 
2.0 
1,6 
2,2 
1,8 

hase 
sat. 

( — 

39 
28 
16 
7 
13 
8 

Al 
sa 

/ o -

12 
22 
37 
63 
57 
63 

* d e r i v e d from s o l u b l e Al f i g u r e s 

•5«"̂  d a t a s u s p e c t . . 



Profilf: noo: 

uuil n̂-iiii. : 

Int= L,l''&Bif icr-tiün 

Suil map unit : 

Date. üf LEGcription 

Author : 

Locr.tian : 

Elevation : 

Landform : 

Uegetation and lönd use 

Anthills 

Humnn influence 
f 
Cl i-ma te : • 

P a r e n t mnt iar ic ; ! 

Soil depth : 

D r ̂ d n F: g e : 

Permeahility : 

M D i's t u r E state : 

^•3-A' 

,r|-i.' i-rr-

Grounduater : . 

Surface stones 

iSock̂  outcrops ; 

.Erosion : 

LUB code : 

- i42 -

[\i'j.F7ACi-V22/S2 

(Midümfu ü L r i t . s 

ü r t h i c f t ; r . c ; l s o l (FAD) , u l t i c h E p l u o t c x 

(UÜDA) 

36 

1 6 - 1 0 - 1̂ 582 

Rof'ic NgosE nnc Lien Ting-tinng 

c;lnnq MuiinilunrB -Chibuikn roi^d, nbout 

Z-^ U"i w^c b of the Lungü uridc^e; I_'TH L,rid 

217if-Ê975 (sheet 112^0^0 

about 1390 m a=Solo 

stronqly dissected plater,u, upper slope, 

slope 1% ( S E ) , but steeper sloper (B) 

are locally dominant 

pit sited in secandary miombo uoodland, 

more than 5 years old, with Isoderlinia 

• an-galenèis'as dominant species, also 

Pericopsis angolen.sis and Diplorhynchus 

condylocarpon; the area is fairly heavily 

cultivated, mostly under the chitemene 

system', uith cassava as main crops^ 

comhined mound-pinnacle type, brounish 

coloured with an average base of 7 m, an 

aveirage height of ft m and on avi^rage 80 m'' 

•apart, the pinnacles are on average 1o5m 

high and 1 m in diameter 

burning and fueluood gatharing 

tropical savannah uith an unimodal rain­

fall of circa 1300 mm/year ;, 

meta-argillitc5 meta-siltstone and sand­

stones of the Hunriulungu series, with a 

strong admixture of hf:lahr:ri sand 

. ..very deep . 

uell drained. ' "• •- •\Z 

rapid.throughout 

0 -'58 cm'moist-, 58 - 76 cm just moist, 

dry belouj after rains 

not reached • .' .•:•:; • -

•̂ s;. nil 

nil ' i- :•::,; • 

no visible evidence 

1 B C C C 

A - - (5YR 4/6) • 



- i>43 -

Land C c i p a b i l i t y c l u s s : S1 (LüT.) ; 3 

Rcrncvks : - O - 135 cm u i t , 185 + cin 

auOHring 

- no c l n y cutrn; : ; hc \JE been Dbs i j r v t d 

- madErEitü t e r m i t e n c t i v i t y 

• .••.••'.:••; •'-•sEnri grcins zve mostlv uncanted, 

olthough there is - slight incrscise 

in coatinL, idith depth 

' ' ' ' F^I'IIl-'^-S^k^lliflIS^. (l'j-.•P/̂ -OP/22/82 

Ah D - 7 cm brounish bleek (7.5YR 3/3, moist) end 7o5YR 
4/3, dry) sand loam te sp.ndy nlaylaam uiith 
a Lüeak fine to medium subr ngulr.r blacky 

:••''• structure; Suft (dry), very frifible (moist); 
many, uery fine, fine and medium, fau coarse 
mostly Bxptd pores; many very fine end fine, 
feu medium roots; transition clear e.nd smooth 

AB 7 - 1 5 cm dark broojn (5YR 4/U,moist and 5YR 5/6, dry) 
sandy loam to' sandy clay loam uith F ueok fine 
to medium subangular blocky structure; soft 
(dry), very friable (mojst); mê ny \/;7ry fine 
and fine, common medium mostly inped pores; 
many very fine and fine, comrnn mf::-r]ium and 
coarse roots; transition gradual înd smooth 

BA 15 ~ 58 cm reddish broun (5YR 4/6,moist) sandy clay loam 
uith a moderately coherent poreus massive 
structure; slightly hard (dry), friable (moist), 
non-plastic and non-sticky, (uet); many very 
fine and fine, cnmnnn medium pores; common 
very fine, fine and medium, feu coarse roots; 
transition diffuse and smooth 

Busi 58 - 78 cm dark reddish broun (slightly redier than 5YR 
:: 3/6,moist and 5YR k/6, dry) st̂ ndy clay loam 

uith a moderately coherent porous massive 
structure; slightly hard (dry), friable (moist), 
non-plastic and non-sticky (uet); many very 
fine and fine, camTon medium pores; common 
very fine and fine, feu medium roots; transi­
tion diffuse and smooth 

BUB2 78 - 30D+ cm reddish broun -(2o5YR 4/8,moist) jondy. clay 
loam uith a,moderately coherent porous massive 
structure; slightly hard (dry); friable 

(moist), slightly plastic and 
slightly sticky (uet); manv/ very fine and 'fine, 
feu medium pores; common very fine and fine, 
feu medium and coarse roots . 



- üifif -
I 

ANhLVTICAL DATA Profile no» r\iüjFyADP/22/82 

Particle size disuribution (•'•) 

depth clny silt fine medium uorrse textural 
sand snnd sand class 

• scn-dy clay loam to ssndy loam 
sgndy locm to sandy clay loam 
sandy dry loam 
sandy clay Insm 
'sandy clay loam 

depth '.. pH pH org. avail, solo sol. 
C P " Al Mn 

0 - 7 
7 - 1 5 

15 - 58 
58 - 78 
78 - 1 3 0 

C h e m i c a l _ 

21 
19 
29 
32 
32 

_ d a t a 

15 
10 
11 

9 
21 

38 
21 
31 
23 
13 

2U 
kl 
26 
35 
33 

2 
' 3 

3 
1 
1 

( c m ) (H^O) ( 

0 - 7 ko9 
7 - 1 5 

15 - 58 
58 - 78 
78 - 1 3 0 

d e p t h 

Coffi) 

0 - 7 
7 - '15 

15 - 58 
58 - 78 
78 - 1 3 0 

kol 
k,a 
5 . 0 
5 o 2 

exchc 
L a 

0 c 4 8 
O c l i f 
D p U 
0o67 
0 . 0 7 

[ C a C l ^ ) (>b) 

k»0 1 .68 
3 „ 9 ' 0 . 9 2 
^oO 0o53 
i f»1 Do39 
'io 1 no do 

e x c h o e x c h o 

Fig H 

i. -«. -̂ -. m t2 n / •! n n 

0o27 0 . 1 5 
0 . 0 6 0 . 0 7 
0 . 1 1 OoOl 
• l . i t S * 0 . 0 2 
0 . 0 2 0 , 0 2 

( — — 

19 
11 

5 
3 
3 

excho 
l\la 

g s o i l . 

. — 
0 , 0 3 
0 , 0 2 
0 . 0 2 

-ppm»-— 

n , do 
no do 
n . d . 
h , do 
n , do 

s x c h , 
A l 

n . d 
n . d 
fled 
n « d 
ni-d 

n . 
n . 
no 
n . 
n . 

C L C 

9 , 2 
6 , 1 
5 , 0 
k.3 
3 o 7 

d . 
d . 
d . 
dc 
d . 

-) 

CEC LCLC base 
, meo xSc 
10Ö g c l a ^ ( -

kk 
32 
17 
U 
11 

n o d . 
n . d . 
H o d , 
n , d . 
n . do 

] t o 

/" 

10 
5 
6 
5 
i f 

A l • 

s a t . 

^ 

n , d« 
n , do 
n , do 
P o d , 
n . d . 

data suspect 



profile no.: 

do il nr;mei : , 

Int. ulrsBificf.tian 

Soil mnp unit : 

Detc of description 

Describtd by : 

Loc=>t3 -̂ n : 

Elevation 

Landform : 

UegEi to t ion and land una 

A n t h i l l s 

Human influünce ; 

Climate 

Parent mcterinl 

Soil dopth : 

Drainage : 

Permocibility : 

Moisture stnte : 

Grounduater : 

Surface stones : 

- M5 -
IMu.jH/,-.bl /23/82 

f'ltiz: L!L..k.i serieo 

ferric luvisol (F;-,G), ultic paluiustr.lt 

(USDA) 

37 

16-10-1982 

iiJen T i n c j - t i r i n g . 

e l ong ' " 'u in i lunqa-''^F'^ompu n r d , !̂ bou-<- ' .. 

i\i or uniujomc,: S C H Ü O I , UTM grid ilU2b-b4JU 

about 128D m a o Solo-

strongly dissected plcteau, uatershed 

betueen tuo tribituries of Muoji stream, 

slope 1 - 3',j (NIME),- t̂ ie slope is someuhat 

irregulier, uiith relativ.e height difvere-. 

noes of a feu m 

pit sited in thinned -miombO' uioodland, 

Luith Drachystegia bo.ehmii, longifolia 

and spiciformis as dominnnt species, also 

Diospyros kirkii, Piliostigma thonningii 

and Faurea speciosa, the trees nre 

moderately uell develüped; lO'-il culti­

vation is mainly cassava undi.r the chiti-

mene system, uhile oninna rnd sueet 

potatoes arc grouin in the fairly wide 

dambos'•'bordering the streams 

m-bund type antfiills, brjunish' coloured 

ujith an averrge base of 5 m, and, average 

height of 2 m and on average 80 m apart 

burning and cutting of vegetation 

tropical savannah uith an unimodal rain­

fall of circc 1225 mm/yB:;r 

thinly bedded silty schist, uith inclu­

sions of quartz concentrations 

very deep at the pit site, the soil depth 

varies over short riist-jnces from very 

deep to moderately shalloLj, predominantly 

moderately deep 

uiell drained 

0 - 110 cm rapid, moderate from 110 cm 

moist throughout (after rains) 

not reached 

very locally (shollou soils) 5 - 10% 



Hot:k o u t ü r a p s 

E r o s i o n ' : 

LUB code 

Land copL-b i l i ty c l a s s ; 

Remarks : 

mos t l y q u a r t z g r a v e l a t ' t h e - s u r f a c e 

\j-jvy locr. i l y t h r p r r i j n t rnrtG.'rici i s 

ex,;a3eü i n Lhü form uf "i m h igh o i i t c r c p s 

et t h e p i t s i t e t h e r e nrci ne a i g n a of 

e rüc i i an , bu t t h e geDrnnrpiiulonicnl 

p ü s i t i a n mnkos t he Innt.; c u a n e p t i b l c t o 

s t r o n g e ra t i inn i f t h e vcjr'.etriticn i s 

cJecirer" ':.nn p l c t e l y int' na - l o n s F r c e t i in 

msijsures LJQUIC] b^ token _;..•..••«,, 
1 L F F F "• • • • ̂ -•-

B (5YR 1^/6) 

G2s (LU3) ,1 

n i l 

PROFILE DESCRIPTIDN ( WÜJP/P.DP/23/6-2;) 

Ah D— 11 cm dark broun (IDYR 3/3,moist r>nd 10YR 5/3,dry) 
loam (field texture sandy clay) uiith a ueak 
fine subangulor blacky structure; very friable 
(moist), non-ples^tic and slightly sticky (lijet)j 
many fine, common very fine, feu medium and 
coarse mostly exped pores; mcny very fine and 
fine, comnron medium roots; trnnsition clear 
and smooth 

Bt1 11 - 73 cm 

Bt2 73 - 11G cm 

Bt3 11D - 126 cm 

yelloiijish red (5YR if/6.,mDiat) clay uith a 
rfioceratemedium to coarse sub angular blacky 
structure, tending to mgular blouky; friable 
(moist), plastic and sticky (wet); patchy 
thin Gutans, slightly redder in colour than 
the matriK; common ve.ry fine and fine, few 
medium and coarse inped pores; many very fine, 
common fine bpd medi-um, feu coarse roots; feu 
very small (1,- 2 mm)ujhitish rock frsgements; 
transition gradual and smobth 

yell 
the 
broLj 
mode 
cuta 
Btl) 
(moi 
fine 
many 
root 
rock 
cret 

dark 
fine 
firm 
made 
feu 
fine 
larg 
f req 
tran 

owish 
colour 
n (5YR 
r a t e 1 y 
ns; mo 
fine 

st) , p 
, comm 

very 
s ; f r G 
f ragm 

ions; 

broun 
to me 
(mois 

r a t e 1 y 
fine i 
, medi 
B blac 
uent f 
sition 

red 
bei 
k/k 
thi 

dera 
to m 
last 
on f 
fin 
quen 
ents 
tran 

(7, 
dium 
t), 
thi 
nped 
um a 
k Fe 
ine 
cle 

(5Y 
ng 
, m 
ck 
te 
sdi 
ic 
ine 
e F 
t V 
; V 

R 4/6,m 
a combi 
0 i s t) m 
yelloui 
(less u 
um suba 
and sti 
and fe 

nd medi 

oist 
nati 
atri 
Bh r 
ell 
ngul 
cky 
u me 
um, f 

and rub 
on uf a 
X and b r 
ed (5YR 
develope 
ar block 

m 

11 ( 
red 

ition gradual 

ery sma 
erv feu 

(uet) 
dium inp 
eu fine 
1 - 2 mm 
small s 
rnd smo 

bed) clay, 
reddish 
oken 
4/8,moist) 
d than in 
y; friable 
any very 
ed pores; 
and -jrsB 
) ijrfi 11 i s h 
oft he con-
oth 

5YR 4/4,moist) clay uith a ueak 
subangular blocky structure; 

plastic and sticky (uet); patchy 
ck cutans; common very fine and 
pores; common very fine, feu 

nd coarse roots; frequent hard • 
/Mn concretions (rack like); 
and coarse quartz gravel; 
ar and smooth 

file:///j-jvy
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Bt4 128 - 155+ cm üp.rk broujn C7.5YR ^ / i + , m c i s t ) c l a y wi th a . 
t i L i u n y l y U ü i i u i ' t f i ü ( j u r u U b IHL.Ü I V L J ü i r u C L u r t ; ; 

f i rm ( m G i s t ) , p l n s t i c -nü s t i c k ^ (uic;t) pn tchy 
mod- th i ck n lny cu tnns ; fbo j vr.ry f i n ü , f i n e end 
msdium r o o t s ; feui hr.;rd largG ulr.ck Fc/Kn 
c o n c r s t i n n s Crack like-]); vci-v f r e q u e n t f i n e 
nnd uDFirsK q u a r t z grpVLl nnd WEathured s c h i a t 
fnigmrjntG, p r ; r t l y s t r . i n e d tay Fe 

AMLYTIOAl DATA P r o f i l e mfP/ADP/23/82 

P a r t i e l e s i z e _ d i s t r i b u t i o n (%) 

depth 
(em) 

0- 11 
11- 73 
75-110 
110-155 
155-165 

clay 

22 
58 
56 
56 
52 

silt 

43 
29 
30 
31 
34 

fine 
sand 

33 
7 
8 
9 
13 

med 
sa 
1 
3 
3 
2 
„ 

sand class 
1 
3 
3 
2 
1 

loam 
clay 
clay 
clay 

• clay 

Chemical data 

depth 

\Z] 
0-
11-
73-

110-
155-

11 
73 
110 
155 
165 

depth 

(cm) 

0-
11-
75-

110-
155-" 

11 
73 
110 
155 
165 

pH 
(H2O) 

5.9 
5.1 , 
5.5 
^.*5^ 
3,6-

exch. 
Ca 

( — 

5.29 
5.04 
8,01 
8.93 
9.75 

pH 

(CaCls 

5.2 
4.4 
4.9 
5.0 
5.0 

exch. 
Mae 

org.. 
^ C 
^ (f^) 

1.91 
0.40 
0.28 
n^'d:. 

• n..d. 

exch. 
K 

—^=— meq/100 

3.30 
4.02 
4.37 
4.82 
5.23 

0.53 
0.41 
0.26 
.0.20 
0.20 

avail. 

..(-

exch. 
Na 

g 
0 
0 
0 
0 
0 

soi 

.02 

.05, 

.04 

.05 

.03 

P • 

16 
1 
,1 
T 
T 

exch, 
Al^ 

.1 " __=« 

24 
-31 
21 
26 
28 

sol. 
Al, 
ppm -

10.0 
10.6 
9.8 
10.2 
10.4 

CEC 

13. 
18, 
19, 
20. 
20. 

Ö0I. 
.. Mn 

— - ) 

17,.ö 
18.6 
12.4 
7,. 2 
6.6 

) CEC ' ECEG 

/ meq 

0 ̂ TOgBil 
7 62 
4 32 
0 34 
4 36 
9 40 : 

47 
18 
24. 
27 
31. 

^ ' 

.2 
,7 
,8 
3 
.7 

base 
sat. 

( — 

67 
52 
67 
69 
73 

Al 
sat. 

12 
12 
9 
8 
8 

•̂  • derived from soltible Al figures 

;!•• i t • 



Prafile no,: 

(Boil name : 

Int» classification.^: 

Soil mapping unit : 

Date üf description ': 

Oescribad by,: 

Location : ;; • 

Elevqtion^ : 

,. Land f arm .;. -•: ' 

J' Uegetatibh dnd land use 

.9' . :w*\:iSij.:-f;-;crsjn>-«KuS' 

ir Sjor ..̂!- .• •: • 

Anthills : .ii».-_% 

Human influence 

Climate : 

Parent material 

Soil depth : : 
'S^r- 4 ' • •'•• 

. ] Drainage- r r»-̂  *:. ' 

Permeability- : ., \>- . 

Moisture state : 

3 ï B rt • : 'X B'I ; 3 ̂  1 c ag.fn' .ató-c 

Qrounduiater : - ..: ' 

Surface stones : 

Rock outcrops ; 

Erosion : 

LUB code : 

Land capability class : 

Remarks : 

^ Jf8 -

fJluF/ADP/25/82' 

Chinsnli, Kalahari phase 

ferralic luvic arenosal (FMO),.oxic 

• pöléustült (UbiDA) 

26 

19-10-1982 

/•yen J i n g - t i a n g 

• a l o n g Chikuka - Hijm^panda r o a d , p^^nut 

; ^..5 ;km LJ of t h e t u r n » o f f a t Ch ibuka , UTM 

g r i d 197tt-6652 (sheet 122«tAl) 

abou t 1i»6D m a . g . l . 

plateau,, up: er slope, slope 2% (E) 

pit sited in Kalahari lüoodland, with 

Brachystegia boehmii as dominant species, 

also Diplorhynchua condylocarpon, Crypto» 

sepalum •èxfoliatum and Srachystegia spici 

formis; the ares is not inhibited at 

. present 

very feu 15 cm high small anthills 

nan- observable 

tropical savannah with: art unimadal rain» 

fall of circa 1250 mm/year 

.'Kalahari sand, 

very deep 

somewhat excessively drained 

rapid throughout 

0 - 53 cm 'moist, 53 « lUZ cm just moist, 

below 142 cm dry 

not reached 

nil 

nil 

no visible erosion 

1 X B S B 

A - - (5YR 3/6) 

S3t (LUB);tt 

- no cutans have been observed but an 

argillic horizon is . on account 

of the clay increase 

- few fine charcoal mottles below 32 cm 

- D - 175 cm pit, 175 - 300 cm augering 
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FHLFILL ü!£bGr;IHIÜfv C(\luF7riDH/25/82) 

Ah D - 5 cm dark reddish brobjn (5YR 3/2,moist end 5YR 5/3, 
dry) loamy s?;nd Liith about 50% lincoî ted sand 
grains single grain; loose (dry), very friable 
(moist); mnny very fine and fine pores; 

medium many very fine and 
fine, few roots; transition clear and 
smooth 

BA 5 - 10 cm 

Buj1 18 - 32 cm 

Bu2 32 - 53 cm 

Bw3 53 - 142 cm 

Bbjl* 142 - 3D0+cm 

yelloLiish rrr* (5YR 4/6,Tirist) Inmy s'-nd tn 
SL-iioy loam. wiit'. obout 60% uncobced Su.nc aiL-in 
uicnk fine subcngulcr bl.Tcky, tending to porous 
msssive; so^t (dry), very friable (moist); 
many very fine and fine, few medium pore; many 
very fine and fine, common medium roots; 
transition gradual and smooth 

I 
dark reddish broun (5YR 3/6,moist) sandy loam 
with about 30% uncoated sand grains; weakly 
coherent porous mastiive; very friable (moist); 
many very fine and fine, few medium pores; 
many very fine, common fine and medium roots; 
transition gradual and smooth 

dark reddish 
3/6,moist) sa 
sand grains; 
very friable 
fine and few 
common fine a 
transition di 

red((slightly 
fine sandy lo 
grains; weakl 
friable (mois 
pores; many v 
few coarse ro 

red (2,5YR k/6 
coherent poro 
very friable 
fine pores; c 
and coarse ro 

brown (slightly 
ndy loam with a 
weakly coherent 
(moist), many v 
medium pores; m 
nd medium, few 
ffuse and smoot 

browner than 2, 
am with very fe 
y coherent poro 
t); many very f 
ery fine, comma 
D"ts; transition 

redder 
bout 1D% 
porous 

ery fine 
any very 
coarse r 
h 

5YR 4/6, 
w uncoat 
us massi 
ine and 
n fine E 

diffuse 

than 5YR 
uncoated 

massive; 
, common 
fine, 

oots; 

moist) 
ed sand 
ve; very 
few fine 
nd medium, 

and smootfi 

,1 

, moist) fine sandy loam; weakly 
us massive; slightly hard (dry), 
(moist); many very fine and few 
ommon very fine, few fine, medium 
ots 
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hN.sLVTIüHL DHTH P r o f i l e no . IMliJP/ADP/25/a2 

P a r t i c l e s i z e t J i s t r i b u t i o n (%) 

depth 
(cm) 

0 - 5 
5 - 1 6 
18 - 32 
32 - 53 
53 -100 
100 -160 

Chemical 

depth 

clay 

1 
lif 
12 
12 
16 

_data 

pH 

(H„0) 
(cm) ^ 

0 - 5 
5 - 1 8 
18 - 32 
32 - 53 
53 -100 
100 -160 

depth 

(cm) ( 

0 - 5 
5 - 1 6 
18 - 32 
32 - 53 
53 -100 
100 -160 

5.1 
tt.6 
^.6 
5.0 
5.0 
5.0 

exch. 
C8 

0.38 
0.02 
0.06 
0.05 
0.08 
O.Ott 

silt 

19 
18 
1/i 
U 
1/+ 
18 

pH 

(CaCl^ 

it.l 
3c8 
if.O 
tf.l 
if.2 
i*.1 

e x c h o 
Mg 

0.16 
0.02 
0.01 
T 
0.02 
T 

fine medium 
sand 

Zh 
25 
27 
2U 
hU 
61 

org. 
C 

) 
(%) 

0.80 
0.5if 
0.51 
0.35 
n.d. 
n.d. 

BXCh. 
H 

q/IDO g 

0.05 
0.02 
0.01 
0.01 
T 
T 

sand 

50 
£f8 
kZ 
48 
28 

k 

avail 
P 

( — 

13 
U 
2 
4 
2 
3 

exch. 
I\la 

soil 

0.02 
0.02 
> 
^ 

0.02 

coarse 
sand 

2 
3 
3 
2 
2 
1 

sol. 
Al 

„ „ PP"i 

n.d. 
n.d. 
n.d. 
n.d. 
n.d. 
n o de 

exch. 
Al 

n.d 
n.d 
n.d 
n.d. 
n.d. 
n,d. 

textural 
class 

sandy loam 
sandy loam 
sandy loam 
sandy loam 
fine sandy 
fine sandy 

sol. 
Mn 

_ _ ) 

n.d. 
n.d. 
n.d. 
n.d. 
ncd. 
n.d. 

to loamy sand 
to loanrysand 

loam 
loam 

etc CEC ECLC base 
( „mecL 

. MOO g 

3.7 76 
3.2 54 
2,5 18 
2.0 17 
1,6 13 
1.4 9 

X sat. 
cla9(—5^^ 

n.d. 16 
n.d. 2 
n.d. 4 
n.d. 3 
n.d. 6 
n.d. 4 

Al 
sat. 

"• ) 

n.d. 
n.d. 
n.d. 
n.d. 
n.d. 
n.d. 



Prüfile nn*: 

bail neme : 

Int. classific"tian : 

üoil map unit : 

Date af dEscription : 

DeBcribed by : 

Lacntinn : 

EleuEtion : 

Landform : 

Uegetntian an/j land use 

Anthills : 

Human influence 

Climate : 

Parent material 

Sail depth : 

Dr&inage : 

Permeability : 

Moisture state : 

GrDundujater : 

SurfEce stones : 

- A51 - . 

W.uF/AD(VD26/82 

hühcïDa fjeriea 

rhodic fc.rrelsal ( F H D ) , typic haplustox 

(U3DA) ' • • 

10 

19-10-1982 

yen Ting-tiang 

along Mi.i-i nilunr ri - Kabainpo road, abnut 

J km t) of UhibuJiKR school, LiTM grio 

2059-CG1C (sheet 12̂ it'?,?) 

about 1305 m ScSolo 

dissected plateau, near crest of minor 

watershed, convex slope 1-J% (E), 

pit sited in cleared miombo ujocdlend, 

uiithBrochystegia boehmii,Brachystegia 

speciformis and Isoberlinia angole:nsis 

as dominant species, also Diplorhynchus 

condylocarffiDn moderate to someuhat 

stunted groth land jjse is mixture 

of chitemene farming (cassava as main 

crop) and small scale permanent farming 

(maize as main crop) 

combined mound and pinna.cle type, red­

dish, uith thf mounds having an avirage 

base of 8 m, an average height of 25 m, 

and.on average 70 m aprrt, the pinnacles 

having an average diameter of l-g- m and 

an average height of 1-=]- m; common small 

50 cm high anthills uith a diameter of 

20 cm 

cutting and burning in the forest, hoe 

cultivation on cleared land 

tropical savannah uith an unimodal rain­

fall of circa 1250 mm/year 

probably meta-argillitc and meta-silt'' • 

stone of Huncelungu series 

very deep 

uiell drained i •••,, 

moderately rapid throughout 

0 - 50 cm moist, just mnist belou (after 

rains ) 

not reached 

nil 

I 



Hock 

E r a s 

1 . ; J 

D u t c r 

i o n 

" . 1 • 

» 

"•̂ ' 

a 

, , 

! " j 

>. 

• - • * . 

^ 

i.. 

Llia code : 

- ii52 -

nil 

DC ŷid'jncGj üf i,,crLu"l evDsiun, but the 

f'.mcunt of ijjciGhnd mrrburicl c.t plccca 

.. '•«•.:' uhijrcJ the irm.ü hc:s basn clGnrcd by bull-

./ üDZor far roaci uiriening SG.ms to inrii-

• •'-• ctate thr.t these soils' 'irn feirly erosiv/e 

' 1 F F F F 

A - - ^".SYR 3/6) 

Land capcbility clnss : C1 (LLÜ) ; 2 

nemnrks : . - na clry cutrns h-vr '-•r~n c!:BF;rvGd 

( - moderfite termite cctiv/ity 

'\^^" . .,. - slight micrGggregation 

'. '. ... , PRGFILL 'DLSCRIPTILI^ '(NUF/f\DP/2S/&2) 

Ah O - a cm dark reddish broun (slightly redder than 5YR 
3/6, maist, and 5YR if/6,dry) clr.y ujith a uieak 
very fine ta fine subrngular blacky structurR; 
slightly hard (dry), friable (moist), plastic 
and slightly sticky (uet); cammon very fine 

.1 and fine, few medium and cacrss inped and exped 
pares; many very fine end fini;, fciu medium 
rcots; transition smnoth and clear 

3A 8 - 2 2 cm dark reddish broun (2„5YR 3/^*,moist) clay ujith 
a Lueak fine subangular blacky structure; very 
friable (moist), plastic and sticky (ujet); 
ijiany very fine and fine, feu mailium inp'd pores; 
many very fine, common fine and feu medium 
roots; trpiHRiticn smon̂ 'h f̂ nd diffuse 

Bus 22 - 155+ cm dark reddish broun (2o5YR 3/6,moist) clay uith 
a moderately coherent porous mas-sive structure; 
very friable (moist), plastic and sticky (uet); 
many very fine, common fine and feu medium 
pores; common very fine, fine and medium roots; 
very feu fine quartz gravel 
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AN/.LYTIÜi-.L DATA' P r o f i l e noo WLF7ADP/26 /a2 

PEsrticle s i z e die?"eributian (;') 

'"•; V c 

'Cj: 

'. K: 

•/Jr •• 'i!-
d e p t h 
( c m ) 

0 '-i 8 
Ö - 22 

22 . - 5 0 . 
50 -TCÖ ' ' 

ion -15D 
• : ' • • ; <fJ.J 

-'•• V ' ' 

c 1 •• \J 

52 
63 

. G8 .: 
' 66 • 

56 

\<:. f, ,i. ••••^ ) 

S i l t 

35 
33 
2k 
2k 
19 

. - , . 1 , ; •" 

f i n - e -
s a n d 

11 
2 

c :e 
• ' ' • 6 " ~ 

11 

medium 
SEnd 

1 
1 

•-..•.1 .. 
1 

10 
; ' V ,; >•"'. •• 

c 0 B r s e 
s a n d 

1 
1 
1 
1 
4 

t e x t u r a l 
clr:',ss 

c l a y 
c l a y 

. c l a y ^ 
c l o y 

._ . c l a y 

grr'VE.'l 

^' 
-' 
-
ém 

-

qv? u! 
Chemical, dcta 

di?,p t h 

(cmj 

0 
• a 

' 2;2 
50 

100. 
2.5 D 

V-( 

-,22-" 
- 50 
-100-• 
-150.' 
-300 

• (H-„o) 
ri •• 

3 5.1 
5.0^ 
5-i6 
5 c"5 • 
5.A ̂^ 
5 o 3 •" 

depth '.Nexch, 

C= (cm)" 

0 - 8 
S - 22 

22 - 50 
50 -100 
100 -150 
250 -300 

.0.32 
•.Do 06 
0 = 17 
0-05 
0.08 
n.do 

•'••'pH ' '' 

(CaC'ig) 

U.2 
• i f ^ ' l 

4.2 
ii.,2 ^ 

"nc'b ' 

"• *r.r'.:''ir f~;' ' •• 
org:» avDil, 
'C' . R 
(5^), ;; (__L„. 

,1«7Q 
O.fiif' 
0o3.«+ 

" n o d o 
h.d , 

. 3 
T •. 

vrT-.H 
; 2, •• 

H o d 

s o l 
i l l 

5*6 . 
13 ..6 

9.8 
10.it 
17.8 , 
-a .d 

s o l 
Mn 

20-i2 
13;i3 

944 
12.if 

1 .0 
n .d 

ex'cho e x'ch ô  , Excho'-. excho 
K' .N| ....... Al 

100 'g • sd^l; =-̂ =̂--~== 

'0.83 
0,40 
0.27 
Do23 
0.03 
n.do 

0. 
0. 
0, 
Do 
0. 
Ho 

38 
'23 
15 
34 
01 
d 

0-03 
0.0 2 
0.02 
OoOl 
0*01 
n.do 

1.75 
2.26 
n.do 
1.83 
1,75 
1c71 

. micranutrientB 
Cu Zn MD B 

ppm — — - - — ) 

5.0 16.7.-2.7 0.14 
3.1 16.7 0.9 0.15 
1.8 6,9 2,2 0.05 
n.do nodoHod n.do 
n.d n.d n.d n.d. 
nod n.d n.d n.d 

CEC CEC • ^ECEC bnse Al 

11.2 
11,0 
9.6 
5,8 
9,7 
n.d 

(_Ĵ 1. ._) 
0 100 g clsyC 

sat, sat, 

22 
17 
14 
14 
14 

6.4 
4.7 
n-d 
3.7 
3.4 

14 53 
S 76 
7 n.d, 
7 
9 

73 
93 

n.U n.d n.d n.d 

http://10.it


P r ü f i l 2 n j o : 

L iD i l n>-,.'riL. : 

I n t . ü l L . S L i i f i c r i t i a n : 

S a i l mop u n i t : 

Dnte o f d c G c r i p t i D n : 

Utïscribec:! by : 

Locc i t iDn : 

F 1 n \ / c! + -i n n ; 

Landfc rm : 

l / e g E t a t i o n snri l e n d use 

A n t h i l l s 

Human influence 

ClimatE; : ^ 

Parent material 

Sail depth' : 

Drainage : 

Permeability : 

Moisture state: ; 

GrDunduater 

SurfncB stones. : 

Rock outcrops : 

Erosion: 

LüS code •[•'•••,• 

Land capability class 

Remarks : 

['••i .L S üi i i! V U S d i i c ó j [ i L x c j h u x ' i vih.iitibi 

orthxc fer roiaal ( K K C ) , ultic hnplustox 

(IJSI.A) • 

23 

20-10-1982 

J o F , B r o e Is h u i a 

n e r r I'lnnongcs'h?'^, '̂'lo''̂  n i l u n n ^ , üT^'' prT-i* " 

1yöo - 7Ü29 (shett 1124C1) 

1'fnn tn s.nolo 

gently undulating platsau, interfluvé, 

slope 1o5% (SUI) 

. Hr.lnhari uoodland with Cryptosepalum 

Bxfnlintum, Srr^chystegia boehmii and 

Brnahystegia spiciformis as dominant 

species, tree cover generally dense but 

loonlly medium (as ft pit site), moderate 

grouth; shifting cultivation uith cassava 

as main crop 

mound type, reddish broun, uith an 

averagpi height of G m, an averfsge base 

ofSm, 'inri an average distance of 200 to 

300 m 

none at pit site 

tropical .savannah • uith an unimodal rain-

fall of circa'•132-5 mm/year 

Holahari sand ** 

very deep 

well drained 

rapid throughout 

0 - 70 cm moist, 70 - 165 cm dry, 165 -

21G Gill moist, just moist beloid (after 

rains) 

not reached 

nil 

nil 

no evidence at pit site 

1 S C C C ^ 

A _ - (5YR h/B ) 

S3t (LUB), 3 

- no clay cutans have been observed 

- 0 - 1S5 cm profile pit, augaring belou 

- 0 - 150 cm common krotovinas and old 
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rüDt - c h a n n e l s f i H t - ' c w i t h icvk 

g r i r v i a h m;- ' tL:ri"l 

j ^ iUn j - ^ j ^ , ïSC^ :n^TKJ^ CWL. ; - /HDP/27 /B2 • 

15 cm v e r y ri-.rk bi-cun (7 .5YR 2 / 3 , i n o i a t r-,nd 7»5YR 
3 / 2 , L'ry)' srr.t.ly Izum u , i t h f uisak f i n e ï̂ o 
m£:c!iurn Fub n g n l n r i j l oaky stvuctuTc; v e r y 
f r i r b l . ' ; ( i n ü i s t ) ; vn-.ny v ü r y f i n t : cnc' f i n e , 
caniihon rne-Jiurii r n d co i - r s i . ini-ccl rrnci uxpcjd p c r c s ; 
rnnny VLiry f ine . r n c f i n o , cLmnirn iDEdiurn ::nd 
CL.Trsc; :oL---^"; - f -Vons i t i cn amuntb r n d cle^Va 

lib cm r c c r ^ i s h ürawn (5Yi-< 4/^t , n u i s t -'nd 5YR ^k/fi,H^"y!* 
f i n e spnHw T"-r- Lij:'"':.h p ucnk mi2diur(i s u t J p n n u l c r 
b l i j cky 3t iH,!cxur i j ; v."ry f r i r b l E ( m a i a t ) ; many 
v e r y fin. . . ;--nd f i n s , commnn medium r'.nd f e u 
cDfirsG, m c i n l y ini'ïGd n o r c a ; msny v e r y f i n e r , 
f i n s and mt;c. i um , CDmiTion ccr.r.^G m o t s ; t r s n s i -
t i o n s m a o t h r n d g r a d u r i l o ., ,, 

70 cm y e l - l o u i G h r n d (5YR ' 4 / S , m a i s t ) s ? n d y c l a y loam 
iiJith E iij!;n!^ medium s u b c n g u l p r b l ü c k y s t r u c t u r e ; 
vt : ry f r i r - ib l t : ( m o i s t ) ; mc^ny v e r y f i n e nnd f i n e , 
cümman mi. dium ; n d feuj c a a r s c , m a i n l y i n p e d 
p n r c o ; many f i n t , snmmun v e r y f i n e , feuj 
medium snd cc.' r s e r o o t s ; t r a n s i t i o n c l e e r nnd 
lil T:' V y u 

210 cm ri?ddiah hroun (5YK 4/6, moist End 5 YR 6/8, 
dry) spndy cl-̂ y lô :m ujith o mas.3ivG porous, 
modfarntcly CDherent structure; harni (dry), 
very frirblf (moist), &-;linhtly plastic and 
non.^eticky' (utt); mnny very fine, common 
fine, f.;LL) rncdium pnd CDITSB pores; few very 
fine, fint:, medium j.nd conrse pores 

300+ cm red (2o5 YR /:-/a, moist) snndy clsy losm 
grndur.lly ch.^nging to ssndy cloy et 300 cm; 
frirble (moist), slightly plcotic ond non 
sticky (utt) 
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ANi.LYTI'. i- .L DhTi. P r o f i l e n a . [\JUil-/HDP/27/82 

f- 'articlG s i z e d i s t r i b u t i o n ( / ) 

denth 
( cm) 

0 - 1 5 
15 - 35 
35 - 70 
70 -125 
125 -180 

c 1 n V' 

16 
14 
2h 
25 
26 

silt 

22 
30 
18 
21 
16 

fine 
send 

28 
20 
3D 
26 
33 

meüium 
send 

31 
Zk 
27 
25 
23 

corrsB 
sand 

3 
2 
1 
3 
2 

tcxtural 
class 

S c H d y lGj.-1-n 

fine snndv/ 
sondy c.l: y 
SEndy clpy 
sandy clay 

loam 
lorin 
iDcirn 

Icnm 

Chemicc l d c t n 

dspth 
(cm) 

D - 15 
15 - 35 
35 - 70 
70 -125 
125 -180 

depth 

(cm) ( 

0 - 1 5 
15 - 35 
35 - 70 
70 -125 
125 -180 

pH 
(H^Q) 

tt.6 
4 „8 
h,& 
ifo8 

5.2 

EXCh o 
Ca 

0.19 
0,09 
0.07 
0.05 
0,06 

pH 
(CaClg) 

3.7 
3.9 
tf.D 
ttcO 
4.2 

excho 
Mg 

0.11 
OoCi 
T' 

. 0.01 
0,03 

üicq, avail. 
C , P 

Kr) v.~~-' 

1,76 
0,80 
0.35 
n,d, ' 
no do 

excho exch'. 
K NQ 

fneq/lDO g soi 

0.08 
0,01 0,02 
T 
T 0.03 
T Ü.03 

13 
3 
2 
2 
2 

sol. 
Al 

_ .-,n n rrv™ 
^"*^p jjllr^ 

n. d. 
n, do 
nod. 
n, d. 
nod. 

exch. 

1 =-. 
-L 

n 
n 
n 
n 
n 

U 

, d, 
, d. 
.d. 
,d. 
,d. 

sal. 

Mn 

n.d. 
n, d . 
n.d. 
n,d. 
n.d. 

ÜLC CEL 

") J 

; ECEC base 

a^^JESi^ 
'100 

10.7 67 
3,9 28 
3.3 ^h 
2.2 9 
2.1 8 

g cl 

n. 
n. 
n. 
n. 
n. 

-. sat o 

ay^ •̂ 

d. h, 
d, 3 
d. 2 
d . !f 

d. 6 

Al 
sat. 

n.d. 
n.d. 
n,d 
n,d. 
n.d. 

• ' - '.r I : 



f ^ r o f i l n n a . : 

I n t o c l e a a i f i c c : t i G n -

S o i l mbij u n i t : 

Date a f tiuscription 

DüBcvibcü by : 

L " C f i t i t j r : 

E l & v a t i a f i : 

Leindform- : 

Uegetatinn nnc! land use 

Anthills 

Hurncn i n f l u e n c e : 

CliiTiGte : 

Parent materiel : 

Sail depth : 

Drnincge : 

rermo-.rbility : 

Maisture state : 

GrounduintGr : 

Sur fc ice s tones : 

Rock outcrops : 

Erosion : 

LLiB code : 

Land CRpability clnss 
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NUJ!-7KDP/26/82 • • -..••• 

M u 1 u;. 1 e 1 n a e Ï' i L; s , cj r c<\j . 11 y [3 h L s e 

xnnthia ferrrlsel ((-'.'TÜ), pctrofferic 

hfiplustox (USuA) 

35 

2D-1D-1982 ;, 

Wen Ting-ticng . 

-'long BGluj2zi - HLdinilungt; rord, "bout 

'1 km LJ cf Lumujana uest strüPin, UTH grid 

29if3-6E325 (sheet 1125 C3) 

about 1455 m CoSolo 

rolling hills, upper middleslope, slope 

2-ü->:. (iME) 

: pit sited in disturbed minmho uoodland, 

uiith Brochyetpgia hoehmii and Brachystegic 

spicifarrnig..j'T'a.. dominant species, also 

Uapaca kirkiana and Diplorhynchus condy-

locarpon, vegetation caver light and tree 

grouth moderate to poor; local land use 

is nhitemena uith cassava as" main crop 

maund type cnthills, greyish brnijjn 

colaured with an average base of 7 m, an 

average height of if m and on average 50 m 

ap;rt, some with s small pinnacle type 

anthill on tap 

cutting anc.' burning of vegetation 

tropical savannah uiith an unimodal rain­

fall af circt. 1150 mm/year 

granitic gneias of the Casement complex 

deep 

uell drained 

müriexately rapid throughout 

moist in Ah horizon, just moist belou 

(after rains) 

nut reached 

locally soma fine and coarse quartz gravel 

(about Do1%) 

nil 

no visible erosion 

lAX-LZ 
A (10YR 5/6) 

C1 (LU:J); k 



1 
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Hürnnrks : - no c u t n n B h-ve büen cbac3i''VGd 

- ran u r r t c : tcjï'iivltL :ic,ti\/it\j 

j^^j3Kn._L Jit>jj^;jjiJiTïjJJi C !MLF/ADP/28/B2) 

Ah G - 10 cm ri3ik y c l . l n i i i s h broiun ( lOYR '^/ff , r i n i s t :-nri 1DYR 

5 / 2 , d r y ) Gcnriy c l r . y lüp.m u i t h n i.jr^k c c p r s e 
ururrb Li t r i ' ^ -hnre ; - i l i g h t l y h n i j C ü r y ) , \JCT\I 
f r i L b I": (rn !j i Fi t ) , 

B-ligh-̂ ly plrstic snd slightly 

medium nnd rjcnrse inped and ex'Tiud pares; m^ny 
uery firu; ."nd fine:, feu mi'dium roots; transition 
clear end .̂ macth 

broujn ( 1GYR 5/3,moist) sandy lD=im uith r uepk 
fine to medium subpngular blacky structure; 
very frifble (mcist), slightly plnstic nnd 
slightly sticky (ujet); mnny very fine, common 
fine and feu medium inped. pores; common very 
fine, fey fine end medium roots; trcnsition 
smooth ;ind grrduRl 

yellDuish broun (1DYR 5/4,moist) sendy . 
clciy locim to s: ndy loam uith n ueak medium 
subangulciT blacky structure, tending to cngulsr 
blGcky; frieble (moist), plnstic r.nd slightly 
sticky (uBt); mrny very fine,-ccmmcn fine end 
feu mi..dium inped cores; commcn very fine, feu 
medium and coerce roots; very feu smell soft 
red Fe concretions; trensition gr-'̂ dual end 
smooth 

Bus 3k - 90 cm yellcuish hroun (10YR 5/S,moist) snndy clay 
loRm uith c ue?--k medium to cns;rse subpnqular 
blocky structure; frieble (moist), plastic nnd 
sticky (uet); many very fine, common fine and 

•••--- feu medium inpt-'Ö'pores; «feu very fine, fine, 
medium and nacres roots; very feu smell soft 

., '̂  red FG concretions; trensition cleer and uevy 

Bcs 90 - 1D0+ cm yellnuish broun- ( lOYR. 5/G,moist) s^ndy cloy 
uith very frequent Gmell end large hard Fe 
concretions, moderately uell rounded and badly 
sorted; feu fine quartz gravels 

AB 10 - 22 cm 

BA 22 - 3k cm 

"V, : 

file:///jct/i


-ix^S -

. IMKL\^TIL . . .L D<-,T/. l - ' r a f i l e nco l\JüjP/ADP/2a/82 

P a r t i c l a fiize c l i s t r i b u t i a n (,":) 

dep th clavy s i l t f i n e medium n o a r s e t c x t u r a l 
(cm) , sand sond sand CIE-SS 

D - 10 26 17 35 14 a sandy c l e y lorm 
10 - 22 18 26 30 17 9 spndy IDEITI 

22 - 3k 20 18 33 18 11 Sé-ndy c l o y lorm t o spndy 
loam 

3k - 90 32 21 26 11 10 sendy clcv' loc'm 

Cheifiicol d.?tr' 

depth 

( cm) 

D - 10 
10 - 22 
22 - 3k 
3k - 90 

depth 

(cm) ( 

G - 10 
10 - 22 
22 - 3k 
3k - 90 

pH 

5o3 
5.0 
5„2 
5o3 

e X c h „ 

Ca 

0.39 
De09 
0«09 
0.09 

pH 
(aaÖl^') 

k^k 
4.1 
4o1 
4o1 

e >< c h o 
Mg 

Do 49 
0o20 
0o26 
Cc16 

org» 
C 
(̂.') 

1o5S 
G.Q3 
0,28 
D„21 

e X c h o 
K, 

iq/1C0 

0»27 
Do15 
Do21 
Do27 

a V E- i 1 , 

16 
6 
4 
3 

e X c h o 

f'ja 

g soil 

0»D4 
D„04 
Dc03 
0.01 

solo 
Al 

' " ppm 

Dodo 
node 

n» do 
nodo 

Gxr.h, 
KI 

n» do 

n„ do 

n o do 

Ho do 

S Q ] 

n» 
n» 
n» 
no 

CLC 

-- ^J\ 

6,8 
4,4 
5,3 
5o9 

- o 

1 

V 

do 

de 

do 

do 

._( 4„ 1^ 

(.-,̂ J. 
1DD 

26 
24 
27 
18 

\ 

fiCLO bFjse />1 

Si-——) s a t . s o t . 

Hod 13 n.d 
nod 11 n,d 
Hod 11 n,d 
Hod 9 n o d 
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Fruf i i i . : : n u . : •.•• 

ü r i l - n:'rnc. : 

T n t . r j l r . o s i f ' i c r ' t i a n : 

3o5.1 nipp u n i t : 

'Drjtü af d E G c r i r t i o n : 

Ü C B c r i b y d by : 

^ n r i n t j an : " _̂  . • 

L l f c u e t i c n : 

Lanc.fdrm : 

U e g e t s t i o n cnr! l a n d USG 

A n t h i l l s : 

Hun-5n i n f l u e n c e 

C l i m n t e : 

P e r e n t m a t e r i a l 

S o i l d e p t h : 

DrGinc:ge : . 

P e r m G n i p i l i t v : 

f^ioisturG s t a t e 

fGraundujo tEr : 

Su r f r^ce s t a n d s 

Rück a u t c r a p s : 

E r c s i o n : 

LUB code : 

IMLülV(-.L>r/^3/82 "•'' • 

Bns i i f y ; s L ï r i r ^ f j 

x ^ n t h i ü f n i r V l a o l (F.-,D), ^ P ' ^ 

hc ' p lu iö t ax (bJaDA) 

21 

2 1 - 1 0 - 1 9 8 2 

J . F o B r a c k h u i s 

3o5 km l i i i s t üf Ji.TiLc! iiordt^-- p r s t , LTi'' 

[jri^- 1765 - 7&97 ( s h . - c t 112itA1) 

1 1 8 5 m B o S o l o 

. .QGntly u n d u l f j t i n g p l a t e n u , u p p e r s l a p s , 

a l o p ü 1o5% ( 3 ) 

!T!r-:f.iiurfi t e l i g h t m i a n b o ü jüoa l snd w i t h 

B r r - c h y s t c g i n b o e h n i i , MF^rquesin m c c r a u r a , 

r t u r Q C " r p u B a n n ü l c i n s i B end E r y t h r D p h l e u m 

a f r i c r . n u m gs rnain s p e c i ë n , a.i.BO ü n p e c a -

k i r k i a n r snri S y z y n i u m g u i n e e n s p , m o d e r a t e 

g ra i i j th ; s i r a l l scr_ le ccmi^Grc iP l f r . r m i n g 

( p i n n G a n p l e ) nnd s h i f t i n g c u l t i v r t i n n 

lü i th CPSSEVG Riv main c r o p 

iïiüund t y p e , y e l l D w i s h c a l a u r e d , u i i th sn 

EVJrngt ; h j ; i g h t c f 8 m, pn c v r r p g e b s s e of 

'fi m nnd on e v e r n g e 10C m a p o r t 

' tht: p i t s i t e h a s p m b r b l y , been c u l t i . v a t e . d 

,ay hoe in the pest 
. . , • , .ju'̂ri unimodal . ^ , , 
tpcpicnl D"V3nnch uiith remfall 

üf uïircB 1425 mrp,/\jü'-'V 

'gr-jnitE of the Basement complex, possibly 

with some admixture of Knleheri sDnd 

very deep 

Luell: d r n i n e d 

•rr-ipiii f rom D - 45 cm, m n d e r a t e l y r a p i d 

b e 1 o LJ 

•mni.«t t h r o u g h o u t ( a f t e r r s i n s ) 

•net' r e e c h e r f '• ''' 

n i l . . • . .i,:; 

n i l 

no evidence nt pit site 

,.„ ••-'LL-Lf ^ 
A (1ÜYR 5/6) 
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L ü n d cfvpni ' i i l 

RtirnorkG 

i t y c lc 'EG t [31 (LUül) ; 3 

, . - ü - 1U ill c t,i p i t , r u g L.: r.'. n g i:; 1 1 c; lu 

- f r t .nuE. :n t r ü u t c h i n n u j f s ;inr:; L n i m o l 

i jurrüUJB t h r o u r i h o u t t h e p r n f i l r . f i l l e d 

y l t h d a r k e r s a i l m s t e r i g l 

V- • J>-

i 

n G c 1 i: u "c f n G a D s L r v Ü Ü 
t 

- ril], thfj hu r i zDHS hnvc; n a r i t t y f&rjl 

duÉ t o !- üor . r sE ;: inr', c o r i T o n c r t t h a t 

riccraysGs u i t h diupth t a 15D crri, e.nd 

from t h e r e i n c r e a s e s a g a i n 

PROFILE DEbCF-II'TÏLJN (NliJP/ADP/2g/a2 

Ah 

WCS^-: 

0 - nz am 

tm^ 

dnrk brcun (1GYR 3/3,moist and 10YR 5/3,dry) 
iJlny (field texturu, SGiidy cloy) ujith a wEfik 
mEdiurn tc cosrsE subangulpr blacky structure; 
frir;;blE (moist),, slightly plastic nnd non 
sticky (iii;;.t); many very finE and fine, comman 
medium rr'pd feuu caarsE inped parts; m̂ n̂y very 
.fine and finrj, cornmün medium and feu coarse 
•raata; transition smooth and clear 

AB 12 - itS crii drry yelluuish broujn ( 1DYR 3/if,moist and 
1QYR .6/3, dry) clay uith a ut.ak medium to 
GorrrjE subangular blccky structure; friable 
(mcist), slightly plastic and nan ;*sticky 
(uet); pĉ tchy thin cutans; many very fine and 
fine, common medium and ff-u coarse, mainly 
inped, pares; many very fine/comman finE and 
f GUI coarse roots; bcundt.r'y smooth and clear» 

B u s l ^ 5 - 7D cm y e l l o i i j i s h b r o u n (i10YR 5 / 6 , 
"-1 m '-' c3 n> T I / r̂ i n n t-» i~i I I r-i i. i r-. •—i 1./' 1 i» r^ 

.. _, _, moist) clay, uith 
^, massivE porous, ucakly caherent structure; 
frirble (mois/t), plastic and slightly sticky 
(uat); broken thin cutan like featuresvmany 
very fine, common fine, feu medium and cnarse 
p 0 r:: s ; 
roots; 

commen very fine and fine, feu medium 
boundary smooth and gradual» 

Bus2 70 - 170 cm 

'i 0'-' 

brounish yellouish ( lOYR 6/G, moist) clay, 
uith a massive porous, uer.kly to moderrtely 
coherent struclfurrj; slightly firm (moist), 
plastic and sticky (uet); broken thin cutan 
like features; common very fine- and fine, feu 
medium and caèrse pores; common very fine, 
feu fine,medium and coarse roots; frequent 
grayish calourotion; transition gradual and 
smooth 

Bus3 170 - 250+ cm rexriish yellou (7«5YR 6/8,moist) clay; hard 
(dry), slightly firm (moist), plastic and 

, . sticky, (uet); frequent grayish calouretions 

p,'<y'' 

Xil 



- t£^'-

Afvii,LYTïür,L DM i , 

P a r t i c l e s i z e c i g t r i b u t i o n (,"',) 

P r o f i l e n o . I \ I L U F / A D P / 2 9 / 8 2 

depth 
(cm) 

0 -' 12 
12 - kb 
it5 - 70 
70 -120 

clay 

48 
• 28 -
56 
58 

silt 

19 
. 17 

25 
17 

f inR 
sand 

^k 
2i: 
5 

* • 8 

medium 
• 'shnd 

g 
21 
7 
8 

COBrSE 
S £111 d 

, .. .10 

13 
7 
9 

textursl 
C l"r, S !3 

cley 

sandy clsy 
d r y 
clcy 

grpvel 

V 

loam**-» 
11.1 
!-• 

f SLJ 

,,,".. ChemicBl dats. 

depth 

(cm) 

pH pH org. 
C 

avail, 
P 

(HgO) (CsCl^) 
(,) (' 

sol 

-ppm-' 

sol, 
Hn 

) 

0 - 1 2 
12-- 45 
45 - 70 
70 -120 

depth 

(cm) 

0 - 12 
12 - 45 
45 - 70 
70 -120 

4.9 
4.7 
4.8 
5,1 

exch. 
Ca 

0.15 
OoDG 
0*03 
•Q.02 

4.0 
4,0 
4.0 
^.1 . 

excho 
Mg 

"̂ ^̂  "^ in t 

0.11 
0c02 
0.01 
0.01 

1,14 
0.58 
0o35 
n, d. 

excho 

3q/100 

0,09 
0,02 
0.01 
0.01 

12 
3 
2 
2 

. EXCh 
Ma 

g soi 

0.02 
0,03 
0.01 
0,01 

25,0 T 
22.0 T 
6,0 3,; 
16.2 T 

exch. 
Al* 

3.09 
2.72 
0.74 
2.00 

3 

CEG 

6,5 
6.3 
5.7 
5.7 

CEC EbF£C; base 
meq sat, 

^00 g clay ^~' 
14 7»2 6 
23 10.2 2 
10 1.4 1 
10 3.5 1 

Al 
sat. 

89 
95 
93 
98 

* derived from soluble Al figures 
** dats suŝ pect 

! 
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Profile no,: UW'/hbV-/U?>G/Q2 

S a i l HMTie : Hasemp^ s e r i e s , gr- vf'l.lvy j. hrise 

I n t . c l H S s i f i ü r j t i a n : x a n t h i c f a r r G l s o l (FAD); • c t r o f f c j r i c 

h a p l u s t a x (LBbA) 

Soil rnsp unit : 12 

Date of descripticn : 21-10-1932. 

DGscribed by : JoFo oroHkhuis 

Ln'-ation : -•'•'ong Ikjl^ngt: MulninvyilRir.jB rorr* (E), 

2.7 km from IkElG.igG KalEine Hills turn-

off, UTM grid 1965-756^* (ahGet 1124A1) 

.Elevation : 1370 m SoSolo 

Landform : - ' minor midslope interfluue, in a gently 

undulsting plsteau eirea that adjoins a 

small dissected hill ranne; slope 2o5% 

(IME) • ,, ', , :. ..or^ 

Uegetation and land use.: pit sit'ed in disturbed medium dense 

miombo uoculrnd, with Brnchyste.gia 

''' ••••••. •;.'.'.'(:•; .,-.. • • boehmii and longifolia, and Erythroph-

•• '• leum africanum as dominant species, 

•' grcuith is medium to-poorj srna_r'l scale 

commercial farming (pinséjiipIeeO and 

chitimene cultivation with cassava as 

main crop 

Anthills : mound type, yellouish orange, uiith an 

-'" . average base of 15 m, an average height 

of 7 m .and on average 80 m ap-art 

Human influence : ' " the pit site hss most';likBly been 

_ .• ,.,; subjected to hoe cultiuatdo.n;. in the past; 

burning of ühDerg.'EDLjth jvand fusluood 

'.... gathering '• -•''• -

Climate : tropictl savannah., uith an' unimooal rain­

fall of circa 1375 mm/yerir 

' Far^^t-materisl : fine grained &anc'stone end siltstone 

Soil depth : deepV 

Drainage : . ; ^ uell drainî d .. 

Permeability : • ' •• : ̂  -: .rapid throughout 

Moisture state : 0-30 cm moist, -belou -30* cm just moist 

(after reins) .,' •• 

Grounduiater : not reached 

Surfpce stones : nil "'.v-

Rock outcrops : nil 



Er GSion : 

LLü code : 

* 
1 no visiülG Evidence 

A - - (VoSYR G/3) 

Lp.nd CE.pobility CIDS : C1 (LIL,); 2 

RemsTks : ' - na cl; y cutr.nrs h=-vG iji.ian a'.>servrjd 

f^}Ji±j-!li^iri^U'LLlJJi'^' ^ ''MüJP/ADP/30/82) 

Ah D - 10 cm dcrk yallDiüiüh brpwn C IDYR 3/tt,moist nnd 1DYR 
4/3, dry*) clay loRm Lüith'c UGjk inedium «nd 

;ci;. • .. c.OcirsE subdnguler blacky structure; friable 
• i, ' • (moist) ,'• sli ghtly plastic nriD slightly sticky 

, Cuat) ; mp.ny very fine and .f/ine, nammon medium 
........•••••-•••••''••' and feu cqarse pores; many very fine, fine 

^ , : cind medium r'no common coarse, roots; transition 
'•* smooth and clear 

BA " ID - 30 cm dnrk yelloujish broun ( 10YR to 7.5YR 4/5,moist, 
' ' snd 10YR to 7o5 YR 6/6, dry.) clay uith a" 

üJËPk medium -p.nd cDarse suLangulrr blocky 
•.structure; frieble (moist) ,' sli nhtly plastic 
antl slightly sticky (uet); many very fine and 

»•. fine-,- common medium and feuj coarse-pores; 
,„1-"—-•••'•"; •' many very fine pnd fine, common medium and 

.....-•-; - '••̂'' coarse roo'ts; transition smooth rnd qredual 

ius " 30 - 110 .cm reddish yellou (7o5YR. 6/C,moist) clay with a 
- • mqgJerately • coherent porous masaiue structure; 

friable (moist), plastic and stigky (uet); 
patchy thin cutan like featuices; many very 
fine,common fine and medium end feui coaise 
pores; commcn very fine, fine rnd medium, and 
feu coarse roots; very feu small ferruginous 
sandstone gravel; smooth and abrupt 

Bms 110+ cm massive laterite 



p 
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^J^.-LïTIC.-L D.Ü:,. - • •" P r o f i l e n o . NWP/^Jjp/3C/82 

d e p t h c l c y s i l t f i n e mediuia c o i r s e t e x t u r ó l g r e v e l 

( e n ) s t i i d S e n d , s£-.nd c l c s s -

0 - 1 0 38 29 26 6 1 c l ^ y loi.Ti 

10 - 5U 66 19 12 2 . -. 1 c l c y 

3 0 - 8ü 6k 25 11 1 1 c l c y 

Q^Ë'iii5.c.l_dc,tt. 

d e p t h pH pil 

.. (H^O) (CC.GI2) 

; (era) 

O - 1Ü .5 .if if .if 

10 - 3 0 5 . 0 i f . 1 

cf .30 - 8 0 ' 5 . 3 . \ i^-.2 ' 

d e p t h exch^. e x c h é e x c h . e x c h . e x c h . • CLG GIJG hCs-,C bc..se *J. 
, ,, -Ca Mg K Nó. tJ.^^' s £ . t . s & t . 

(cm) ( - - ^ a e q / I O ü g s o i l ) ( - H i ^ ) ^ ^ 

o r g . 
G 

(%) 

2.58 

Ü.59 

o.kk 

fi'vjil. 
P • 

(-

. 15 
2 

1 

s o l . 
^ 1 

—ppm 

n . d . 

n . d . 

n . d . 

s o l . 
Mn 

) 

n . d . 

n . d . 

n . d . 

lOU g c lc .y 
0 — 1 0 0 . 9 9 1.1if 0 . i f3 0 . 0 3 EL.d. 1 5 . 7 ifl n . d . 1? n . d , 

10 - 3 0 0 . 0 8 1 .13 0 . 1 5 0 . 0 3 n . d . 8 . 5 13 n . d . ' ' 5 n . d . 

3 0 - 8 0 . 0 . 0 6 O.ü i f - ' 0 . 1 6 0 . 0 2 • n . d . 7 . 2 12 n . d . 3 n . d , 

d e r i v e d fro.m s o l u b l e .rJ. f i u , u r e s 



s 

- -̂ 65 - " 

P r o f i l ü N D . : (\lii.FVADP/31/82 

• o i l nnmc- : i\lkDii:F;iV. :!;;L'. STKCXGH 

I n t , c l c ^ s s i f i c r : t i ü n : XGnth ic f c a i r r l s o l ( F h D ) ; u l t i c hGc-lustox 

( baUf ' . ) 

Boil mrp unit : 22 

Date uf description : 21-10-82 

Oeacribed by: J,Fc BroLkhuiH 

Lücptinn : alüng '̂ u''niliinr a - Tkelenr-^ Rafr' (E), 1«6 

km b of the Zcmbpzi source turn-off, 

l'Tr grid r'0̂ ::-'"3ag Csiu-nrï: 11"4A4) 

ElEuation : 1^80 m aosd, 

Landform : uatErshsd betuean Zambezi ahd Congo 

drE^insge basins, gently undulr.ting 

plateau in a transitional Kalahari sand/ 

hard rock environment» the former mant­

ling the interfluuGS Fjnd the latter out­

cropping Ljlong stream channels; slapE<2% 

CSU) 

Uagetation f̂ nd land use : pit sited in disturbed, light miambo 

lüocdland, uiith Grachystegia spicifarmis 

and boehmii, and Albizia adianthifolia as 

dominant species, also Parinari curatelli 

folia and Periocopsis angolanaia ; small 

scale commercial farming (pinearz-le) and 

shifting aultiuatian ujith cassava as main 

c r 0 p o 

Anthills : nil 

Human influence : pit is sited in an aid fi'jld, uhich has 

been cultivated by hoa; burning of under-

grouth and fueluood gathering 

Climate : tropical savannah uith an unimodal rain­

fall of circa 1350 mm/year 

Parsnt material : halahari sand, possibly reujorkeri 

Soil depth : very deep 

Drainage : uell drained 

Permeability : rapid throughout 

Moisture state : 0 - 4 5 cm moist, k5 - 75 cm just moist, 

belouj 75 cm dryCafter rains ̂  

Groundujater : not reached 

Surface stones : nil 

Rock outcrops: nil 

Erosion : fro visible evidence 
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LUt-J CDiid : 

Lnnd cLj jGbi l i ty c l a s s 

riemarka : 

A " " f l D Y R dTkf 

: a 1 (LL.u) ; 3 

- no clr-ty cutévns WETL: a b s L r v ï d , 

- i n a l l h o r i z o n s t h c r L f:rcj common i'oot 

c h a n n e l s f i l l p c i i n Liith dcrk A niriterif^l 

- O - 195 cm p i t , u u n u r i n g be iou 

FRLFILL DEbJ.afTItjN ((\!LJP/hDF/31/32) 

i 
Ah O - 20 cm 

AB 20 - U5 cm 

BA k5 - 75 cm 

3üjs1 75 125 cm 

nd 1DYR 4/2,dry) 
ü< iT!e:d:'.uiT; and cGcrss crumb 

dark broun ( 10YR 3/3,moist 
scndy loEm with a uu ' 
structure; very friablu:; (r-'jD.st); many very fine, 
.fine ann medium, common carirs;̂  poros; mony 
vt:ry fin;;, fint' end medium, coinmcn canr3e roots; 
tronsitirn Hmooth tnd diffuse 

y-ellouish broLin ( IGYH 5/k, ,;;oi ,t) ::L.ndy.cl.y 
lonm uith a LÜL -k müdium :2nv noî rsti subfjngular 
blocky structuro; very frir:bl'.; (moist), non-
plastic c:nd non-sticky (u.!jt); ir.criy very finG 
end fino, common mtdium und füu conrse pores; 
many very fine and fine, cnmiiian medium rind feu 
coarse roots; trfmsiticn smooth and graduf'l 

brounish yf:llDijj ( 10YR S/6,mai5t "nd 10YR 7/6, 
dry) clay lorm uith a modf.:'?f:ttJ-y coherent 
porous massive structure; slightly hard ('ry), 
very friable '(moist), non-plcBtic rncl nen-
sticky (uet) ny very fine 'nd fine, common 
medium-nnd feu coarse pores; common very fine 
and'fine, feu medium "•nr' cofircïe roots; tr nr;i-
tion spobth and, gr/duel 

125 - 240 cm broLünish ye.' 
loam uith feu 

OüJ (1GYR G/S,m:-iiHt) sr:ndy c l a y 

' u y -. „J-.' 1 
r 1 n L; , 
and fi ' U 

ic: l l y ct.iar3e f a i n t l i g h t 
d mottles 'ine 

Bg1 

ag2 280- cm 

'4 

ü' i Ü t i n a t r 
mar'arstGly c'aherent pürou£3 mrasive fitructure; 
slightly hard (dry), friable (rnoist), slightly 
plastic and non-sticky; yatahy th:"n cutan like 
features; many very fine : nt' fine, common medium 
end feu coarse pores; camnion very fine, feiu fine 
•and medium roots 

240 - 2u:0 cm brownish yellou ( 10YR 6/G, nioi ;t) sc ndy clay luith 
comiTon fine distinct red f.if̂ ttles, 

very pailc brnuin ( ICYR 7/4,müirjt) csnndy clay uith 
many medium to coarse prt.'min:..nt red mottles 
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c l c j s i l t f i n e mediuin c o u r s e t e x t u r ó l 

&i:nd s t u d st-nd c l e s e 

17 i^l 1 s t n d y l o t m 

19 3 9 2 s c n d y lo£,.ii 

3 2 24 2 sMidy c l i y loL.n 

13 31 2 c l i . y l o c t i t o s ó n d y c l c y IOÓJII 

19 22 2 c l c y loc.il 

21 . 2.Z 3 clê-y lo£.-:i t o Sciidy c l c y l o a n 

Cho-nicc-l de, t l . 

depth 

(cai) 

0 - 1 0 

10 - 20 

20 - 45 

^5 - 75 

75 -12$ 

125 -175 

clcy 

18 

15 

ZZ 

30 

34 

30 

si 

23 

24 

20 

24 

23 

24 

depth 

(•:ti) 

0 - 1 0 

10 - 20 

20 - 45 

it5 - ^5 

75 -125 

125 -175 

depth 

(Cïl) 

0 - 1 0 

10 - 20 

20 - 45 

if5 - 75 

75 -125 

125 -175 

pH pH 
'.(•52G))(CaCl2) 

; 

5/5 

4.8 

4.9 

4.9 

•5.6 

5.2 

exch. 

CE. 
(• . 

1 .22 

0.05 

0.08 

0.07 

0.07 

O.Oo 

; 

if.»'4 

4.0 

4.1 

4.1 

4.3 • 

4.2 

exch 

Mc 

0.58 

0.03 

0.01 

0.04 

0.02 

0.01 

org-. 

G 

(%) 

2.19 

0.89 

0.70 

n.d. 

n.d. 

n.d. 

% exch. 

. K 
3 0/100 

0,03 

0.03 

0.02 

0.01 

T 

0.01 

GVc 1, 

P 

( 

62 

8 

4 

3 

1 

2 

.. exch. 

g soil -

0.03 

0.01 

Q.03 

0.03 

-

0.02 

sol. 

Al 

__ppm— 

13.8 

14.0 

5.6 

• 9.2 

•7.8 

11 .0 

exch. 

u\ 

1 .70 

1.73 

0.69 

1 .14 

Ü.96 

1.36 

sol. 

Mn 

) 

ï 

T 

T 

T 

11 .2 

11 .4 

CËC' GI.C .ECLC 
! meq ^ 

) 100 g 

10.5 58 

•5.8 36 

5.1 2.^ 

3.5 12 

Z.3 7 

4.5 15 

cl£.y' 

21.8 

11.6 

3.8 

4.3 

3.1 

4.9 

bcse 

V 1^ 

20 

? 

3 

4 

4 

2 

ui 

s f:t. 

43 

94 

83 

89 

91 

93 

j 
j 

d e r i v e d fro.n s o l u b l e *JL f i i -u ros 

http://loc.il
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P r ü f i l c n o » : 

a n i l n: in n : 

i n t . r. 1;,.E.i i V i L L. t i Gn 

TaxünDiTi ic inup u n i t : 

D n t e ü f ri G G c i" i p t i n n 

D e s c r i b e d b y : 
L a r n t :< n n : 

iflcvotiar! ; 
L a n cl f Q r m : :. •'- '--• 

UegetntiojTy i-md; Ir-rid U S G 

Anthillfj : 

Human inf lu" nc 

Climrte ; 

Krrent mnteriEil 

Soil dHpth : 

D r r. i n c g r.- : 

Pcrrnenbility : 

M ü i 81 u r e _ state 

GrounduatEr : 

Surfscc stonüs 

Rock D u t E r D p B ; 

E r ü s i a n : 

LUL codt : 

^ 

Mohoba s e r i e s , a c r i c plia^se 

r h o d i ü f o r . : . l 5 ü l (F . - .L) , h a p l i c a c r u s t o x 

( L J ' . r ) > 

16 

22-1L1-1983 

JoFo u r ü L k h u i s i n d 3= B u G i k u 

;.'?>ang ""i j j -^.ni l i jnnE - rialujcjz:", r o a d , a b n - i t 1E 

km E ü f i:hE. b r i d n E avcjr t l i s Lungr , , ÜTM 

o r i d 23G^ - 7 n 2 1 ( B h i ; . : t 112;'.C1) 

1^25 m a „ s „ l = • , , 

g e n t l y [ u n d u l a t i n g p l a t G r u , cr i^: ;at ; s l o p e 

a b o u t 1 ): (f^hi) . '̂  

medium dense mlDmbD u i o a d l a n d u j i t h 

B r f - T c h y s t e g i s l ü n g i f D l i f ' anu I s o b K r l i n i a 

r j n g e l c n s i s as d o m i n a n t s p L ; c i E S , n l s D 

E r y t h r o p h l e u m a f r i G r , n u m , m( a a r s t t g r o u t h ; 

l o c a l " u l t i v o t i o n a c c o r d i n g C h i t i m c n e 

o y s t e m Lüi th c p s s a u a as h-L.in cit-üp. Jj 

mound t y p e « n t h i l l s , r- . ;d, u i t h an average 

h e i g h t o f O -m, an avaxüLie b^cvn o f IDm and 

en a u L r a g e d i a t a n c s o f ''5ri m J 

fuFjlüJOüd n r t - h e r i h * ] ' - ? nd'"Bürn:^ ng a f u n d e r -

g r o u i t h . . . • » : • j 

t r o p i c a l s p v ^ n n a h • u i i t h r'n u n i m a d a l r a i n ­

f a l l o f e i r e e 125Q mm/yfa- r igj 

m e t F . - a r g i l l i t e , m c t a - s i l t j t o n e and q u a r t -

z i t E o f t h t liJoG-t LunD;*^- f o r m n t i o n 

( K u n d t - l u n g u s e r i a E ; ) , p o s n i b l y l u i t h some 

a d m - i x t u r c o f K a l a h a r i s a n d , espo i n t h e 

u p n ö r p a r t * 
. , • (>. O '.-' i - ^ ' 

very ' dGCc * ' . ,, 

u i e l l d r a i n i *d _ ,. , 

D ^ '35 cm r a p i d , m a d e r a t a l y r a p i d , be lok i 

0 - 3 5 cm m o i s t , 35 - 135 cm j u s t m o i s t , 
d r y ' ^ E l o L ü ( a f t e r r a i n s ) 

n o t r e a c h e d 

nil •; ^ ; ; :yj.l 1;-

nil 

no V i s i b l e ev / i dence 

1 E F F F 

n 

A - - ( I D R 3/h) 
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L:.r\ü ü ü p n i h i l i t y cjl;3r:: U I CLLn) ; 3 

- i'nuL.t;:.r.t.-.. i;!icrü:.g;:rL-;r).;t.l&-n tiix'ü;. rhc^ut 

- m L It^it r clc^y • j u t r r i h:.;\Ae bc.'in acscrvL-.d 

- C - .170 cr.l j5.Vüri.1 ti , i t ' , aug-,:-ring 

P I ^ Ü F I L L D L J ^ C K I P T I G I J ( f^üjF/ADi-/32/62) 

I Hh 

GA 

L - 9 cm dnrk redci iBh brawn ( 2 . D Y U Z/'s-^muint r.nd 5YR 
^f/G d r y ) SErindv u l r y IÜORT ü; i th p I-JH':!< nid^diurn 
subi.nr julcir t l lar jky s t r u c t u } : G ; vary f r i £ i.: Tt; 

. : ( m a i s t ) , s l i n h t l y p l a s t i c ünri s i i r h t l \ ^ t i c l < y ( wet ) 
mcny v/ery f i n t ; , f i n e pind medium, cni-nmun noc.rcR 
pores.-; mrny ve:ry f i n e , f i n s rnd mcdiLin, fcui 
cunrse r a o t f j ; t r B n s t i o n Kmaot'i and gre-dusl 

* 
9 - 35 .cm -dusky red (1DR -3 / ^ ,mDi3 t snd 2e5YR 4 / 3 , d r y ) 
* ' e l e y w i t h o weck medium su' Rnnülr-r l iJacky 
. -•• , " s t r u n t u r c ; f r i f ^ b l e ( m o i s t ) , a r i a h t i v p l a s t i c 

• • srizl s l i g h t l y £ . t i c k y ; t h i n prrtchy tJutBnn; many 
very rin e 
cot-irGe po3: 
Gommon 'CD 
diffuse 

• nd fint commnn mi-dium nnd fnu 
s; many very fmn, fine snd medium, 

•rse roots; transition smooth and 

Bwsl 

i 
35 - 135 cm dusky red (lOVf-; 3/4,moist) clc.y with a weak 

medium subjingulnr blacky structi.irE, tr-;nriing 
.txi-por'ous massive; sliohtly h;. rd (dry),- friable 
(moist.),, plasfic and sticky (wet); patchy thin 
-cutr-n like feeturesf many very. f.ine and fine, 
common'medium end few course pores; many very 
"fine, common fine rnd medium, few coarse roots; 
••transition smooth and gradual 

••awsè 135_ - 290+ cm df:rk red ( 1DYR 3/6,moist) cley with a mode-
rstely coherent porous massive structure; hard 

friable (moist), plastic'ond sticky 
mr.ny very fine, common fine, medium and 

(ary) , 
(wet) ; 
c 0 F-i r s e 
medium 

pores; common very fine, few fine, 
•nd coarKf: roots 
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Pc-rticle size distribution (?o) 

d e p t h 

( C : Ü ) 

Ü - 9 

9 - 35 
55 -100 

100 -150 

150 -170 

c l c y 

3i+ 

^8 
n . d . 

58 

56 

s i l t 

10 

9 

n . d . 

15 

15 

f i n e 

S £ n d 

55 

2 0 

n , d . 

22 

2 5 

in&diuiïi 

send 

16 

1h 

n . d . 

5 

in 

c o c r s e 

s£.ncl 

5 

9 

n . d . 
;> 

2 

t b x t u r t 1 

Clc-SS 

Sc.no.y clc.y loi-m 

c i t y 

n . d . 

c i t y 

cl£.y 

Che.niccl dc t£ 

d e p t h 

( ca ) 

0 - 9 

9 - 3 5 

35 .-1^0 

100 - 1 5 0 

150 -170 

pH 

( H g O ) ' 

( • 

5^0 

k.S 

n . d . 

5.'4 

5 . 6 

pH . 

( C o C l ^ ) 

' ^ . 2 

if .0 

n . u • 

if .2 

if .5 

o r g . 

C 

(%) 

1.5^ 

0 . 8 5 

n . d . 

n . d ' . 

n . d . 

L,V £ i 1 . 

P 

( 

18 

5 

n . d . 

5 

5 

s o l . 

^.1 

-pp.ii 

n . d . 

n . d . 

n . d , 

n . d . 

n . d . 

s o l . 

Mn • 

) 

n . d . 

n . d . 

n . d . 

n . d i 

n . d . 

nrravel 

n . d , 

d e p t h 

(coi) 

0 - 9 

9 - 3 5 
3^ - 1 0 0 

lOü - 1 5 0 

150 -17Ü 

e x c h . 

( -
V 

Ü.if2 

0.16 

n . d . 

0.2if ' 

o .ü8 , 

exch» 

Mg 

0 .51 

0 .05 

n . d . 

0 .02 

T 

e x c h . 

K •. 
/100 g 

0 ,17 

O.Üif 

n . d . , 

0 .01 

0 .01 

e x c h . 

s o i l 

0 .22 

0 .01 

n . d . 

T 

ï 

e x c h . 

*.l 

n . d . 

n . d . 

n . d . 

n . d . 

n . d . 

CJ^C 

' • ( 

) 

11 .1 

6 . 7 

n . d . 

i f . 6 . 

• V.1 

OJ..C ih 

meq 
100 c 

33 

lif-

n . d . 

6 

7 , 

CJL-C 

c l t y ^ 

n . d . 

n . d . 

n . d . 

n . d . 

n . d . 

b 

s 
f 
\ 

- s e 

. t . 

10 

5 

n . d 

5 

2 

ui 

S£. t . 

-' ") 

n . d 

n . d 

. n . d . 

n , d . 

n .d« 
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e l 

F-O D n . I e Woo: 

I n t o c l C i o a i t i n ; t j ,.jn : 

S a i l Hir'̂ p u n i t : 

D a t a [jf d E s c r i i i t i o n , ; 

D c s c r i b n d py : 

I n r r. t i o n : 

E l e u n t i c m s 

LrTicJfnrm : 

ü e g G t r : t i c n pind lc:nc ' u s ! 

A n !: h i 1 1 ï 

Hurnpn i n f l u e n c e 

C l imnt -^ : ; 

P El r r: n t' m r; t D r 3 p 1 

3 G i 1 ei G/ p t h ; 

, D r c i n a g i - : : 

r e r m t i K b i i i t y : 

M G i s t u r e s t : ; t e. 

GrQundiii'",tL-;r t 

S u r f n c e Li tüncc: 

H ü c k a IJ, t c :c cpn i 

f \ iui lV'- ,Lf-/33/a2 

[ ' i i 8 f . ; , i ï ü ü ^ : r i ü 3 • 

o r t h i c l - c r r r l o c l (F",-,lj) ; u l t i n h a r ' l u a t a x 

( L b L . O 

3Ê 

2 2 - 1 1 - 1 3 8 3 

Lücn ï i n r - t i r n n erna aol'i» N g n a a 

r-iJGno i ' i u i r iu-i ni r t j a l u E z i :coc:f, 2 3 km 

E o f t h ü d r i d ( ; ; n L'/tX' !;hL Lun r:; L)Th 

2 3 8 ^ - 7GÜ6 ( s h e e t 1 1 2 4 D 1 ) 

1^50 m P o G . l o 

g e n t l y u n d u l r t i n g p l p t e - u , up : r s l o p e ; 

s l ü p e O - 1% CS) 

r f - l r t i u e l y u n d i s t i . ; ! b e d minrnbn u j n c d l s n d , 

l i i i t h B r G c h y s t e g i [? s;ii;";3 f c r m i s r .nd 

K a r q u ï ï s i n inr:L:rDura eü d c m i n . ' n t ^ p G c i n s , 

a l s o I s n b t r l i n i r E n g c l t i n s i s n n d E r y t h -

r o p h l c u m n f r i c a n u m , d e n t i i t y i . iüdium 

Lü i t h ïfi o d evPt e. 1 y d t u e: i n p • • d 'Ü T G Ü S ; 1 G c n 1 

1 - n d u s e i s c h i t i n E n e u i i t h rc :s . ; ; -ava, 

s n r r h u m --nd !?• i z e s s inr . in C I T U S 

G o n i b i n e d p i n n p c l G j^nd n i o u n t t y p E , i ^ e d d i s h 

broüjh^, Lüith s n r.vGrr.QG ÏJL.EG of B m, e n 

' jVGrcgG d i r a r n e t e r o f D o ? 5 m r.nd pn a v p r n g G 

t o t é r l h e i g h t Gf 5 m, un p,VGrf~!'e 5G m 

a p p . r t ; feuj 30 cm h i g h b r ü u j n i s h g r e y s m s l l 

Q n t h ï' 1 1 s 

fuGlLdüod g p i t h G r i n n c:nd b u r n i n g c f u n d o r -

g r o u t h • 

t r o p i c - p l s G u c n n p h , u i i t h pn u n i m o d p l 

r a i n f p l l o f n i r c . i 125G n im/yGrT 

r p G t p - a r n i l l i t e , m c t t - s i l t B t u n G ;; nd q u p r t -

z i t G Gf th f j liJGst L u n g p fj iT,! ' t i a n , u i t h 

' E s t r c n n c r i m i x b u r a of H a l e h - r i s&nri 

v e r y d G e }:i 

u e l l . d r P i n Pd 

r a p i d t h r c u g h i i u t 

Ah r n o i s t , 10 ~ ' 1 3 5 cm j u s t r n n i p t , 1 3 5 - 2 5 0 

cm d r y , bp-lüL! 2 5 0 cm j u ^ ^ t r ' o i s t ( p f t e r 

r p 1 n 3 ) 

n a t rr .p.ched 

n i l f 

n i l 



E r a s i i i n : nn v i ^ ^ i b l e ev i rJRnce 

A - - (2o5YH 3 /G) 

L-^nd G c i p c b i l i t y CIÓJBG : S1 ( L U B ) ; 3, ' 

i i iemcirks : . \ _ o -- i g u cm p r a f i l c n i t , 150 - 290 

au n e r i n g »-i'"-: 

- mr jds rn ta l y s t r on r ] riiicrn(:ii,]r,;rGg';tion 

t h rouühDu t 

- fELü f i n e ; c h o r c G f : ! f rcr i inr in ^s i n GA 

• ;̂  n d B üj's h D r i z G n s 

- na c l e y r u t n n s c i ' /G^rvEd 

Ah O - 10 cm d n r k r e d d i n h brLi i jn (5YH 3 /5 , i T )D i3 t ;;,nd 5YR k/S, 
d r y ) sandy I n s m w i t h o LÜL-BI< f i n e • nd medium 
s u b & n y u l a r b. lack'^ r j f r u c t u r e ; s o f t ( d r y ) , v e r y 
f r i B b l e ( r i - o i i t ) ; cümmon v e r y f i n e c-nd f i n e , fs iu 
medium and ccE i rse i n p e d p o r e s ; many ve j :y f i n e 
End f i n e , f e u medium r a n t s ; t r ' - ' n ; i t i D n smoDth 
and Qrac 'ua l 

BA 10 - 45 cm d a r k r e d ( s l i g h l l y b r o u n e r t i i a n 2o5YR 3 / ^ 5 , m o i s t 
and 2o5YH k/6, d r y ) sr :ndy n l n y 3„DPm w i t h s uevk 
f i n e a u b ' ^ n g u l p r b l a c k y s t r u c t i ^ j r e , t e n d i n c j t o 
p o r o u s m n n s ü v e ; s l i g h t l y h a r d ( d r y ) , f r i n b l r - : 
( m o i s t ) , s l i g h t l y p l a s t i c , and n n n - s t i c k y ( u e t ) ; 
msny v e r y f i n . e , common f i n e ;.nd f e u rnsdium i n -
p e d p o r e s ; many v e r y f i n e , comrr.an I ' i ne r n d 
medium c n d f e u c o n r s e r o o t s ; t r c n a i t i o n srr.uoth 
r! n d. d i f f u s E 

3 U S '45 ~ 29ü + cm dc.rk red (2o5YR 3/G,moist and 2o5Y?^ if/7,dry) 
SEnay clny Icpm, incrersing grrdurliy to sandy 
cls'y, uith E moderately cD-herent po:.?aua massive 
structure; slightly hard (dry), friable (moist), 
slightly plastic pnri slighcly sticky (uet); 
mnny very fine ;.nd feu fine pares; common very 
fine and fine, feu.! medium nnd coprss roots 
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p L r t i c l e s i z e d i s t r i b u t i o n {/o) 

d e p t h 

(cm) 

(J - 10 

10 - 45 

if5 - 1 0 0 

100 - I 5 0 

c l i y 

16 

28 

3if 

38 

s i l t 

12 

2 0 

7 

8 

f i n e 

s caid 

28 

22 

8 

7 

medium 

S f d i d 

37 

23 

h^ 

37 

co£ , r s e 

s £ n d 

7 

7 

6 

10 

t e x t u r t l 

c l t s s 

s c n d y lo£.m 

Si-ndy c l i y 

s f u d y c l a y 

Sc.ndy c i t y 

g r t v e l 

0 

-

loom 

lO^iff l 

— 

Chemiefcl_dc-t& \ • 

• 

d e p t h pH pH o r g . £ .vó. i l . . s o l . ' s o l . 

r N ( H „ D ) ( C a C l ^ ) C P «1 An 
(cm) ?, 2 

( ' (j„) ( ppai ) 

0 - 1 0 1<.7 3 . 8 1 .27 10 1 5 . 8 . , 1 . 0 ' 

10 - if5 if . 8 i f .1 0 . 7 0 5 16 ^2 0 . 8 

k3 - 1 0 0 5 i 1 '4 .1 0 . 1 6 2 1 5 . 6 T 

100 - 1 5 0 3,l\ i|..,2 n . d 1 • 1lf.i+ o.k 

d e p t h e x c h . e x c h . e x c h . e x c h . e x c h . Gî C i CIJC LCtiC b a s e ^ 1 
• _ m e g s 

•1ÖU g c l t y ^ ( 
C H,T -rr TV -, / lH O 0 \ S Ó. ' t 4 S ClU 

-70-(cm) ( — ' meq^ 100 g s o i l ) 

0 - 10 ' o.iif 0 .07 0 ,08 0 .03 1.95 ' 8 . 0 50 H . 3 k 86 

10 - k3 0 .08 o.Oif 0 . 0 3 0 .01 2 . 0 0 it .7 17 7 .7 3 93 

i+3 - l o u 0.17 0 .16 Ü.C1 - 1.93 3 . 3 10 6.7 10 85 

1 0 0 - 1 5 0 0 .08 0 .03 0 ,02 - 1.78 3 . 1 8 5 . 0 if 93 

derived from soluble ^3. fi'̂ .ures' 



h 1' L f • i 1L- r I n o : 

S o i l Hinii- : 

i n t o c l - i r . r i i f i c a t i D n : 

b u i l ,iir;p u n i t : • 

U'ctid o f L i t j s c i ' i p t i e n : 

D e s c r i b e d by : 

I n r ; ; b i a n ; 

E l G v c t i o n : 

Lr-ncifarm : 

Ue g e t a t 3 on mö. rér td u s t 

A n t h i .11 s : 

Humr-n i n f luE:ncE : ^ 

C 1 i rn a t c; : 

PcvLut nu : t r - ; r i a l .. 

S o i l d e p t h : 

D r c i i n n g t : 

FEr!ni:;::.bi 1 i t y ; 

M p i a t ' j r e s t a t e : 

G r o u n d u r t e r ; 

Üur f I [;p s t a n e n : 

i^uck Dutcro;-..G : 

E r a '3 i D n : .• 

L Li B c D [' e : 

Lp.n / c : - p G b i 1 i t y c 1 Üj 

R E i i i r r k s : 

- ^ 7 5 a - - " •• 

f^ . : l / r ,L/ r /34/C2 

r h o t ' i c fer i .Ti laf . ' l (F , ,L ' ) ; t r n [ : r , i t i c h c p l u u -

t • X ( L 'Ó b M) 

15 . 

^ • • • • • • • • , . . - . ; • : -

ul ,Jc l/eldkrvrrip ;-rid b]'-,n T i n r j - t i n n g fi -•"•"' 

S r u t h of I ••jubiu mi j&f.on, üT"1 g r i d 

1789 - 6063 ( c h e - t 112iiC1) 

1341; rn F. o E o l o \ 

g e n t l y u n d u l a t i n g p 1 n t & a u , m i d d .1 E S ]. Ü p G ; 

c o n v e x s l o p e 1 - 3% (i\i) 

f c i r l y i n t u n s i v r l y r r u l t i v o t e d n r e a , p i t 

s i t e d in ' ; f nllau.! i t :nd u i t h some IDUJ s c r u b s 
iTitjin c r o p I B cessE\yn • •* 

rn.üund t y p e c . n t h i l l s j r e d , l ü i t h p'n a v e r n g c 

h e i g h t ef 5 rn, en - v r ga» toaès of 8m 

r n d on r :verBne 30 m e p n r t ' t i^ :•::;'•* 

h Ü e c sj 11 i V D t i 0 n 

t r . o p i n e l a p v r r m n h ' u i t h an' u n i n e d o l r e i n -

F F I I of c i r c e 135G mrn/yenr ., 

b a s i c i g n e o u g r a c k 

v e r y ricEp, elsLLuhb'.'C cluep • 

lüel'ii d r r - i n e d . ' ' ,\1 "'' "" 

n o d e r e t c l y r.r-t'.lri th:cDughd;it 

0 -. 3f, cm mcist, just moint belöui (junt 

after reins) . , ' 

• not rer ched • 

n i l • '• - . , _ 

n i l ' > •, 

no v / i e i b l e eyi iJenG' 

1...L fl,£_.I -•- . .... : 
A — (2.5YR" k/Q) • , 

0 1 ( L U B ) ; 2 

- very frequ.ent ij/onstone grFJvcl ocrurs 

in this soil nt v;?ryinD depth belou 

60 cm 

- no cley cutene hnvt: bt-en observed 
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i 
Ah 
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h.,Lf IL™ L-.Bil.a, Tl^U ( W ü r / A D F / 3 ^ / 8 2 ) 

crn Lrvk r a d ( 2 , 5 Y H 
c i r y w i t h a uii^rk 
s t r u c t u r ; ^ , t e n r i i 
( m o i a t ) , p l r s t i c 
f i n e s n d ccimmcn 
f i n E cinc f i n e , f 
s m o n t h f^nti c l e - r 

3 /£ ,mQi - . r i : ; nü 2<,5YR k/6, d r y ) 
f i n c j Buljf-nriu.lr.;;-' LJIOC 

Ui] t ü cx'^umb; u P r y f r ; 
'/•nd s t i c k y Cuii-^t) ; ni; 

j c k y 
' i - b l 

f m a i n ; . L:n n a r e n ; rap 
SU mcuüuiTi . r n o t B ; t r r 

nny u 
n y V t 
i n E i i t i 

r y 
on 

\ i ! S l 15 - 3L crn 

. D p e ; 

p i t 

c r u b f j , 

E r n g e 

8m 

c" 1 n -

4 
••. X -

Bus2 30 14Ö cm' 

3LJS3 U D - 160+ 

r e d (Z.iyR i t / 7 , m 
w i t h E uL'dk f i n e 
s t r i i n t u r e ; • varv/ 
s t i c k y ( u i E t ) ; me 
iïiEdii.,irn i n p e d p o r 
E n d n i E d i u m xo.ü ts 
i r ü H s t o n e g r a v e l 

j i s t . r.nd 2»5YR / ^ / 8 , d 
la HL r i indium s u L r n g u l 

f r i f n . l e ( r o n x G t ) , n i p 
ny v u r y f i n e , f r ; u f i 
L s ; cüïiv.cn' K/Evy f i n t : 
; v e r y f e i j h;-?rd, sma 
; t r a n s i t i o n s m c o t h 

r y . 
a r 
s t i 
ne 

, f 
11 
End 

['310 G k y 

n f-T n r i 

end 
[2UJ f i n e 

rounded 
q rsduR l 

red-<-2o5YR i i . / 6 , m D i s t m r i 2o5YR 5 / 3 d r y ) c l a y 
u i i t h E ujErk f i n e nnc' medium SL i i j r ^ngu lc r b lDc l<y 
s t r u c t u r e , t g n d i n g _ t ü r : -ngulor b l a c k y ; s l i g h t l y 
h a r d ( d r y ) , f r i n b l e ( m c a i s t ) , p l a s t i c r n d s t i c k y 

fine inped papGs; 
1 I i_j X U V l_ J. y / I i J. J . I ; !.J - i . C- \. I i I LJ J , ilJ L» / J [_J J . e j CD U -'- L j I .• I 1 I ; Ü3 U 

( u G t ) ; many v a r y f i n s end., f au f i n e i n p a d pa 
f e u v e r y f i a ü T a a t s ; f ü u h a r d , ' s m a l l r c u n d e 
i r c n s t n n e g r n v e l ; • i : r a n B i t i : : : n uja.vy Fand a b r u p 

• • 

cm identical tc Bus2, but with fre'qu'ent hard, 
small rounced ircnstona orrval 

unt 

UPS 

jj 
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jei'i^.LYl'lC^.L D..Ï.* r r o f i l e n o . N W P / i j ) p / 3 V 8 2 

P&rticle size distribution (%) 

d e p t h 

(cm) 

0 - 1 5 

15 - 3 0 

3 0 ' - ..flO 

8 o -• 1 3 0 

' ."̂  

c l a y 

• : ' ••. 

6Z 

,6k 

58 
60_ 

. s i l t 

J ' 
16 

. 17 

^5 
21 

f i n e •• 

s tji'd 

13 

13 

. 12 

12 

.•nedium 

s e n d 

7 •• • 

k: 

2 

3 , 

c o a r s e 

s a n d 

2 

^ 2 

' 3 

• ' 'r^^' 

t e x t u r i . 1 

c l ó s s • .• 

c l i - y ; 

, c l a y 

c l a y 

o l a y 

Che-Tiical d a t a 

d e p t h 

(cm) 

0 - 1 ^ 

15 - 3 0 

3 0 - 8 0 

8 o - 1 3 0 

d e p t h 

(era) 

0 - 1 5 

15 - 3 0 

3 0 - 8 0 

8 o - 1 3 0 

pH 

(H^O) 

5 . ^ 

5 . ^ 

5 . 8 

5 . 9 

e x c h . 

Ca 
( „ - . 

0 . 5 4 

0 . 0 5 

0 . 0 7 

U .07 

•pH 

( C a C l ^ ) 

h*k 

4.3 

4.5 
i f . 5 

o x c h » 

o r g . 

C 

2 . 1 0 

1 .06 

0 . 3 8 

n » d . 

e x c h . 

Mg K 
me q / 1 0 0 g 

0 . 3 5 

0 , 0 2 

T 

0 . 0 1 

0 . 1 5 

O.OZf 

0 . 0 2 

0 . 0 1 

a v a l 

' P 

6 

3 

2 

2 

e x c h . 

Na 
s o i l 

0 . 0 2 

0 . 0 2 

T 

T 

1 . 

e x c h 

0 

0 

1 

1 

iil 

'37 

.52 

.11 

.if 3 

s o l . 

*J: 

4 . 6 

4 . 2 

9 ' .0 

11^.6 

. GLC 

) 

1 0 . 5 

9 . 1 

6 . 0 

6 . 5 

s o l . 

'" Mn 

• - • . - - ) 

1 1 . 2 

1 1 . 4 

1 4 . 4 

8 . 0 

CiJC JLCLC 

/ m e q ^ 

100 g c l a y 
17 ^.6 

14 1 .0 

12 2 . 1 

11 Z.3 

b a s e 

s a t 
( • 

\ 
10 

1 

1 

1 

1 

' 

1 

. § £ t . 

'f>3 

80 

93 .j 

94 

d e r i v e d , f r o m s o l u b l e tH f i g u r e s 
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PrafilG no o: ''• ' 

ü ü i 1 n f" [, I!.; : 

Int. c;lr_:slccitiDn : 

Sail ma'̂ .. unit : 

ünte of düacriptiDn 

O e scribed bv' : 

L o r E '"j i o n : 

Elevptiun 

Landfarn> ; 

Uenetation and land use 

Anthills : 

Human influencti : 

Climate : 

Parent m s t e r i a l : 

S o i l depth : 

Drs ' innge : 

Permeabi l i ty : 

Moisture s t a t e . : 

.ftrpundujater : 
Sur f -ce s tones : 
Rock outcrops : 
LroGion ; 

LLiB code : 

Land copobility C I R S S 

Remnrks : 

NLürVHDF/37/a2 •• 

[̂ï̂ ŝeiïiUi.' serJLcïs 

orthic fcrrrilsol (F;-',C), typi^; hpnlustox 

(UiDA) 

11 

23-11-1962 - ••• 

HcPiio Moyni r:nd üoi-'u f\;gDaa 

filong Soli'"?zi - Uhingaln :ayd, ",baut 35km 

•Gr̂ fst nf SolLüGzi, 'JTH grid ^+677 - 6476 

(sheet 1226B1) 

1345moS<,Eolo 

gpntly undulf-tinn plateau, upper slope, 

in betuieen the head of two minor dp-mbos: 

slppo Ü - 1% (.Ml) 

pit sited^ in old chitcmene clef-.ring uith 

light sGogndnry'̂ -'-'-"̂ "̂ '̂  rsgrouth (Srnchyste-

gia and Julbernordic.; species), area under 

intensive subaistence ci.ltivotion uith 

sorghum, cassava and. miliet as main crpps 

mound type, grewiah brcujn, with an average 

height of 5m, en average base of 10 m and 

on avernge IOC m apart 

hoe cultivation : nri burning of vegetation 

tropical savannnh with an unimodr-l rain­

fall "of circa 1i^25 mm/year 

meta-siltstonn •.•.nd. fine grained sandstone 

of the Hunau,lungu series 

very deep 

uell drained, tcndinn to moderately uell 

drained 

moderate throughout 

0 - 75 cm moist, just moist bLilouj (after 

r a i n s ) , 

not reached 

nil 

nil • ...... 

n D V i s i b 1 e B V i i .1 e n c e 

1 F F F F 

A - - (7<.5YFi 5/3) 

C1 (LUa); 2 

- no c l a y cutr.nci obse rved 
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Fi;Li- I L . .' L_ }ij . \ X,\ • LfJ ( rJüJ.F/ADP/37/a2) 

Ah O - 10 cm c!i=Tk t T D u n (IPY^J 3 /3 ,mn: i .H t n n ' i 1GYR 5 / i f , r i r y ) 

• H 26 ijm 

clL,y to clLy lĉ .m uj5.th : 
fri;,ble (meiert), sligiitly 
sticky (uat); aommnn verv 
pares; CDrnmcn very fine : 
meclium nnc! coórse roots; 
r ici r. lenr 

cruiiib structurL; very 
pl?;stic L";nd slightly 
fine '̂Hc feu medium 

ncl fine-, nnc' feu 
trriiiaitian smooth 

strong- uroujn (>̂sli ahtly üroLünar thpn 7.bYH b/6, 
moist c-;nc' 7c5YF? b/6,D7y) nlsy with a uerk fine 
and medium sutirngular riLocky structure; friable 
(moiüt), plastic and sticky (uat); many very 
fine, common fine nnd feu medium and coarse 
pores; common very fine, fine and medium roots; 
trensition smooth and qradual 

B.LJSI 26 75 cm 

Bus2 75 - 149 cm 

strong broun (7o5YH 5/Ö,moist) clay'uith 3 uieok 
fine c'nd medium subangulrr blocky structure; 
feu fine faint yellouish mottles (10YR - 2.5Y 
7/6,moist) around root chr-nnsla in lower prrt 
of horizon; friable (moist), plastic and sticky 
(uet); many very fine, common fine, feu medium 
and coarse pojs; very fine, fine and medium 
roots; transition smooth and diffuse . 

reddish yellou, (7e5YR 6/S,moist) clay uith a 
ucak fine and medium auijangular bl.ocky 
structure; yeir.ouish mottles as in 3us1; friable 
(moist), plastic and sticky (uet); many very 
fine i.;nd fine, feu medium nd coarse pores; feu 
fine, medium and coarse roots; transition uavy 
and gradual 

ÜC 149 - 186+ cm strong broun (7.5YR 5/8,moist) cloy uith a uesk 
fine and medium subr.ngular •-.locky structure » 
feu mt.dium yellouish mottles ( 1DYR - 2.5Y 7/6, 
moiet); common faint to distinct medium yello-
uisti red (5YR 5/8,moist) mottles; friable 
(.moi-'t), slightly plastic -ind slightly sticky 
(uet); cffimmon very fine and fine, feu medium 
and coarse pores; feu fine, medium aiid coarse 
roots; feu fine pinkish uc-'cthered, rock fragments 
(siltatone) 
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iJ>(^.LYÏlC/i DtJ!t. P r o f i l e n o . NWPAJjp/37 / 82 

P a r t i e l e s i z e d i s t r i b u t i o n (?ó) 

d e p t h c l a y s i l t f i n e ,iiediu>n c o a r s e t e x t u r t l g r a v e l 

(tm) 

0 - 1 0 

10 - 26 

26 - 73 

73 - I W 

1it9 -186 

Cheigical 

ifO 

kS 
60 

3k 

3k 

d a t a 

25 

27 

18 

25 

27 

sand 

31 

23 

21 

20 

17 

s a 

3 

1 

0 

0 

1 

1 c l a y t o c l a y loam 

1 

1 

1 

1 

c l a y 

c l a y 

c l a y 

c l a y 

0.3 

0.3 

0.3 

d e p t h 

(cm) 

0 - . 10 

10 - 26 

.26-73 

73 -n9 

1it9 -186 

PH, 

' H . •) 

5 . 1 

3^2 

5-5 

3.7 

5 .8 

pH ' 

( C a C l g ) 

4 . 3 

k\2 

4 . 3 

4 . 3 

4 . 4 

o r g . 

C 

2 . 1 1 

0-v8l 

0 .27 

0.19 

n . d . 

a v a i l . s o l . s o l . 

P jil An 

( ppai ) 

15 

6 

3 

, 4 

4 

n . d . 

n . d . 

n . d . 

n . d . 

n . d . 

n . d . 

n . d . 

n . d . 

n . d . 

d e p t h 

(cm) 

0 - 1 0 

10 - 26 

" 2 6 - 75 

73 -149 

149 -186 

(-

exc'h. e x c h . e x c h . exch» e x c h . CEG 

Ca MR- K N a *J. ' 

CLC jiiCj^C h e s e i J . 

Mg ^ N a 
^-meq/ioo g s o i l 

0 . 64 0 . 6 3 0 . 4 0 0 . 0 3 

0.1-6 0 . 1 3 0.22 T 

O.ë0 0 .18 0 . 2 5 T 

0 .12 '"0».19 Q.25 T ". 

0 .13 0 .09 0 .22 T 

n . d . 

n . d . 

n . d . 

n . d . 

n . d . 

meq 
— O M O O g cla , i 

S 0^% m S SiJ^ 9 

12 .1 3 0 

3-7 12 

5 . 1 

4 . 3 

4 . 3 

8 

8 

8 

n . d 14 

n . d 9 

n . d . 12 

n . d . 13 

n . d . 10 

n . d 

n . d . 

n . d . 

n . d . 

n . d . 

* ' . - • . * „ 

:ZH^^fa:•^,'s^• 

• •• -':'•• '--IS" 



p r o f i l e n D,S 

bciil nrmü. .:.; 

Into" c' 1 a s s i f i c r; t i G n-

Soil mpp unit : 

Df.Tfce of description 

DEacribed by : 

Lar-Tt.-i nn : 

Elevation : 

Landform : 

Usgetatian nnd land use 

Anthills : 

HuniEn i n f l u e n c B : 

C l i r r ia ta : 

Parent material : 

Soil defjth : 

Drainage : 

Permeability : 

Moisture state.: . • 

GrouncLii.ter : 

Surface stones : 

Rock outcrops : 

Erosion : 

LUB code 

Land capability class 

Remarks : 

- A77b---

IMÜjP/MDF/3e/S2 

uhryFuyumr; s b r i e a 

a c r i c f u r r c l s c l (F i ' .L ) , r u p i i c ha ;3 l i c 

c ic rus tax (LiSUA)-

17 

2 2 - 1 1 - 1 9 8 3 ' 

R »N o ;̂ a g a i 

aJonp i^ii'mbra - Mu j?'nanzuvu r o a d , k^P< km 

f rom j u n c t i o n u i i t h Mutr^nda - hailinnc. ' roe:ü; 

a p p r o x i m a t e l y 1285 m a e s d o 

f a i r l y l a r g e r e l a t i v e l y deep d e p r e s s i o n , 

l owe r s l o p e , s l o p e D - 1% (E) 

p i t s i t e d i n u n d i s t u r b e d miombo uood land 

u i i t h B r a c h y s t e g i a and J u l b e r n o r d i a sp» 

as dominant t r e e p ; l o c a l l a n d use 

i s c h i t i m e n e w i t h cassava and sorghum as 

main c rops ' "^f • ' 

red mound type anthills, ujith an average 

height of 3 m, an average base of ID m 

f.nd sri overage 10D m opart 

nil 

tropical savannah uith an unimodal rain­

fall of circa 130C mm/year 

marble 

moderately deep to very dec-.p 

uell drained 

moderately rapid in A horizon, moderate 

in loiLier horizons 

D - 93. cm moist, just moist belouj (after 

rains ) 

not reached 

nil 

fairly rocky (about Z%) at the pit site, 

higher up the slope there are no outcrops 

no visible evidence 

1 F . F • F F 

A (2,5YR 3/6) 

Cl (LUB) ; 2 

- riD clay cutans have been observed 
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Ah Q - 2k cm 

<=' kiïi 

sion, 

HD c-i^ 3b cm 

dland 

spo 

use 

um as 

eragE 

0 m 

• 

Buja1 38 

Bujs2 53 

ycllokiiah ruiXSYR '-t/6, nioiat) ;..nr.i dnrk rcMlcüsh 
brnun (5YR 3/4, üry) clL,y with r n nk fin(̂  
Bub.-nrii.lc-r olückv/ HtPLicturc-:; very fri'dblu 
(moiat) , non-pliiLitic r-.ru' nun-aticky (UL':); 
ccmnion very fine anc' fine, fsu rncdiurn ;-'nd 
cDrirsE popus; miiny vnry fine - ncJ fine, caminon 
medium end feuj CDETBB ruats; trnnsitian 
PTiOG + h and grndur.l 

dcjrk ï._LJu.xbh ijruun (3:..i jhtly r^duer i,...n 5Yi\ 
3/6,mGiüt) clcy uith F ue^k fine subrngulnr 
blacky structure; very fr',r'-''e Cmr-r-"^), ••"•-• 
slightl'y plcstic Dnd slightly sticky Cuet); 
comman very fine, feu fint snd medium pores; 
common very fine, feu fine, medium pnd coarse 
roots; transition smooth c.-<nd graduEl 

dark red (2o5YR 3/6,moist) clny with a weak 
fine subsngulor blacky structure; very friable 
(moist), slightly plcstic and slightly sticky 
(ujet); patchy thin nutans; many very fine 
common fine and feu medium and coarse pores; 
feuj very fine, fine medium and cosrse roots; 
transition smooth and diffuse 

178+ cm dark red (2o5YR 3/6,moist) clay with a ueDk 
fine rmd medium suljongulsr blocky structure; 
friable (mcist), slightly plastic and slightly 
sticky (uet); patchy thin cutans; feu very 

93 cm 

rain-
fine and fine pores; feu very 
medium and coarse roots 

fine 5 fine, 

rate 

?f ter 

Bite, 

:crops 

Wz 
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ANALYTIG/-.L DATA Profile na. IMUP/ADP/38/a2 

Partiele: si ze_distri but ion (,' ) 

gravel 

Ooi 

depth' 
(cm) 

0 - 2 4 
Zk - 38 
3a - ^0 
60 - 93 
93 -120 

clay 

58 
6G 
62 
66 
60 

silt 

31 
23 
29 
25 
25 

fine 
sand 

7 
5 
5 
k 
9 

medium 
sand 

2 
3 
2 
3 
4 

L a 8 r s e 
sand 

2 
3 
2 
2 
2 

•1-

t E:><tural 
class 

clay 
clay 
clay 
clay 
clay 

Chemical dst-s 

depth pH pH orgo avail, sol» sol» 
C, P Ai hn 

(cm) ^^2"^^ (CaCl^) i%') (.̂-̂., »-_ppnv".„ . . ..»_..) 

0 - 2 4 5o4 4=5 2c15 B 8c4 15o6 
24 
38 
60 
93 

- 38 
- 60 
- 53 
-120 

5.4 
5.7 
5.9 
6.0 

4,5 
4,7 
4o8 

• 4.9 

1,36 
0,12 
D,70-''̂  
n. d 

5 
4 
4 
4 

8,2 
7.8 
4o6 
6.4 

13,8 
10^6 
7,4 
12.8 

depth 

Ccm) (•-

D - 24 
24 - 38 
38 - 60 
60 - 93 
93 -12L' 

exch. 
Ca 

0,76 
0.24 
0.23 
0,23 
0.29 

exch. 
Hg 

0.11 
0.04 
0.03 
0.04 
0.03 

exch. 
K, 

q/100 

0,06 
Do02 
0.01 
0,01 
OcOl 

exch. 
PJa 

g so j 

T 
0,05 

"; T 
T 
T 

' excho 
Al-

1=̂ ,̂ .. ,-

1.04 
1.01 
0.96 
0.57 
0.79 

CLÜ 

._„„) 

9.0 
7o0 
6.5 
4,8 
4.6 

GLO 

(. me 
~ 1Ü0 

15 
12 
11 
7 
8 

tiCLL' 

q 
g 
. -..-) 
ciay 

3*4 
2.2 
2,2 
1.3 
1.3 

base Al 
sat. sat 
/ .V 
\ 

10 53 
5 75 
4 72 
6 67 
7 70 

•derived from soluble Al finures 
** data suspect 
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Hrü f i l f . nr;. : 

B n i l n \?.-'. ; 

ï n t e a l r ü i J i f i c L i t i u n 

S u i l hK.f,. u n i t : 

Dc.;tG c f c l ü s c x i p t i ü n 

Descri i jLT- by : 

Elev/r ' t i r jH ' 

Lpinc.'f orm : 
:nc_, •i<yjf^^-

Uecjpt .t.i'tjn < nd- Ijmc-, use 

A n t h i l l ' s r : 

Hum-rin i n f l u e n c ü 

C1 i rn i; t e : 

P a r e n t i n o t t r i n i 

S o i l cJepth : 

Drr inPDu; : 

Ferme : . b i l i t v = 

M o i s t u r e s t ;•; t a 

GrounLluiPtL-r : 

S u r f a c e a tanes 

i\lLijr/hül-/3y/S2 

Ch'- f uni'iTir üi:j3:'iGü 

. e r i c f r:.iTL X o u l (F . .L ) : h r ; p l i i j ; c r u c t n x 

(USDA) 

.17 • ' 

23-11-1952 

u»^i, WguBL [ nr' ^••<Rr\ T i n r - t i n n g 

'•--lanQ t h - ! t r r c k fTL,:) C h i a f l-iuJ n n - - ' s 

v i l l n g e : t c thL- 7 n i r o n bur [.it r , iJoW-, km S 

a-f t h e bcTlder t r r c k ; UTN nric.: ^i-a23-&74^ 

( s h e e t 112G D^) 

1 ^ 2 5 m E o S ' o l o 

p . l s t c r u , i n t e r f l u u y c f s SUL'TJIL shsped 

nahncc t i b r i ' bütüJGi.n tua d a l i n r s j c l o s e 

t o the in tG^r f luvc - betLue..n Conne and 

Zernbezi u ja tershedB, Eilope 2?'< ( 3 ) 

p i t s i t e d i n medium to dense miambo 

uood lend lü i th I s o b e r l i n i ^ a en r j o l ens i s 

and Gr -chys teg i r ^ boehrni:! as dor.iinrjnt 

spec ies- , ' t r e e grouith i s moderc.te, the 

a r e r i s no t ci I t i u a t c d 

cambinr. d' meend Emd p i n n a c l e type,- bo th 

h p v i n g ?3 r e d c o l o u r , the moLini.'s h a v i n g 

an auerc g0 bPse of 7 m j nn pver s re h e i g h t 

o f 5 m rr.nr on c v c r - g e 5b m o p a r t , the 

pinnecile::^ a r t 1-5- m h i g h nn h;jve z\ d i e m e t e r 

o f 1 m, common s m s l l 5D era h i g h a n t h i l l s 

Ldi-th a d i a m e t e r of 2Ü cm 

burni-ng e f u n d e r g r o u t h 

t r o p i c a l saurnnah u i t h an u n i i n o d r l r e i n -

f a l l of c i r c a 1350 mn/year 

ac. 0rdj .ng to the Gso 1 ogin;'-i 1 Map o f 

Zr.mbie carbonr-ceous s h a l e , bu t i n d i c a t i o n s 

are t h a t the s o i l has formed over l imer-

s tone 

v e r y der^p 

LJell d r a i n e d 

m o L e r a t e l y r a p i d t h r o u g h o u t 

G - 73 cm m o i s t , j u s t m o i s t below 

no t reached 

n i l 
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Rock Outcrops : "nil 

Erosion : no visible evitlence 

A (2e5YR 3/6) 

Lc.nd cnpcbility clcss: C1(LLa),2 

Remrr.rkG: _ no clcnr clEvy cutp.ns hr.\jc. been obsErved 

Ah 0 - 12cm derk reddish brnuin (sliohtly rsddEr thrm 5YR 
3/^, moist, and 5YH U/G, dry) clny loam üjith 
a Lueak fine subr.ngulr.r blacky .v;tructurG ̂  
slightly h^rd ( dry), f rinble (moiRt), slightly 
plastic cind slightly sticky (wet); mnny very 
fine.nnd fine, common medium 'inped poroij; 
mcny very fine nnd fine, common rnt.dium roots; 
transition smooth and gr':.r;unLe 

BA 12 - 3Dcm dark reddish broujn (2 = 5 to 5YF< 3/k , moist 
and 2o5 to 5YR 4/6, dry) clr'y lorm uith a 
. wEak fine to mGdiurn sufcrngulrr blocky 
structure; slightly hnrd (dry), vury friable 

, (moist), slightly plnstic MIL slightly sticky 
(uct); mrony very fine, common fine, feuj 
medium inpf:d pores; cammon vüry fine and 
fine, feid medium and conroe roots; trpn -
aition smooth nnd diffusGo 

Busi 30 ~ 73cm dnrk reddish broun (2,SYR 3/h, maisit) clny 
luith a moderately eoheii?ent porous nassivc 
structure; frif̂ ble (moist), slightly plpstic 
end sticky (wet); common very fine cind i'ine, 
feu medium nnri cocrse pores; common very fine 
and fine, feu medium snd cDr-TCiG roots; 
transition smooth snd diffusce 

QLJS2 73 - 275cm dark reddish broun (slightly redder than 
2.5YR 3/7,, moist) clcy uith :' moderntely 
coherent porous n'assivG structure; frinble 
(moist), slightly plnstic '..-.nd sticky (uet); 
possibly feu thin p-tchy cut.-ns; common very 
fine i;nd fine, feu medium port;rj; common very 
fine nnd fine, feu medium r:-id coi.rse roots; 
very feu smrll (+_ 2 mm) bl;:Gk iranatone 
grpvelo 

Bus3 275 - 3D0 cm similrr to 3u2, îi_,+; ojith VLTV feu angulnr 
quartz gravel pnd^requunt sm:!! (_+ 2mm) 
black ironstone grrvel. 
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M'-^.'-^l^. 'ik Ph^h P r o f i l e n a . IMLü P/AD F 735/82 

P a r t i e l e s i z e d i s t r i o L i t i a n ('..') 

g r a v e l depth 
(cm) 

0 - 1 2 
12 - 3n 
30.-- 73 
73 -125 
125 -160 
230 -280 

dry 

3k 
30 
4 2 
42 
44 
48 

silt 

24 
29 
28 
32 
38 
35 

fine' 
se'Hd 

31 
33 
22 
18 
12 
11 

medium 
Bond 

8 
. 5 
5 
5 

, 3 
3 

T ^^ !' • • 

' cbarse 
sfind 

3 
3' 
3 
3 
3, 
3 

textural 
class 

clr y loam 
clay loam 
clay 
clay 
clay 
city 

Chemical data 

depth pH 

(cm) (H^O) 

0 - 1 2 
12 - 30 
30c..- 73 
73 -.125 
125 -1GG 
230 -200 

depth 

5,1 
5.1 *• 
.5,5 
5,8 
5,8 
5„8 

EXCh, 
Ca 

pH 

(OaClg 

4,1 
•f-'%~g-

4,4 
4,4 
4,5 
4.4 

ex'.:h. 
iïg 

org. 

)(;;) 

2.46 
0,97 
C. 2.0 
0,27 
nod. 

• n.do 

exch. 
ii 

avail 

(__.„.. 

12 
7 
.4 
2 

' • •• 2̂  ^ 

.2 

e X c h „ 

IMa 

sol 
Al 

8»lf 
7.4 
2,4 
1.« 
1.B 
n.d 

exch 

Al 

sol. micronutrients 
Kn Cu Zn î'ic 0 

49.8 
50,2 
37 .B 
25,6 

8,3 
4,1 
2,7 
n,d 
ncd 
n, d 

8,2 
2,3 
1,2 
n^d 
n, d 
n,d 

2,5 
1.6 
,D~ï2 
flpd 

n.d 
n. d 

0.12 
0,05 
0,05 
n, do 
n , do 
node 

U I I _ L J ULiJ LCt'C base . A l 
s a t o s a t ' . 

(cm) (.-^^;.»-,™«=^,--, nieq/IOD g s o i l -—-— - ) 100 g c l a y 

0 
12 
•30 
73 
125 
230 

- 12 
- 30 
- 73 
-125 
-160 
-280 

0,22 
0,18 
0,13 
0,17 
0,12 
0,11 

0,23 
0,05 
0,05 
0,04 
0,02 
0,02 

0.38 
0,18 
0,23 
0.17 
0,12 
n„08 

, T -
• Ï 

T . 
T 

0,10 • 
-o'.io-

2.90 
1,80 
0,88 

0,35 
- n.(3 

11,7 
7.8 
5.»? 
5.2 
4.9 
4.8 

35 
26 
13-. 
12 

11 • 

lo­

ll ,0 

7t5 
5,<1 
2»2 
1.4 
n.d „ 

7 
6 
7 
7 
•7 
6 

78 
80 
68 
55 
57 
nod 

i.rtA-4 iS«n 
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T r o f i " E nc , 

d a i l nrme : 

I n t o c l t i s s l f i c ' - ' " t ; l L . n : 

5 a i l mnp u n i t :. 

Date, ü f i i g s c r i p t i o n ,• 

D e s n r i L u d '>:\j : 

L o c n t i o n : 

1 1 ü V cl t i fj n 

Lsr^ f l fp r in ; 

.•,,10 3 , 

;.( 

Müqat: t i o n ; •tn.ci 1 e n ei "'U s e 

A n t h , i l l s : '••"• 

Humnn i n f i u ü n c E : 

Cl i i ï iRte:; : 
.,- -,.• Hf,-

. P c r r j n t r n R t ! . : r i c l 

S n i l clGpth : 

• Dr ; ino.Qu : r̂  • 

/ • t ' e r i n e n b i - l i t v ':. 
•mi •''.•• 

..'._ t1 a i s t u ;c o. s t r ; 11* •*•• r 

* G r o u n c! ÜJ " 12 i*c'. :-

S u r f a c e . ' t o n e s : 

Rnck c u t e r o p s : 

E r ü s i o n : 

LL5 c a r e : 

Lnnr'. c n p c i l - i i i t y CIL-^S;-: 

[\iüJi-vr,Dr/'+r782 

r ' ld ' r - •" i ; n - ' " s e r i i : s - ..'•:-.' 

hurn ic c l f . y s a l ( F A D ) ; ü e r i c t r o p p q u e p t 

(L.,bi-:) n: . ,.:: 

27 "•'• ' 

2 t ^ - 3 l - 1 9 e 2 , . ^ • - • 

Uo f - i b i tD r n d L u e n . - T i n g - t i n n g 

e. lünn ü a l u J L z i - M u i i n i l u n g s : r s n c l , a p p r o x i -

i r i P t e l y 4 0 . 5 km E - o f the b r i d g e , o y e r t h e 

L u n g s j UT^i g r i d 2576 - 7D13 ( s h u c t 1124D2) 

1470 m 8 0 S 0 I 0 ?-q j .^^-^ I 

u n d u l u t i n g p l a t e a u , mnde up c f g e n t l y | 

u n d u l c ' t i n n u j o a d l a n d a r c n s nnd ï ; , u l c t i u ! j l y 

des.p in'cLg'Gri g r c . s s l ' ^ n d a r e c . s ; u p p e r s l n p e , 

n e a r c r e s t ; s l i n h t l y Qpn^gy s l D a e 1 - 3% 

r .h in g r ö s n l r n d , u s e d f c r n x t c n s i v c g r a z i n g 

n i l . , .-,«>-5 . '•- - - ' É 

b u r n i n g o f g m s s e s '••- ' ' • 

t r ü p i c c 1 s a u r n n " h w i t h ' en unÜTiGiW-^l r a i n ­

f a l l o f r i T ' c c 125C nvivi/ye'-r 

P n a l a h a r i Gtind 

v e r y def^ip 

p o o r 1 y d r t ' i n E d 

r r . p i d . t h r o u g h o u t 

0 - 8 5 ' c m r n c i s t , ujet bE lcu j .(n'i-tE.ir r a i n s ) 

,105 era? t h e g r o u n d u a t e r l e v ü l f l u c t u s t R s 

f r n m ê e v e r r l m e t r e s deep c 'ur i -ng t h e d r y 

s e a s o n t o n e a r o r a t t h e s u r f ' p c e i n t h e 

r a i n y s e a s o n 

n i l 

n i l 

no v i s i b l e e v i d e n c e 

J A ^ A G X __^^ 

Gu (Lüü); 5 

Hemarks no clay cutsns have bean observed 
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Pn'DFILL DLBÜi-aPTILr'^ (WSP/kDP/kO/BZ) 

uery dark g r a y i s h broiün (10YR 3 /2 ,mGiB t and 
IDY^ 5 / 2 j d r y ) uLry f i n e snnrl- l i ' i t h ;.? u t a k 
crutpb s t r u c t u r e , t e n d i n g t a -s'-nqlc; g r a i n ; 
lüQSE ( m u i s t ) ; mcnv; ve ry f ' i nu 'nnd f i n u p o r e s ; 
mnny f i n e , fcuj medium r a a t s ; t r a n s i t i o n 
fsmaath ene:', c l e r i r 

dcrk braun (1DYR 3 /3 ,Tnü is t ) v.er'./ f i n t ' sand ; 
f f ^ f 

single grt̂ in; IGDSE (moist); rnr'ny fine pores; 
c.p.rnmon very fine end fine roots; transition 
smooth ond clear •''• •' 

br'Dun (1ÓYR 5/3%*mDi3t)" vc ry fine srndy lofTim 
tc loamy s'lind;''single graih; cümmcn faint fine 
and medium light brr.unish mot"̂  les . ( 10YR 5/4, 
moist);loose (moist); meny fine,pores; common 
very fine, fine nnri medium rneta; trmsition 
smooth nnd gT̂ düËsl '' ' 

yellouish breun C1DYR 5/6,mcint) very fine 
Idörrty sfnd; single grrin; comrncn f r int to 
distinct medium bright;broun mottles 
(10YR ,G/6,moist); IgoSi.. (moist); •.rneny fine 
pores;, common fine irouts; tTrriyiticn smooth 
en,d clecr 

broLjnish yelloLj ( 1QYR 6/6 , moist) ' very fine 
sr;ndy loom; single grnin; loose (moist); mê ny 
distinct coarse reddish mottles (5YI-̂  5/8, 
moist); meny fine pores; few fine roots 
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AI\lA,LYTIi^;;.L. D.sTA • . ' / P r o f i l e n o . l\lluP/ADP/ifO/B2 

i ; ; ; a r t i c lE__s i2e_dis t r ibu t iQr i • (>•') 

W 

depth clay silt fine medlLro -.cacrse textursl 

(cm) '\:-

0 
Zk 

:•:• 37 
85 
100 

- Zk 
- 37 
- 8-5.-
-100 
-130 

2 
2 

,6\. 
5 
12 

12 
10 
•2Q^' 

17 
15 

s II n D. 

59 
58 
53-
57' 
kB 

sand 

2k 
27 

' 19 r 
19-.. 
•21 

snnd 

4é •••••̂  

k 

class 

very fine Srind 
very fine sr.nd 
very fine sandy loam 
very fine loans' sand 
very fine Sc-ndy loam 

ChemicEl data 

depth pH pH dï-o, 
C 

(HpO) (CaCl„) 
(cm) ^ 2 (%) 

•ï-iT-rm "^n: 

avail, 
P . 

ggl. 
Al 

i-

sol, 
Mn 

. . D - 2̂ ^ 
• Zk ^' 37 
37 - 85 
85 -100 
100 -13G 

depth 

(cm) 

0 - Zk 
Zk - 37 
37 - 85 
•85 -100 
100 -130 

5.i» 
5o4 
5.6 
5.7 
5o8 

EXCh, 
Ga 

/ 

0o17 
0o13 
Do15 
0o15 
O c U 

it.2 1.02 
k.5 ü.'&k 
k.l n.k5 
k.B 0.27 
5.2 n.do 

exch. exch.. 
rig h 

, 1 -' -1 • mnr-i/'inn r 
..- j-r-,^ uiGoy luu 1 

0,06 0.03 
0.03 0.01 
0.02 0.01 
0;ü2 T . 
0.02 T 

15 
15 .. 
15 . 
11 
6 •• 

exch 
•Na 

3' soil 

T 
T 
T 
T 
T 

n.d. 
n,d. 
n»do 
n.d. 
n,d. 

. exch. 
-Al , 

' " ^ j • ' -
• * 

n o d e 

n.d. 
n,d. 
n,d. 
n.d. 

n,d,. 
n.d. 
n.d» 
n. do 
n.d. 

- etc C L Ü E C E C bose P,l 
satWoSatt 

; (.. J'm_.)( 5̂  .) 

100 g clay 
2.6 130 n.d, ID n.d. 
1„6 80 n.do 11 n.d, 
1,2 20 "n.do 15 n.d. 
0.8 16 n.do 22 nod. 
0,6 5 nod, 27 n.d, 



F' r ü f i 1E n u , : 

8 r j i l n; me : . •,, >' • 

I n t , c l a B s i f . i c i . t i D n : 
_' ' ' '' •: '.J^ .K 

* ' • • .̂  Ti' " V 

S D Ü nipp;<,;ur),it :•-? ;•ƒ••'• 

Dnte af descriptran : 

Described by':' 

Lbr-'t.T-in : 
i . niii.-»r. 

w . [ V . . ü i / i * 2 / a 2 \ '̂ •''••' >:_ 

. l'-Ui3.UuülQ. üür iGH .- . .. 

o r t h i c f c r r r ^ l s a l (F.-.Ü); i ; l t i c h n p i u s t o x 

38 •• 

25-" l i -1 -963 . ' ; • • .. ;...̂  
" ' •• • 'i • ' " ' • > . • • • • 

• Uien " T i n ^ - ' t i P r i g - '• * "•' . ••• . ̂  

r3ang -K'-borrpn HorgF tri-ï'ijki' 13 km snuth of 

the msiin ropd,. ü ff-, griri 2S7B - büuu 
\. siieGt 

A. A A nfz ^^> 

ElEustian : 
;x'c>n' 

L endfarm: < .•;•. 

Uegetatian nnd Isnó use 

•,!•/. duik- •; • .w' • • 

Antftills : •: " ' 

•\fn3^-*^<tt 
i'.xH'-'-

Human influence : 

Climate : 

Parent materiEl :. . . 

Sail depth : ... 

Drainage : 

Permeability : 

Moisture state : 

Graunduater : 

Surface stnnes : 

Rock outcrops : 

Erosion : 

LUB code 

Land capability class : 

Remarks : 

I'ifSG m. aoB.l. ' 

mcderately; dissected plateau-, upper slope 

uniform slope 1% C[\IE) 

light to medium miombo uoodland uith 

'Marguesla-macraura as dominant spe6it-'S, 

EilsD Brachyste'gia boehmii, Manotes 

•species, Unpaca kirkiana and Paringri 

curatellifalia, moderate g-raui-th 

mound "typ'e anthills, with an average 

height of.3 m, an average base of 6 m 

'••• and. on auerr.ge 30'rh-apart, common itO cm 

high yellouj broun small anthills 

burning of. .undergrowth 

tronical savannah îiith an ur*iiTip(i,al rain­

fall of. circa 11DD mm/year '''•• 

musccvite schist and biotite gneiss of 

the Basemt-nt complex 

very deep 

well drained 

0 "• 62 cm moderately rapid, rapid belouj 

moist throughout•(after rains) 

not reached, 

nil 

nil 

no visible evidence 

1_B O F F 

A (1DYR 6/6) 

SI (LbE,); 3 

- no clay cutans have been observed 



Ah .0'- 10 cm 

AB. .10 • 35 nm 

SP,/ *tSt 

BA 35 62 cm 

,»Kj r* 

.•5' 

Buisi 62 • 116 cm 

BiJö2 116 • 175 cm 

Bms 175 # cni 

- ii86 -, 

very dcirk Ijrawn (1DYR 2/2,mniE.t nnd 10YR 5/2, 
dry) . acndy lonm loith s locisk niüdium r'nd CDL rse 

-̂  crumb structure j slightly hnrd (dry), fricble 
'Cmcist); mnny very fint; and fine, feuj medium 

. inped pores; mnny very fint r,nd fine, fE:ui 
mtdium roots; tranaition smooth nnd cltar 

yellDiJish brcun (10YP V^,mDf jt ;:nd 1DYR 6/3, i 
tT\fj —^ndy clcy lonm (fibld texture ssrr'y. Ir5-in)'f 
with a weak fino end m-̂ dium subsngulsr blocky 

many very fine, common fine and feu medium 
inped pores; many very fins, common fine and 
medium roots; trr?nsition smooth and gradual 

' brownish ycllouj (10YR 6/6,moist) clay (field 
texture sondy clny loam ) with a ucak medium H 
3nd cDcrse suhangular blocky structure; | 
slightly hnrd (dry), friable (moist), slightly 
plaatic and non-sticky (iüet)| many very fine, 
feui, fine end medium inped pares; common very 
fine, feu fine, medium end coarse roots; 
transition smooth and gradual 

brouiriish yellouj (slightly redder than 10YR 6/7, 
moist) ;clay. (field texture'light sandy clay) 
with a moderately coherent porous maswive 

; structure; friable (moist), slightly plastic 
and slightly sticky (wet); many very fine^. 
common fine and few medium pores; common very 
fine, few fint, medium and coarse roots; 

. transitinn smooth and diffuse 

brownish yellow (slightly redder than 10YR 6/7, 
moist) .clay (field ' texture sandy clayO with a 
mcderately coherent porous me.ssive structure} 
few distinct fine red (2o5YR'5/S,moist) m.ottles 
friable (moist), slightly plastic and slightly 
sticky (wet); rpany very fine, feu fine and 
medium pores; few vtry fine and medium roots;-
transition wavy and abrupt 

strongly cemented ironstone gravel (she.et 
laterite) 



3YR 5 / 2 , 
:i c o n r s e 
f r i u b l e 
medium 
fE:ui 

)YR 6 / 3 , 
:rr 'v. Ir.-n] 
" b locky 

!dium 
ne and 
'Bdual 

(field 
medium 
» 

slightly 
y fine, 
n very 
s; 

10YR 6/7, 
clay) 
ive 
lestic 
ine^. 
Dn very 
3; 

I 
10YR 6/7, 
u i t h a 

j c t u r e ; 
• mot t l e s 
s l i g h t l y 
and 
r o o t s ; - J 

•e t 

ü87^-

AI\i/-,LVTï;.;,L DATA P r o f i l e n o , NliJP/ADP/it2/a2 

P a r t i c l G s i z e d i s t r i uut ion (v') 

d e ; t h c l a y , s i l t f i n r medium c o a r s e t e x t u a l 
(cm) s n i n d . s a n d s^ind c l a s s 

6 

k 
3 

.̂  /•.., .. 3 
S <•; n • 

gravel 

D - 1C 
ID - 35 
35 - 52 
62 *116 
116-160 

B 
3k 
k€> 
kG 
kQ 

18 
19 
21 
17 
20 

kh 
31 
?Cr 
27 
23 

2k 
13 
9 
7 
6 

sandy 
sandy 
cloy 
clay 
clay 

loam 
clsy loam 

*-
-

0,6 
0,7 
0.7 

Chemical data 

'depth 

(cm) 
D * 10 
10 • 35 
35 • 62 
62 •lie 
116 -160 

•pH 

(HgO) 

5.2 
5.1 
5i3 
5*6 
5,6 

•. 'pH . orQo 
C, 

(CaClp) 

k,Z 1,72 
k^l 0,76 
l».1 0.3tt 
k^2 0.25 

,,.4..2 n.d . 

av nil 
P 

(, .i^. „ 

2B 
B" 

. . 5 
2 
1 

Al 
soli 
Hn 

"--'p p n>—>^ •-=—»---—-) 

.6.0 - 3,8 
6,2 Z,k 
6,2 2,0 
8.6 15.2 

" 8.0 17.2 

w ••"• 

dep th exch-,- • exch,* e x c h . èxc'h, 
=?•'".': f."-""'' .Ca' , . . ' Mg h '; , , l\la 

(cm) „ ( .^—^r-

O - 10 0 .65 
10 - 3^ 0^14-

-•; 35 •-- 62 O', 20. 
.. 6-2,-116 0*12 
" 116 -160 , O . U 

—«r me.q/100 g - s o i l 

0,5ft 0 .16 'T 
..0.2& -0 .14 . '•• T 

0 . 2 1 Do 19 . ; T 
• 0.Ö6 0 . 1 8 T \ 
; O.pA. •0.20 ; T 

. , • - - • • • ^ •• • f • •• • 

: n u. i: • 

exch. CE.C LLC ; EOLE' base Al 
Al* .. sat, :sat. 

O 100 g clay 

0..7tf 
0.77 
0.77 
1,06 
0,99 

•!.5,-^ 

k.3 
k,5 
U.3 
3.k 

: 7,i, 

13 
10 
9 
7 

"25,1 
3,9 
3.0 
3.1 
2.9 

23 
13 
13 
8 
11 

37 
59 
56 
75 
72 

.1 ...U'' 

•v: v,v.-^:f#^-\^\^ 

;' .;iv''. • 

':i •' 



m i»88 -« 

~rai ilf n o , : 

Soil n'me : 

Int» clpsyifiuntian : 

Sail mnp unit : 

Date af descriptian : 

Described by : . 

•Locrticn ; ' •'• 

tievetion ï . 

Landform : 

l /egeta t ion nnd land use 

^ ^ .'t ' 

• A n t h i l l s ï . 

Huni?n in f luence ,t 

* .̂ 

Climate : 

Parent mnt-erinl : 

S o i l depth .: 

Drnincigs : 

Permestu-l i ty •-. 

Moisture stnte i 

Grounduatsr ; 

Surface stones : 

Rock outcrops : 

ShilcnrJtTi a e r i e s 

Vix.n-f-hn-n foT-T^Elso l ( F , . G ) , U l t i ü H s p l U S t o X 

(U5DA) 

35 

25 -11-1583 

liJen T i n g * - t i a n g 

a l o n g the read t o Chov/ue s c h o o l ^ 3»=4 kW 

south of the j u n c t i o n to Wtcmtru; UTM gr id 
3029 - 6^27 ( s h e e t 1225A3) " • 

1170 m a » s , l . 
gently unclulr'ting plateau, nrest^ slope 

O - 1i;< (Süj) •• > .. 

t medium dense miombo ujdodland uith Isober* 

linia angolensis ahd Brachystegia boehmii 

as dominant species, also Diplorhynchus 

ccndylocarpon, Pafinaria curEtelllfolia 

and UapEca species; although the"area is 

presently uninhit^.d it .Jna's probRbiy been 

uncer, chitimene cultivation end the forest 

is largely .reg'roiüth, elsewhere rchitemene 

cultivation with cassava -as fnain crop 

mound type''fin'thil̂ liaiî gr̂ yi;. with : n,-average 
• • • • ' •• * * , . ^ 

height of k jn and rn avL«rage bcf̂ e.'of 8 m| 

pinnacle type anttïllls,-.yellow .brown^ with 

an average heiight cf '1»5 m and an" average 
,.•••' » . • i ' •'•••' 

diDTheter of 1 m, both types on aveTage 50m 

apart, common grey .30 cm high sma.li .• 

anthills 

none a t p r e sen t , r exce f i t - f or fuelwood gather» 
ga the r ing and bufning of*. undei'gEoijsth 
t r o p i c a l savanrtèh with an unimodal r a i n f a l l 

-. t. • • , • • , ' • "• 

cf circa I'Ô S mm/year 

biotite schist of the Basement complex 

.very dei-p to deep 

well drained 

D «». 34 cm moderately rcpid^ Zk • 1 4 2 cm 

rapid^ moderately rapid Ü L I C W 

moist throughout (after rains) 

not reached 

nil 

nil 



• • ' * • , 

"• -^ itSg---

l u s t o x 

»A km 

TM g r i d 

l ope 

oehmii 

chus 

O l i B 

eü i s 

been 

f o r e s t 

smeriD 

erage 

8 ITlj 

k tüith 

e I's ge 

ge 50m 

gather» 

N" 

•Erpsi.ün : 

LUB code : 

Land ccpability .clcss 

Remarks : ... 

no VIS 

_̂ 1 B 

,A - -

31 (LU 

- no c 

itile' E 

(10YR 

Q ) ; 3 

Iny CU 

•.:5j^;;*.%.^; ;•.,,.: .'1-, • ••;-. 

V i d e n c e • • -̂  • "-•• -. >%r*?^- • * 

6/6) 
'*\ A'l 

béëp. übÊ&rved 

'Ah O - , .6 cm 

tarrs hovq 

• • • • # ^ •• 

hiiOflLt DELUKIFTItjr^ (NUjP/ApPA3/a2^-
-Wc* •»??• » ? • 

AB 8. * 34 

dark g ray i sh -b rcu jn 
7 / 3 , d r y ) sandy l o a 
ccars t i crumb s t r u c 
many very f i n e , c 
i nped p a r e s ; many 
m e d i u m , r ü r t s 

10Yfl 
and 

(1DYR i i / 2 , m o i s t ' and 
m u i t h a lueak medium 
t u r a ; 'very f r i a b l e .(,ijioist) ; 
fnmcn f i,rve ^arid ' f eu medium 
v a r y ' f 'ine and 

t r a n s i t i o n stnocth 
f i n t i few 
and c l e a r 

BA 

'«.••• 

3k " 

--v 

cm ypllcuish br 
..-.•>• dry) sandy c 

tuith. B uieak 
. •friaÊle (moi 

' 't medium ana c 
" : rind'- meclium, 

•' .Bnd gradual 

55 cw'^'broLjnish yel 
loam uiitb a 
blocky struc 
plastic c-nd 
and coarse p 
and coarse r 

DUJh '( 10YR'. 5/5,moist ancl '̂ OVR 7/Ct, 
lay Iccm (field texture, sandy loani) 
fine su-bf. ngulör bl'Dcky structure; 
st);, many'very fine,'few fine, ., 
DBFse porc;,s ;".CDmmnn'very • fine, fine 
fE:w coarse roats;' ixarvsitian smooth 

low ( 1 D Y R 6/6jmnist) clay to clay 
weak fine an.d; medium subanguler ., .. 
ture; friable (moist), slightly 
nan-sticky (wet)^ few fine, medium 
ores; few very fine, fine, medium % 
OQt§^ transition sniooth rnd diffuse-

BW51 55"- 1it2 cm 

"••s 

brcwhish w.éllow (slightly redder than 10YR 6/6, 
mais;t) clay laam to clay" üfith a mcc; ratcly 
cohe-r.gnt parous "massive Istt-uctura; friable 

i-'̂f . *̂s ';'•-,.. ,(mais1̂ ,v slightly plastic aha ncn-sticky (wet); 
'"•-•'" . '"•. ;•,'' '̂•̂  " few ve,jfy fine and medium pores; few very fine, 

;. >\' *•• ' fine ana medium ronts; few small ironstone 
' .; c- gravel; trinsition wavy and clear 

Bws2 IkZ - 150+ cm similar to Bwsl, but with v; ry frequent small 
ironsttjne gravel 

'infali 

cm 



ANALYTICAL D H T A 

Fertiele size ciistribution C*/É) 

Pi-Dfile no. mP/kDP/t*3/a2 

depth 
(cm) 

0 - a 
B ^ 3k 

3^ - 55 
55 - 95 
95 f̂ 135 

cluy 

14 
32-
kQ 
38 
hM 

silt 

16 
• 16 
19 
26 
23 

fine 
sr,nd 

43 
19 
26 
21 
20 

medium 
sand 

23 
27 
10 • 
9 . 
7 

COO?SE 
sand 

k 
6 

..-. 5 
6 
6 

tExtuTEil gr; vel 
class 

sonriy loam -
spnd caly lonm 
cley laam to clay 1,1 
clay loam ,2,2 
clny 7,U 

ChemieEl dnta 

depth 

(cm) 

0 • a 
8 • 34 

34 - 55 
55 .• 95 
95 «135 

pH pH org, 
G 

5^1 

5.1 
5.2 
5,1 

4,1 
4.1 
4.1 

4,1 

1,10 
0,51 
0 .4 2. 
0,29 

ID 
7 
.6 
3 
3 

n, d. 
n.d. 
Had, 
n, do 

n.d, 
n.d, 
n,d. 
n, d. 
n»d. 

a.HYf. 

depth. 

(cm) 

0 - 8 
8 - 3 4 
34 - 55 
55. - 95 
95' -135 

BXCh, 
EB 

(-

GXCh, ÜEC CLJ EuEC base Ml 

0,22 
0,23-
0.17. 
0,13 
0,12 

0,12 
0.09 
0.07 
0.06 
Do 06 

0.08 
D.08 
0.06, 
.0,06 
0.06' 

T 
0.01 
0,01 

n,ü 
'n.d 
Hod 
n.d 
n.d 

3,3 
4,3 
3,5 
7,0 
3.8 

mei 

100 g 

24 
M* 
9 
18 
9 

sati 

cla V-
n , 'do 

n , d o 

n.d. 
n,da 
n.d. 

13 
9 
9 
4 
7 

s:;3t, 

«>.) 

n.d. 
n. dt 

n.d 
n.d 
n.d 

-*• . •>'-

•:ft''.f' 



it 3 /82 

r; v e l 

1.1 
, 2 . 2 
7,it 

se Al 
t» s :31, 

H r o f i l E n o . : 

i i u i l ririiiv:: : 

Int>. c l i i s s i f i c F . t i o n : 

S c i l m c p u n i t : 

. D a t e of r i e s c r i p t i a n i 

D e s c r i b e d -"by '• 

L o c a t i o n ; • :'* 't'^. 

Elev; t i o n : 

Landform : 

V/ege ta t ipn and I snd use ;' 

*» " k.^4' ., •'> ." pw"«f . f^W'f^r 

A n t h i l l s : 

•.?,̂ .̂* vl'... > Humnn i n f l u e n c e : 
•, ft. ' ' • 

'• ' .̂ , 'C l ima te *• . 

Pp,rent m n t e . r i a l : t-: I a 

':f;\y..J.,.^''f-i^: Sail d-epth : 
' S 

, 

PeriTiEabi l i ty : . i^éi^l^f ' 

M o i s t u r e - s t a t e :• ^10,^'. .-f®̂  

BroundwEiter : 

S u r f a c e s t o n e s ' : • \--~ 

Rock, o u t c r o p s : f'+is 

rLUB code : ' r- " " ' 

•Land c a i r a b i l i t V clciss ? 

Remarks : . , ; ' i '; 

• .^1. , 

|-\iv:i' /MDFV^e/83 

iMtuiiiuu at.ritjö 

g l j . y i c f e r r i l s o l (KAü); Gjjinquic h'-nplustox 

1f t -3-1983 

U,- Mbi'tt' anc- IJcn T ing - t i r ; nQ 

aloH'i wns tFrn Li-'Linrh o1 Nt.Rmbu •^uedi ' 

'1,1 km o of t h e curnoff toidaroö xnu 

r'h"V!-'" •"r"!-^; •.'"'"f. gr** r* ' '9 ' '7 - CUh? ( s h n e t 

1225A3) 

H^tO m a o S , l , 

r i v e r t e r r a c e , s l o p e 0 - 1 % 

m&tiiijm dense secondary miombo uoodland 

luith Brachystegia boehmii and . 

Anisophyllea boehmii GS dominant species, 

also Brachystegia sniciforrais, Hymeno» 

cardia scida, Farinori curatellifolio and 

Erythrophleum africanum; local land use . .. 

is shifting cultivation with cassava, ' 

maize and .rice aŝ  main crops 

"mound type, light grey, with an average 

height of 1.5 m, on averagu base of 't m 

and 'on average hO m spart 

previously cultivated by hoe 

tropicEjl • soÜBnn<Fih with an unimodal rain­

fall 'of circa 1D75 mm/\jü.vT' 

Kalahari sand, possibly rEUiorked 

very deep. 

moderately well drained 

0 - 71 cm- rapid, moderFte belou 

moist throughout (after rains) 

not rsachtd 

nil 

nil • ' . • • ' • 

lj_ B C C 

D iil1 - (1QYR i t /6) 

S2uj (LUB); 3 

. - , t e x t u r e v ö r i s t i o n s of t h i s s o i l r a t h e r 

' l a r g e • , . 

- h e a v i e r sandy c l a y s u b s o i l o c c u r s 

,;most?l'y Cii thin 9D cm 

i « r ; 
J ri , 



Lrosian : 

Ahl D • 11 cm 

H "ï̂ H* 

-v 

4,*-!. ^ »• 

Ah2 11 • 25 cm 

r-ï r 
. 'rt'iT'~ 

AB 25 41 cm 

- no cli y r.utpns hhve bRcn observEd 

no uiaibla avidc:nce 

PROFILE DE'Ŝ JHIFTIOr,' (Nlijr/ADP/^6/82) 

dark grey' OOYR 4/1,moist end .1DYR 6/2,dry) 
S'̂ indy lotim with a wepk fine sub'nngulni^ blocky 
ntvvr.turii; very frin^^iL (moist);'rnnn,y very 
• fine nnd feui fJnL root.3; mr.'ny viry fine and 
fine, cammbn medium iiipod and exped pures, 
trrineitisn smooth Rnd /ilEnr 

dark 'grayish broun (10YR if/2,moist and 10YR 
7/2,dry) s.andy locm with a-'uiÉsk fine and 
m.cqlium subengulnr blocky strucjjyFe; very 
friable (moist); manv̂  very fine, Tew fine and 
medium mostly inpe'd porbs; ' many very fine, 
cpmmon fine and feu medium and coarse roots, 
tr'snsi'tiDn smooth ^nc grcdual 

grayish broun ( 1 
a uBEk 'medium subringu 
mnny very fine, feu fin' 
P 
c 

Bus 

BCg 

Cg 

DYR 5/2,moist) sandy losm with 
, ŵ>...> ...u.̂ *̂ .,. -^bringular blacky structure; -J 
inny very fine, feu fin. nnd medium inped 
lorcs; caramon very fine, feu fine, medium and r 
;oarse roots; trc^nsitian smooth and gradual 

41 « -71 cm very pnle broun (slightly yellauer than 10VR 
7/3,* moist) sandy clay lopm; comman faint fine 

,' *,;'-• and medium yellou (10YR 7/6,maist) mottles; 
ueak medium and oonrsc sub^ngular blacky ? 
structure; friable (moist); slightly plastic '' 
and nnn-sticky (uet); many very fine, feu 

• fine and medium i'nped pores; common very fine, 
feu fine, medium and corrse roots; transition 
smooth and gradual •' • ., 

71 - 185 cm light yellou (slightly brouner than 2,5Y 7/3, 
moist) sandy clay loam; common fine faint to 
distinct yellou (10YR 7/6,moist) mottles, and 
common faint medium light gray (2,5Y 7/1,moist) 
mot-ties; ueakly coherent porous massive 

• .V. .structure; friable (moist), slightly plastic 
>*'*•'-end non-sticky (uet); many very fine and feu 

fin-E pores; feu very finfe, fiae and medium 
roots 

185 •• 220+ cm uhite (2,5Y 8/2,moist) sandy clay uith feu, 
-... .• locally common, prominent medium dark red 

(2.5YR 3/6,moist) mottles-

üUia 
i •• » i '* . • 

•" 0 

• "̂  as 

r * •' • 

ui 

on 

3* 
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ANALYTIJ..L DkTA 
• y i 

P r o f i l e n o . l \ l lüP/ADP/ i*6/82 

P a r t i c l e s i z e d i s t r i b u t i o n (',.') 

i.. '7(Ui. i sU "•' 

dry ) 
b l o c k y 
ery 

and 
s , 

OYR 

e and 
e» 
o t s , 

I sm tuith 
e ; y 
d ' ! 

jm and ^ 
-<ual 

10YR 
t f i n e 
e s ; 

s t i c 

f i n e , 
i t i o n 

7 / 3 , 
t t o 
, snd 
, m o i s t ) 

s t i c 
f e u 

urn 

e u i 

3^-- - . 
'ÏÏÏ 31 ' 

d e p t h 
( cnv) 

0 • 11 
1 1 - 1 5 
2 5 • U^ 
A l . - 7 1 ' 
7 1 - 1 2 0 

120 - 1 8 5 

- • - . . . . J 

ChemiCGl 

d e p t h 

c l o y 

12 
15 

' « 1 3 
32 

• 25 
38 

__d2tB 

pH 

s i l t 

8 
8 ' 

17 
20 
15, 
ID ' r 

. i ' • ' 

f i n e 
sÈ'n'd 

1S. . 
35' 

. 1 6 
B 

15 
31 -

Wr-.- • 

o r g . 
C 

._ med ium 
. s e n d 

. 50 
35 
kk 
30 
26 
15 

• • 

a v a i l . 

c a r r s B 
s a n d 

-1-1. r ' 
1' 

10 
9 

19 
5 

;., s o l , 
' h i 

t e x t u T r i l 
c l a s s 

s.8ndy- l o a m -
s a n d y l o c i j i , 
sen t j y ' l o a m 
s r p r ' j y r c i - a y " 
s a n d y c l s y 
s c n d y c l n y 

i • r.'ï 

Mn ''''^' 

*••' 

l oEm 
l o a m 

1 

'j'4 

g r a v e l 

(cm) (/b) 

0 • 11 h,e> 
1 1 - 25 5 . 7 
25 - 1*1 5«5 
«•1 * 7 1 5 , 1 
7 1 - 1 2 0 5 . 0 

120 i i i a s . 5 , 2 
y. I - V -i.- f^. fc^ 

'--dfi-flth ' 

• (cm) , C-

0 - 1 1 
11 - 25 
25 - A1 
<f1't*^ 7 1 

. .71 ^ 1 2 0 
•'12a • 1 8 5 

't-, 2 

A , 2 

• o , 2 e 
0 . 0 6 ' 
0 . 2 7 
0 , 1 7 

'̂ h . d . 
*«i»',_ lit* • 5 ^ ^ 1 . 3 U . , i * , i * 

e x n h , 
. G R .• 

0 , 5 2 
.0^13 
0 , 0 7 
0 ^ 0 8 
0 * 1 2 
0 , 2 8 

' ' é x c h , * E X C h , 

11 
3 
9 
5 
7 
4 

e x c h , 
Na 

•raeq/IOQ' g s o i l 

'0 , ' i ' 3 0»05 0 , 5 7 
0 . 1 3 , Q . 1 1 . 
0 , 0 7 0 , 1 5 
0 , 0 8 0 » 1 6 

•0. ,12 V V D J I € 
0 . 2 8 0 , 1 3 

! , • • ; • '• • ' ' ' -

0 , 0 i+ 
0 , 0 5 
0 . 0 5 
0 . 0 7 
0 , 0 5 

* / /I '.•< f' 

t-sr; 

y '*. : i j ; . : 

;v r '̂.•• '̂'••ïijï'» * •j;«*'ri' 

è - t ï ö ; v ^ ^ j r v U*^ 

n , d , 
n . d . 
n . d , 
n « d a 
n . d . 
n . d . 

. d 

. d 
, d 
. d 
*P 
. d 

i f 

CEC ÜLC 

.) 100 g 

EÜI.-C 

c l ' " y ( . ' 

b a s e 

s a t . 

n . d 
n . d 
n . d 
n . d 

-n, d 
n . d 

2 „ 6 
1 .7 
2 . 0 
2 . 4 

' -2.3 
2 . 8 

22 
'12 
16 

7 
" ^ 
7 

/ • • 

n . d 
' f i . d 
n . d 
n»d 

' n , d 
n . d 

32 

t 
30 
33 

A l 

s n t , 

n . d 
n , d 
n , d 
n . d 
n . d 
n , d 

* - . * • ' 

• f., 4 

ƒ. C u U i'.J ^....« .;. .if^ii/ '< 

,-kJ Ü). i. 

JBO* •^ . -

. V ^ ; ' . 

^^ 11) 



'ITfT' 

Profile no,: 

sail uamu : 

Int, Cl^isaification 

Soil map unit •; ' 

Date of description 

Authors : 

Locntinn : 

Elevation ; 

Landfarm : . . 

Uegetation and land use 

Anthills : 

Human influence': 

Climate : 

Berent material ; 

Soil depth ; 

Drainage ; 

Permeability i 

Moisture state i 

Groundwater : 

Surface stone : 

Erosion : 

LtUa cade- : 

Land cap, class : 

Remarks ; 

I 

i 

, .. - ^ ^ -

1\!lüF7HUF/0t»7/a2 ' 

b h i l B n o a s e n a a ' •'•-*. 

x a n t h i c f e r a l s o l (Fi^.O) ; u l t i c h a p l u s t a x 

.(UaDM) 

• 55 ''' •••••• :[ , 

' , 2 7 - 1 1 - 1 0 8 2 t -T î-

Iden Ting-tiang' and G«H, Ngoaa 

\,Bbout ?rin m M'rf >.hv. SoiueJii-Nuĵ liltrrigB 

rond just,Id of tne;Shilendö turn»Qff, 

' t'T" T-'r' 3'̂ f«*-G389 (chsct It'^SS^) 

, appxQx. 1U50m 3,8,1, - .:. 

plateau^ upper slope, slope-< 1% (N) 

: pit sited medium dense miombo"̂  uoodland 

~' with Brachyetegis boehmii, >farqüesia 

macroura and Monotes -spp, as'dominant ' 

' species, also Anisrfphyllea b'oehmii, the 

tree growth is moderate; the- area IM of 

• the road Is uninhibited (protected foreâ  

mound, type with a dark grey cglour, an 

average base of 8 m, an average height c 

5 m and on average 70 m apartj few small 

greyish, anthills, with an. average diamët* 

of 20 cm and fen average height of 30 cm-, 

burning •:>• ' .. | 

tropical savannah iiiith an 'unimodal rain­

fall of circa 1250 mm/year ] ^ 

probably musovite^kyanite schist of the 

Basement complex 

very deep 

well drainRd, tending to moderately well 

drained 

rapid in the top two horizons^ moderate!* 

rapid below é 

0 •<• 58 moist, 68+ just maist(after reirr 

not reached 

nil 

no visible evidence 

1 B B C C 

0 - - (7,5YR 4/6) 

S1 (LUB), 3 

- moderate termite activity 

- no cutans have been observed 

I 



p l u s tax 

i 

a l rain-

of the 

i 
e l y well 

oderote;' 

e r reir^ 

Ah C .> 13 cm 

n i l u n g s 

- Q f f , 

(N) 

o d l a n d 

e s i a 

i n a n t ' 

i i , the 

a IM of 

e'd fores 

u r , an 

h e i g h t c 
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PROFILE UtbUrahTlLN (NliJP/AÜF/^V/BZ) 

g r t y i s h y c l l o i j bro.Lin (1DYR C/SVitiortt* end 
1DYR 6 / 1 d ry ) , sundy lunm w i t h a ueak medium 
crumb s t r u c l ü u f e ; ' s i i i o h t l y h&^d, t e n d i n g t o 
s o f t (c ' ry ) , - v-^ry f r i a b l r CmoiB + ) , non p l r i t i c 
1,,-Mi OwH ;-t*wUi^ C w t t ) ; mnty very f i n u , fBW-f i n e 
i n p e d p o r e s ; mnay ve ry f i n e and f.r.nE-, f eu ; '• 
mpHi(.|r> •pnr.+p. +.^„r^-^tiQn c l e a r and "smooth 

13 36 • cm 

•r-C^s 

36 4 ^fi cp» 

ëö' ^* 15'Q crrt* 
* 

d u l l yeloui ish brqion ("lOYR k/ 
S/3 d r y ) , sandy Ipero luith a ui 
s u b a n g u l s r block'y si^^uctui-e, 
Cdry),- very f r i a b l e • . ( m o i s t ) , 
non . s t i c k y ( u r t ) ; tnany very 
i nped p o r e s ; many very f i n e , 
feu medium f o o t s ; t r a n s i t i o n 

b r i g h t br 
locm tijith 

•.ystructwre 
slioJn-tXy,; 
many very 
i n p e d por 
r o o t s ; t r 

•b range ( 7 
a modera t 
s t r u c t u r e 
( m o i s t ) , 
( w e t ) ; ma 
ve ry f i n e 
f Big,; s m a l l 
g r a d u a l 

öiüH n . S Y R 
a^VJ^ak fntid 

; haifd ("dry 
p l a s t i c and 

f i n e , ccmrfi 
e s j , common 
ansx ' t ion ' Sm 

.5Yf^ f>/6'ifno 
e l y "d'oheren 
; ha rd to» v 
s l iSh^ t ly -^1 
ny 'very ' f i n 
, f i n e , med 

krotowlTias 
' • ' • * : • ; . . • • 

^/G.^mois 
ium'sub 
0, frlab 
^ slightl 
on fine-
very fin 
D 0 1 IT- »Fi'n d 

i s tX'^san 
t' porfjus 
e ry •iaard 
a s t i c : a n 
e and fe 
ium' and 
; t r a n s i 

3 ,n ip l s t ; and 10YR 
Bsk r^iedium 

s l i g h t l y ha rd 
n-tJn..plas t i c and 

fir}GM9„^ti few f i n e 
.domman f i n e and 
smooth and c l e a r 

t ) söndy c l a y 
n g u l a r b locky 
i e .'•(•mplst) » 
y s ' t i cky ( u e t ) , 
anri;,.fc^ medium 
B and feui f i n e 

grajfiual 

dy,;. c,la:y loam uiith 
:mas.sive s t r u c t u r e 
( d ï y ) ^ f r i a b l e 

d,. ;;s 4i 9 h 11 y sticky 
u) fine pares; feu 
coarse roots; 
tron smooth and 

Btg 105 # 270+ cm orange (7,5YR G/SjmtDiS-t-̂ -sandy'jir̂ î v'y loam with 
;̂  ̂  •' , ' • •, a moderately, coherent porous massive structure; 

,; * /'•• . >» common f ine *fnint' palé:;jfellp,w j;.?.,5Y 8/4,moist) 
". •••• , and'few fine disVinct bright b;:own (7,5YR 5/8, 

/'*••• -:.;moiöt) mottles;, 'friable. (ma-ist)i;;-slightly 
;.",;. * i' '• ,. plastic anö* slightly sticky , (-wet) ; common 

•'•' •., ueity finejt'Bw fine nnd^ medium p,ares; common 
patchy thin' cutons commcn fi'ne anci few very 
fine and few very fine roots; between 190 and 
al 210 cm grequent gmoll soft Fe concretions,, 
elsewhere few smnll sqft Fe concretions 
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?§:£ t ï£ lê_Si5Ë_dis t r ibut ion CA) 
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^depth 
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38 • 68 
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, -i : ••' 'IO5 - 1 5 0 
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Profile no, s -:,}?' 

Soil name '5 : -%' ' "''" • ̂  

Int. classification jv'̂  

•Soil map unit j .̂  

Date of description ; 

DescrilDed t)y : • 

Location ; 

Elevation : ""' 

Landform ; 

Vegetation and land use 

, ' • 

Anthills : ' 

Himan influence ; . , 

Climate t . , 

Parent material ; , 

Soil depth" :"•' ' ; . 

Drainage t -' . 

Permeability ; 

'Moisture state : 

Groundv/ater : 

Surface stones ; 

Rock outcrops ; 

Erosion : 

LUB code ; 

Land éapability-class ; 

Remarks s 

HWP/ADP/51/83. ••• :.î î -i„v' ' 
.: •Chim'bwi series - , , 

dy^tric fluvisol (PAO), ty^ie tropaquept 

^(¥SDA) • • " •,:/•• 

40 • 

25-1-1983 . • -;•• : 

Wen Ting-tia^g and.'R.N, Magai 

. along the Kaïuïü'shi roa:d, about 16 km-E 

of the Lur^ga'riVer, UTM gr4d;4652-5726-;, 

(sheet 12.26D3) , 

approximately 11.80 m-a,s,l, '-. . . 

flat flocpr of very large • damho, several 

km in length and about 500 m wide 

: lopen grassland, probably not being used 
agriculturally. 

few mound type-, about f> m high ,̂  

none other than burning and gathering ff 

thateh grass . 

tropical savannah v/ith an unimodal rainfall 

ff circa 1275 mm/year" 

lluvial deposit, ' :•.. 

^ very deep 

. poorly drained '• '• •'' 

.not assessed . ,. , . • , 

•Upper, 60 cm moist, wet below, at several 

places the siirface is soggy 

at about 80 cm 

nil 

nil 

no visible evidence 

1 D D D g ̂  _• 

0 W3 (IOIR 4/1) 

Ow (LUB), 5 

- samples obtained by augering 

.•''1' 

•W 
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SUMMARY PROPIIE DESCRIPTION (N¥P/ADP/51/83) 

Ah 

Au 

20g1 

2Cg2 

verv dark gray (10YR 3/1,moist and 10YR 5/2, 
dry) clay loam 

dark gray (10YR 3/1,moist and 10YR 6/2,dry) 
clay loam 

light brownish gray (10YR 6/2,moist) clay 

90 - ISO-f cm pale brown (10IR 6/3,moist) clay with common 
-•'X ,4 .\. .• brown mottles, laterite'^aAreIs below 100 cm 

0 - 15 cm 

15 - 60 cm 

60 - 90 om 

ANALYTICAL DAgA 

Particle size distribution (%) 

Clay , silt depth .: 

(°°̂ ^ . 
0- 30 
30î  60 
60" 80 
80-120 

32 
50 
Si-

f ine, medium co^i>^e 
sa'ïid sand sajid 

31 
34 
31 

•27 

37 
32 
17 

10 

1 
1 

.1 
1 

0% 
1.. 

textural 
class 

clay loam 
clay loam 
clay 
clay 

Cbe|^ca2_|at| 

depth ' ' 

(cm) 

0 - 30 
^ 30-^-60 

60- 80 
80-120 

4 

depth 

(cm) 
0 - 30 

30- 60 
60" 80 
80-120 

• pH' • ."-pH: 

^ ' ) (/Kto ) 

5.0 
5.5 
5.7 
5.9 

6.0 
6,4 ' ' 
6 .5 
6,5 

Qrg^^ 
0 . 

2', 22' 
0.51 
Oo40 
0 . 3 1 ' 

7 
6' 

.*4v-
1 

', '•y_£.vj\£'';'.«'5--

gravel..' 

Miiu^ 

J - ' ^ 

n , d , n.d^,.^;,^,., 
n . d . n.d,"';'"''" 
n . d . n . d , 
n . d . n . d . 

exch. exph. ^e:^ch, exch.. <exch-, 
Ca Kg ' ' K Na Al 

base 
s a t . 

( — 
3.90 
2 ,35 
4.00 
4 ,20 

meq/100 g s o i l 

0,82 0,01 
0.74 0,01 
1,65 0,01 
1.65 • 0.01 

T ' n . d . 
Ö.,'Ö1 liVd.-
0^01. n . d . 
0,01 | i . d , 

' • 0 

,£#J.i:^,- •«• ' 'ff**;T>v 



;> 100 

APPHKD-ÏX I I I F r o f i l e d e s c r i p t i o n s and a n a l y t i c a l d a t a from p i t s o ther 

than those opened dur ing the survey"of the p r o j e c t a rea 

S o i l p r o f i l e d e s c r i p t i o n s with t h e i r acconipanying a n a l y t i c a l d a t a of two 

previous surveys in the p r o j e c t a rea have been used in t h i s r e p o r t . They 

have been taken from Heilmann's e x p l o r a t o r y ."oil ?!ap of Mwinilunga and 

Solwezi d i s t r i c t (Heilmann 1977) and the se ra i -de ta i l ed survey of p a r t of 

the Solwezi dome south of Solwezi boma (Broekhuis I905) . In the t e x t these 

p r o f i l e p i t s are i d e n t i f i e d by t l i e i r f u l l p i t number. 

P r o f i l e no.s 

S o i l name % 

I n t . c l a s s i f i c a t i o n 2 

S o i l map u n i t s 

Date of f i e sc r ip t ion : 

Described by s . . 

Locat ion ? 

Landform : 

Vegeta t ion ; • • •• 

Climate ; 

Pa ren t m a t e r i a l i 

S o i l depth s 

Drainage s 

Pe rmeab i l i ty 5 

LUB code s 

Land c a p a b i l i t y c l a s s 

Remarks i 

:'V/r/l5/77 (RRin/P 15/77) 

Samfya s e r i e s 

xan th ic f e r r a l s o l ( F A O ) , t yp i c h a p l u s t o x ' ( U S D A ) 

21 

19-10-1977 

P. Heilmann 

along road from Ikelenge to Angolan borde r , 

approx. UTli g r i d JT 8868 ( s h e e t 3C 55-15 

p l a t e a u , s lope Q -r 5% 

degraded woodland 

t r o p i c a l savannah v/ith an unimodal r a i n f a l l of 

c i r c a 1425 mm/jear 

g r a n i t e ' • 

very deep 

wel l dra ined 

moderate • • 

1 1Ü F F F 

A - - il.^YR 6 /5) 

CI ( L U B ) ; 2 

d e s c r i p t i o n based on auger ing only 

A 

AB 

3w 

0 -

10 -

40 » 

BRIEF PROFILE DESCRIPTIOLT 

10 cm very dark g ray i sh brown (IOYR 3/2» mois t ) sandy c l ay with 
a very weak s t r u c t u r e ; s t i c k y and p l a s t i c (wet) 

40 cm brown (lOYR 5/31 mois t ) sandy c l a y to c l ay with a verjr 
weak s t r u c t u r e ; s t i c k y and p l a s t i c (wet) 

90 cm l i g h t brown (7.5YR 6 / 5 , mois t ) c l ay without any macro 
s t r u c t u r e ; ve ry s t i c k y and pde^ t i c (we t ) ; r a t h e r compact 
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ANALYTICAL DATA r o f i l e no. H^P/l5/77 

P a r t i c l e s i z e 

depth 
(cm) 

0 -

20 -

40 -

60 -

20 

40 

60 

90 

d i s t r i b u t i o n 

c l ay 

57 
48 

48 

50 

s i l t 

9 
8 

6 

5 

. -:.— 

{%) 

f i n e 
s and 

35 
28 

52 

52 

— - „ . - : . . . . . 

raediijir; 
s and 

16 

12 

10 

9 

coarse 
s and 

5 
4 
4. 
4 

t ex tuxa l c 

sandy c l ay 

c l a y 

c l ay 

c l ay 

Chemical d a t a 

depth 

(cm) 

0 -

20 -

40 -

60 -

depth 

(cm) 

0 -

20 -

40 -

60 -

20 

40 

60 

90 

20 

40 

60 

90 

pH pH 
(lIpO) (CaCl. 

n . d . 

n . d . 

n . d . 

n . d . 

exch. 
Ca 

( 

0.60 

0.20 

0.20 

0.10 

4.4 
4 . 2 

4 . 2 

4.3 

exch. 
Mg 

0.40 

0.10 

0.05 

0.10 

org. 
) c 

(fo) 
1.48 

0.94 

n . d . 

•n.d. 

a v a i l , 

( _ - . „ _ _ ™ 

7 
3 

n . d . 

n . d . 

exch. exch. exch 
K ,:. Na ƒ;.! 

meq/l 00 g s o i l — 

0.28 ' 0. 

0#14 0. 

0.12 0. 

0.14 0. 

04 n . d . 

04 n .d . 

04 n . d . 

04 n . d . 

G O l . 

;.l 
pv.ra — 

n . d . 

n . d . 

n . d . 

n . d . 

CEC 

1 0 . 0 

6.4 
5 . 8 

4 . 2 

s o l . 
?ln 

n . d . 

n . d . 

n . d . 

n . d . 

CEC 

t o t a l 1 

0 .07 

0 . 0 5 

n . d . 

n . d . 

ECEC 

) MOO g c l a y ^ 

27 

15 

12 

6 

n . d . 

n . d . 

n . d . 

n . d . 

f .• 

base Al 
s a t . s a t . 

( % 

15 n . d . 

7 n . d . 

7 n . d . 

6 n .d . 

P r o f i l e n o . : 

S o i l name s 

I n t . c l a s s i f i c a t i o n 

So i l map u n i t ; 

Date of description 

Described by •; 

Location ;; 

Lajidf orm 5 

Vegeta t ion ;, 

A n t h i l l s i 

Climate ; 

Parent material i 

Soil depth ; 

•M/IV27/77 -(laM'/P 27/77) 

Kisamfu s e r i e s 

rhodic f e r r a l s o l (PAO); t r o p e p t i c hap lus tox (USDA) 

15 •"••• 

20-10-1977 

P. Heilniami • • • 

near Lwavu micaion, T'lvfinilunga d i s t r i c t , approx. 

Vm g r id JT 8212 ( s h e e t 3C 35-13) 

p l a t e a u , s lope 0 ~ J/i 

open v/oodland with many bamboos .-̂  

many l a rge mound- type ., 1̂  

t r o p i c a l savannah v/ith an unimodal r a i n f a l l of 

c i r c a 1350 iran/year 

ba s i c igneoios rock and Kalahar i sand 

ve ry deep 
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profile i?.Jp/27/77 continued 

Drainage -. well drained 

Permeability » moderately rapid 

LUB code 1 c c c 

,. - - (5 to 2.5YR 4/6) 

Land c a p a b i l i t y clas.s i; 01 (LUB). , 3 

Hemarks s d e s c r i p t i o n based on augering only . 

BRIEF VR0FIL£; JJESCRI. TI ' l i 

0 - 20 cm redd i sh brown (5YR 4/49 n o i s t ) sandy c l ay ] oaci. with a 
weak s t r u c t u r e ^ f r i a b l e ( m o i s t ) , s t i c k y and s l i g h t l y 
p l a s t i c (v/et) 

IJi 20 - 40 cm redd i sh brovm (5 to 2.5'i'R 4 / 4 , mois t ) sandy c l ay loam 
wi th a weak s t r u c t u r e ^ porous ^ friaW.e ( 'moist) , s t i c k y 
and s l i g h t l y p l a s t i c (wet)-; t r a n s i t i o n very gradual 

B A 40 - 60 cm yel lowish red (5 to 2.5W_ /\/6, mois t ) sandy c l ay loam 
s t r u c t u r e and cons i s t ence as i n .B; t r a n s i t i o n ve ry 
gradual 

Bws 60 - 90 cm dai'L red (2.5YR 3 / 8 , mois t ) sandy c lay with a weak to 
moderate s t r u c t i i r e , p o s s i b l y some c l ay cut."ns; f r i a b l e 
( m o i s t ) , s l i g h t l y s t i c k y and p l a s t i c (wet) 

ANALYTICAL DATA P r o f i l e no. i^'P/27/77 

P a r t i c l e s ize__dis t r ibut ior i {%) 

t e x t u r a l cl ass 

sandy c lay loaai 

sandy c l ay lopjr. 

sandy c l ay loam 

sandy c l ay 

Chemical d a t a 

Depth 
(cm) 

0 -

20 --

40 -

60 -

20 

40 

60 

90 

c l ay 

26 

32 

32 

36 

s i l t 

R 

7 

10 

18 

f i ne 
sand 

51 

[51 

46 

36 

.riediiun 
sand 

14 

6 
1 

9 

coarse 
s and 

1 

2 

3 

1 

depth 

(cm) 

0 -

20 -

40 -

60 -

20 

40 

60 

90 

pll pH 
(H20)(CaCl2) 

n . d . 

n . d . 

n . d . 

n . d . 

4 . 2 

4 . 1 

4 . 1 

4 . 1 

org. 

(%) 

0.94 

1.13 

n . d . 

n . d . 

a v a i l , 
P 

( 

7 

6 

n . d . 

n .d . 

. . so l . • 
Al 

ppm — 

n . d . 

n . d . 

n . d . 

n . d . 

s o l . 
Mn 

n.do 

n . d . 

n . u . 

n . d . 

t o t a l 

(%) 

0.04 

n . d . 

n . d . 

n . d . 
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p r o f i l e Kn.J?/27/77 continuec 

depth 

(cm) 

0 -

20 -

40 -

20 

40 

60 

exch. exch. exch. exch. exch, CILC GEO ECJIIC 
Ca i'ig K ija Al / mecj 

base '̂.1 
n a t . sa . t . 

60 - 90 

(̂  _..___».....„ raeq/lOO g soil , —• — ) M OC g c l a y ' ' 

0.60 0.65 Q.I6 0.00 n . d . 4.3 17 n . d . 33 n . d . 

0.35 0.30 0,06 0.00 n . d . 5.6 16 n . d . I3 n . d . 

0.40 0.30 0.Ü4 0.04 n . d . 4.7 15 n .d . I7 n . d . 

0.40 0.30 0.02 0.04 n . d . 3.S 11 n .d . 19 n . d . 

P r o f i l e no.:, 

o o i l name ;: 

I n t . c l a s G i f i c a t i o n s 

So i l map u n i t : 

Date of description „ 

Described by 2 

Location ; 

Landform • 

Vegetation : 

01imate s 

Parent material :. 

Soil depth ̂  

Drainage , 

Permeability 0 

LUB code i 

Land c a p a b i l i t y c l a s s 

Remarks i 

lMi'/42/77 (itiliM^ 42/77) 

Ndakale s e r i e s 

xan th ic ferx^alscl (FJLO) i t yp i c hap lus tox (USLA) 

22 

3-11-1977 

J", Heilmann 

along road from rjwinilunga to lakoraa, approx. 

UTIi g r id KT 2131 ( s h e e t SO 55"13) 

p l a t e a u 

open woodland 

t r o p i c a l savannali vjith an unimodal r a i n f a l l 

of c i r c a 1350 mjs/year 

ICpJaliari stmd 

very deep 

excessively drained 

very rapid 

1 X X X 33 

;. - - (lO'nt 5/4) 

S2t (LUB); 4 

description based on augering only 

BRIIilF PROriLE D:ÏÏJCRIFTION 

A 0 - 20 cm dark gray ish brovm (lOlcPi 4/2 9 m o i s t ; loatiy sand; 
loose (dry) 

BA 20 - 40 cm p a l e brovm (IOYR 6 / 3 , i n o i s t ) loamy sand;, l o o s e ( d r y ) | 
v e r y porous% 

Bw 40 ~ 90 cm l i g h t yellov/ish brown (IOYTI 5,V4i. mois t ) loamy f i n e 
sand grading i n t o f i ne sandy loam; no macro s t r u c t u r e 
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ANALYTICAI. DATA P r o f i l e no, i?,IV/42/^1 

±-a r t i c 

d e p t h 
Com) 

0 " 

20 -

40 -

60 -

Chemie 

l e _ s 

20 

40 

60 

90 

a l _ d 

i z e d i s 

cla^r 

s 
11 

12 

14 

a t a 

t r i b u t i o n {%) 

s i l t 

7 

7 

J 

6 

f i n e 
s a n d 

49 

49 

55 

55 

medium 
s a n d 

31 

29 

28 

23 

c o a r s e 
s a n d 

4 

4 

2 

2 

t e x t u r a l c l a s s 

loanp.jr s and 

loamy sfind 

loamy f i n e s and 

f i n e s a n d y loaiii 

d e p t h 

(cm) 

0 -

20 -

40 -

60 ~ 

d e p t h 

(cm) 

0 -

20 -

40 -

60 -

20 

40 

60 

90 

20 

40 

60 

90 

pH pH org. ava. i l . s o l . s o l . to t t i l '3, 
(ri„0) (Caül„) C 1' Al Tin ,^.^ 

n . d . /!.o4 0.90 16 n . d . n . d . O.Oy 

n .d , 4 .3 0,50 5 n . d . n . d . 0.04 

n . d . 4«4 n . d . n . d . n . d . n . d . n . d . 

n . d . 4-6 n .d . n . d , n . d . n . d . n . d . 

exch, exch. exeh. exch. exch. CEC GEO ECEC base Al 
Ca i'jg A J'Ta Al / m.eci ^ s a t . s a t . 

(__„_, „_ rr^oq/lOO e s o i l . — — ) M O O g clay^ ( ~—% — ) 

0.45 0.25 0.04 0.04 n . d . 2 .0 22 n . d . 59 n . d . 

0.10 0.10 0,05 0.04 n . d . 2.2 20 n . d . 12 n . d . 

0.10 0.10 0.02 0.04 n . d . 2.0 1? n . d . 15 n .d , 

0.10 0.50 0.02 0.04 n . d . 2.C 14 n . d . 25 n . d . 



P r o f i l e n o , s 

S o i l ngine j 

I n t . c l a s s i j ? i c a t i o n ; 

S o i l nap u n i t . 

Date of description s 

Described by o 

Location '; 

• e l e v a t i o n „ 

I.andforin ; 

V e g e t a t i o n and l a n d lis e 

C l i m a t e : 

P a r e n t m a t e r i c i l . 

S o i l d e p t h . 

D r a i n a g e . 

P e r n e a b i l i t y ; 

I ' lo is t i i re s t a t e : 

Groundwater , 

S u r f a c e s t o n e s j 

Rock o u t c r o p s i 

P;ros i o n 

LUB code : 

Land c a p a b i l i t y c l a s s 

Piomarks o 

A 105 

miï'/2/62 

Kado s e i ' i o s ' 

g l e y i c can^bif;ol ("Pjio); acjuic u s t o c l i r e p t (USD/.) 

•19 

9 -2 -1982 

J o F . Broe lü iu is and Vfen T i n g - t i a n g 

K i s a l a , l a a r e a , Solvres i d i s t r i c t , iVM g r i d 

KS 445334 ( s h e e t 1 2 2 6 ; 4 ) 

a b o u t 1300 r, a . s . l . 

g e n t l y u n d u l a t i n g p l a t e a u , s l i g h t l y d i s s e c t e d , 

l ower s l o p e , v; i tb dajtibo l i k e f e a t u r e s ^ s l o p e 1-3?^ 

t r e e s a v a n n a h w i t h a s p a r s e t r e - ; c o v e r c o n s i s t i n g 

m a i n l y of Combrotioni and Dapaca n i t i d a s p e c i e s , 

vri th H y p p e r r h e n i a g r a s s e s i n b e t / o e n 

t r o p i c a l savannai i w i t h an unimoda.1 r a i n f r ? J l of 

c i r c a 1300 mill/year 

c o l ] u v i a l d e p o s i t d e r i v e d from upla,nd s o i l 

formed ove r g r a n i t i c g n e i s s 

t h e d e p t h vn , r i e s froiii m o d e r a t e l y s h a l l o w ( 2 5 cm) 

t o d e e p , o c c a s s t o n a l l y v e r y deep 

i m p e r f e c t l y drcainod 

r a p i d i n u p p e r 40 cm, m o d e r a t e i n l o w e r p a r t of s o 

m ü i j t t h r o u g h o u t ( a f t e r r a i n s ) 

n o t r e a d i e d 

n i l 

n i l 

s h e e t e r o s i o n i s l i k e l y t o o c c u r 

1 B C C C 

A iü1 V/2 (1ÜYR 7 / 3 ) 

S3v ( L U B ) ; 4 

no c u t a n s have been o b s e r v e d 

0 - 10 cm 

ffiL'PIJLE; DESCRIPTION 

d a r k g r a y i s h brov/n (1ÜYR 4 / 2 , 
a weak medium crumb s t r u c t u r e : 

m o i s t ) s a n d y loam w i t h 
f r i a b l e ( m o i s t ) j many 

v e r y f i n e , f i n e and meditira, common c o a r s e i n p e d and 
exped p o r e s ^ many f i n e and f ê if mediuK' r o o t s : 
smooth a,nd c l e a r 

t r a n s i t i o n 

liB 1C - ?3 cm g r a y i s h brov/n (IOYP. 5 / 2 , m o i s t ) f i n e s a n d y loani. w i t h a 
weak ncdiuFi s u b a n g u l a r blockj '- s t r u c t u r e , ; weak r u s t y 
r o o t cha ,nne l s ; v e r y f r i a h l e ( i n o i s t ) i many v e r y f i n e and 
f i n e , common medium and fev/ c o a r s e m o s t l y i nped p o r e s ; 
common f i n e and few rnediuii; r o o t s 
and c l e a r 

t r a n s i t i o n smooth 
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B î. 25 - 40 cm very pa le bro^;n (lOYî . 7/5 9 ir.oist) sandy c lay loan v/ith a 
weals: medi'uin subangular bJ.ocky s t r u c t i r r e , f r i a b l e (mois t ) 
coniiion ve ry f i n e and f i n e , fev raedium inped po re s , fev; f i n e , 
modium and coarse r o o t s ; t r a n s i t i o n smooth and jgradual 

B^^r1 40 - 75 c;;i very pa le brown (lOTu to 2.y'' 7/3 9 JTioit^t) sandy c l ay loam 
wi th a massive por.our., moderately colierent s t r u c t u r e 5 fe\.' 
f i ne d i s t i n c t bri.j-ht ye l lo i r i sh red ('j'.'Ji 'j/C, mo i s t ) 
mottlef!'j fr ia-ble ( m o i s t ) : comaoji very f i ne and f i n e pores-; 
levi f i n e , ned.ium and co;:'j:se r o o t s ; t r a n s i t i o n smooth cc c l e a r 

:y2 73 - 88 cm pa le yeliOvj (2.5Y 7/4? mo i s t ; sandy c l ay loam with a massive 
•orow" 5 j7ioderately coherent s t r u c t u r e ; fri£i,ble ( m o i s t ) ; few 

s m a l l - s o f t r edd i sh bro\<m Pe/ïin conoret io j is , ve ry few f i n c j 
mediuj.'.. and coa,rse rO'..ts ; few ver;/ f ine and ..-ommon medii.im 
p o r e s ; t r an / j i t i un smooth and c l e a r 

I3w3 er. - 1 1 0 cm. pa l . ; y e l l o w ( 2 . 5 Y 8 / 3 , m o i s t ; s a n d y c l a y D.oam v: i th a m a s s i v e 
.[jorous, s t r o n g l y coherent s t r u c t u r e , f r i a b l e ( m o i s t ) ; 
f requent small and l a r g e hard red^dish brov/n Pe/:in concret ions 
wiuT a s o f t mo t t l e IJ-ke r im, few ver^r f i n e and comj-̂ on f i n e 
pores'; ver';* L'evr f i ne r o o t s ; t ran; j i t : 'on smooth and cleaj? 

Gg 110 -- 12̂ 1 cm l i g h t gray '2 .5Y 7/2» :ac is t ) sandy cla.y loain v;ith a ^.i.assive 
poroufj, stron;f;iy f;oherent s t r u c t u r e ; f irm ( m o i s t ) ; fe\ ; s n a i l 
a,nd l a r g e hard redil ish bioi-m Pe/Lh c o n c r e t i o n s , with a s o f t 
mo t t l e l i k e r im; few very f ine md frno pores ; tranf3itic-n 
viavy and abrupt 

Csm 125-i- cm s t r o n g l y cemented i rons tone 

AMILYTICAL m'VA PDrofilo no. lA'P/2/02 

t e x t u r a l c l a s s 

f i ne S3.ndy loam 

sandy c l ay losin 

sandy c lay loaiti 

Pro: t i c 

d e p t h 
(cm) 

10 -

23 -

40 -

Chemie 

l e _ s 

23 

40 

73 

i z e d i s 

c l a y 

1G 

24 

52 

a l d a t a 

t r i b u t i o n {%) 

s i l t 

11 

12 

14 

f i ne 
s and 

51 

44 

41 

rued lum 
sand 

14 

17 

10 

c o a r s e 
sand 

6 

3 

3 

i e p t h 

(cm) 

10 -

25 -

40 -

23 

40 

73 

PIT 
(H2O) 

4 .4 

5.1 

5.1 

PH 
( C a C l ^ ) 

4 . 2 

4 .2 

4 .3 

o r g . 
C 

(5^0 
n . d . 

n . d . 

n . d . 

a v 3 . i l . 
1-

( „ _ „ _ „ 

n . d . 

n . d . 

n . d . 

s o l . 
J.1 

ppm — 

n . d . 

n . d . 

n . d . 

s o l . 
Mn 

n . d . 

n . d . 

n . d . 

depth exch. exch, oxch. exch". "exch. C-:!C CEC ACTJC base Al 
Ca r% I. ïla . 1 /_ meg s a t . s a t . 

(cm) ( — moci/lOO g s o i l — - ) MOO g c l a y ' ( - — % —) 

10 - 23 0.(n 0.01 0.02 0.01 n . d . 2.2 12 n . d . 2 n . d . 

25 " 40 0.01 0.04 0.01 0.01 n . d . 2.2 •« n . d . 3 n . d . 

40 - 73 0.01 n .d . n . d , n . d . n . d . n . d . n . d . n . d , n . d . n . d . 

http://av3.il
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P r o f i l e no, „ 

So i l name ; 

I n t . c lass :Lf ica t ion .; 

S o i l map u n i t ; 

Date of description • 

Described by ; 

Location . 

Kieva,t ion ;, 

J:andform ; 

Vegeta t ion and land riue 

Cl ina to ' 

Parent ma^terial : 

y o i l depth . 

Drainage j 

j . - e raeab i l i ty , 

hois t i rce s ta . te :. 

Groundvfator ; 

Siicface s tones : 

Jiock outcrops ; 

ü r o s i o n •„ 

LUB code : 

Land c a p a b i l i t y c l a s s ; 

llemariö :. 

L 107 

: - • / 3 / 3 2 

Chif'.:oEa s e i e s 

jcanthic fe r ra l ' óo l ("PAO); u l t i c haplus tox (USD/.) 

3b 

10-2-1 ;<82 

V/en T ing - t i ang and J^Y'. 3roeJchuis 

R i s a l a l a ar-ea, "'.olvrezi d i s t r i c t , UTK gr id 

IB 437290 ( shee t 122o;4) 

about 13 00 ra a, s . 1 , 

gen t ly undula.ting plateaai , s l i g h t l y d i s s e c t e d , 

n i d d l e s l o p e , s lope 1 - 5-Ó 

mioEbo uoodls,nd vxtXi jji-achystoi?. boehmii £is dominant 

s p e c i e s , the a rea i s l a r g e l y u n i n h i b i t e d 

t r o p i c a l savannah v'ith a,n unirnodal r a . in fa l l of 

circa. I3OO nira/year 

gneJ.S£ 

very deep 

well d ra ined 

r a p i d , but Btl moderate ly rap id 

moist throughout ( a f t e r r a i i i s ) 

not reached 

n i l 

n i l 

no v i s i b l e evidence 

1 E C G C 

^̂  - - (7.5rï 5/6) 
; 31 (LTIB)^ 5 

- 0 - 200 en J' ' it , auger ing below 

- s i m i l a r p r o f i l e s v.fith a predominant ly sandy c l ay 

t ex tu re occur as well 

- the depth of the l a t e r i t e va,ries fi-om 15O to 250 en; 

- f i r l d t e x t u r e s u b s o i l (ji/i, Ltl and Bt2) i s sandy 

c l a y loam 

Ï:OFIL::D DisciinTioN 

.Ih 0 - 7 cm very dark gray (lOYK 3/I , ' aois t and 10YÏ1 5 /2 , dry) f i ne 
sandy loam with a. x-ieak medium subangular b locky s t r u c t u r e 5 
f r i a b l e (mois t ) 5 many very f i n e , f i n e and medroiii, common 
coarse inped and exped pores 5 many f i ne and comiTiOn medium 
roots ; - t r a n s i t i o n smooth and c l e a r | | 

7 - 30 cm . dark brown (7.-5 t o 10YR .4/4,nioist and 7 .5 t o 10ïR 6 / 5 , dry) 
sandy c lny loam with a weak mediuin subangular blocky s t ructui 
f r i a b l e ( n o i s t ) ; m.any very f i ne and f i n e , common mediuia and 
few coarse inped p o r e s ; many f i n e , comjp.on medium and few 
coarse roo t s j tragic i t i o n sm.ooth 8-nd gradtial 

{ 
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EA 50 - 55 cm s t rong brovm (7.5YR 5/65 mois t ) sandy cla.y with a massive 
porous , moderately coherent atructn_i:e; firrn ( m o i s t ) ; lev; 
\v'hito (lOYii 8/1 5 mois t ) mostly f a i n t c o l o u r a t i o n s , roundish 
(up to 1.5 cm) in c ross s e c t i o n and mostly a fev cm long 
( i n f t i l i n g s of roo t channels and/or animaJ- burrov/s)'; fev/ 
ye l lowish rod (^YS. 5/^', mois t ) f i ne f a i n t m o t t l e s , many 
ve ry f i n o j common f i n e and few medium and coarse pores ;̂  few 
f i n e , medium a,nd coarse I'oots 5 t ran^j i t ion smooth and d i f fuse 

Btl 55 ~ 1-'!-5 cm reddxsh. yellow; (7.5'ffi 6 / 8 , mois t ) c l ay v;j.t}i a massive porous , 
m.oderately coherent s t r u c t u r e , firm ( m o i s t ) ; vmite colo^ix-
atiorjs as in B.-, ° m?ny ve ry f i n e , conunon f ine and. fev; medivim 
p o r e s ; ie\r f ine5 medivuA u,nü coarse r o o t s , t r a n s i t i o n smooth 
and diffur.G 

I;t2 145 - 215 cm redd i sh yellow (ToTfi 6 / ? , mois t ) c lay ( s l i g h t l y l i g h t e r 
than Bt1 ) v'ith a massive porous , moderately coherent 
struct-are ' j f irm ( m o i s t ) ; few f i ne d i s t i n c t vrhitc (H 8 , 5 / 0 , 
mois t ) miottles v;ith a r e l a t i v e l y sandy t e z t u r e ; pores as 
i n jStl ; fev; f i ne r o o t s 

fiv; 215 - 25C) cm yel] ov.f (lO'̂ i'R 7 / 6 , mois t ) c l ay vrith fev/ f i ne d i s t i n c t v/hite 
(?.'? Ê.5/O, mois t ) r e l a t i v e l y sandy /ao t t les in upper p a r t of 
the hor i zon , f irm (mois t ) 5 p l s j s t ic and s l i g h t l y s t i c k y (we 

Ems 250+ cm. s t r o n g l y CQmented i rons tone 

Aî IAirî lCAL DAIA P r o f i l e no. ÏHr/3/ö2 

i a r t i c l e s i z e d i s 

d e p t h 
(cm) 

0 -

7 -
50 -

55 -
105 -

145 -
200 -

7 

50 

55 
105 

145 
200 

250 

c l a y 

15 

24 

59 

47 

45 

45 

47 

t r i b u t i o n (%) 

s i l t 

11 

14 
11 

11 

13 
12 

16 

f i n e 
s and 

56 

44 
50 

51 

34 

37 

50 

medium 
sand 

18 

16 

10 

9 

7 

7 

5 

c o a r s e 
s a n d 

2 

2 

2 

2 

1 

1 

2 

t e x t u x a l c l a s s 

f i n e s a n d y loam 

s a n d y c l a y loam. 

. s andy c l a y 

c l a y 

c'.\ ay 

c l a y t o s a n d y c l a y 

c l a y 

Chemical da t a 

d e p t h 

(cm) 

0 -

7 " 
50 -

55 -
105 -

145 -
200 -

7 
30 

55 
105 

145 
200 

250 

PII 
(H2O) 

6.5 

5.5 

5.3-

5 . 0 

5 . 2 

4.9 
5 .2 

(CaCl2) 

5.6 

4.7 

4.4 

4.4 

4.3 

4.3 

4.3 

o r g . 
C 

(%) 

1.5''-

0.39 
C.21 

0 . 0 5 

n . d . 

n . d . 

n . d . 

a v a i l . 
V 

15 

5 

3 
2 

1 

2 

2 

s o l , 
Al ' 

ppm ™-

n . d . 

n . d . 

n . d . 

n . d . 

n . d . 

n . d . 

n . d . 

s o l . 
:r;n 

) 

n . 'd . 

n . d . 

n . d . 

n . d . 

n , d . 

n . d . 

n . d . 
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r'rofile ifi,-j.-/5/82 continuod 

de'oth 

-cm) 

O - 7 

7 " 50 

50 - 55 

55 - 105 

105 •' 145 

145 - 200 

200 - 250 

exch. exch, exc?i. exch, exch. 
Ca T% K Jvx ; i 

f_..—„„.„ r;eo/i00 j'_ öoiJ. —-• 

O.lu 0.21 C.17 0.05 n.clo 

0.11 0,58 0.18 0.01 n.d. 

C.1Ü ü„41 0,15 0,05 n.d. 

CIC C.25 i!.08 0.01 n.d. 

0.10 0.5e 0.07 0.02 n.d. 

0.11 0.66 0.07 0..;2 n.d. 

0.28 0.41 0.1;^ 0.01 n.d. 

CLC 

3 . 5 

3 .7 

4 . 3 

4 . 6 

8 .3 

3 . 9 

6 .1 

GiX 
, nie 
'100 ,• 

27 

15 

11 

10 

18 

C' 

13 

i:;cEc 
i > 
clay^ 

n.d. 

n.d. 

n.d. 

n.d. 

n.d. 

n.d. 

n.d. 

base 
sa,t. 

17 

24 

16 

10 
p i 

22 

14 

Al 
s a t . 

• " - ) 

n.d. 

n.d. 

n.d. 

n.d. 

n.d. 

n.d. 

n.d. 

.PPEtlDK IV l^aboratory numbers v)f profile p i t s 

All the laboratory numbers belonging to the sarnx'les from, which data have 
been used in this report are given below. Exceit where indicated otherwise, 
a l l the samples were analyzed in 1982. 

tMP/iJ3I'/2/82 

0- 6 2875 
10- 20 2876 
40- 50 2877 
70- 80 2878 

100-110 2879 
130-140 2880 
160-170 2881 

lMyi-y/.Dl'/3/82 

0- 5 3365 
5- 25 3364 

25- 60 5565 
60- 90 5366 
90-155 5367 

155-180 5368 

iWl//JDF/4/82 

0- 6 3369 
6- 20 3570 

20- 60 5571 
60-110 5572 

110-160 5575 
160-200 3374 

M/p//J)r/5/82 

20- 60 3575 
60- 90 5376 
90-165 3377 

1 M / / U ) 1 / 7 / 8 2 

0- 6 
6- 30 

50- 69 
69-150 

150-190 

3584 
3585 
5386 
3387 
3388 

m/J /;.jVt78/82 

0- 10 
10- 57 
57- 76 
76-106 

106-190 

5389 
3590 
3391 
5392 
3393 

IWP/-.Dl7l 0/8? 

0" 15 
15- 35 
35- 55 
55-100 

150-150 

Nv/l//J)l'/ 

0- 11 
11--26 
26- 82 
82-125 

1 •25-190 

. . 

3399 
3400 
3'101 
3402 
5405 

11/82 

3404 
5405 
5406 
•5407 
5408 

M-..0/.IDL712/82 

0- 10 3409 
10- 30 3410 
30- 60 3411 
60- 85 3412 
85-115 3415 

115-165 5414 
165-190 5415 

AvrA'-J^/i5/82 

0- 9 3426 
9- 17 3427 

17- 31 3428 
51-100 5429 

100-155 5450 

M^ f̂p/.u)P/l6/P)2 

0-- 5 3431 
5- 25 3432 

25- 55 3433 
55-100 5454 

100-150 5455 
150-170 5456 

M'/r/AJï/19/82 

0- 10 349'1 
10- 25 5492 
25- 40 3495 
40-100 3494 

100-150 5495 
150-200 5496 

w,,/p/. 0)1720/82 

0- 6 5497 
6- 20 5498 

20-62 34̂ :̂ :-' 
62-110 35ü'̂  

110-150 5501 
150-200 5502 

mhj/: Hi'/22/Q2 

0- 7 5861 
7 - 1 5 5862 

15- 58 5865 
58- 78 5864 
78-150 5465 

M-/t/:j)>723/82 

0- 11 3866 
11-73 3867 
75-110 5868 

110-155 5869 
155-165 5870 

J]¥]:7-'-DP/25/82 

0- 5 3845 
5- .18 3 846 

18-32 38A7 
32-55 5648 
55-100 5649 

100-160 5850 

lWP/;JDP/26/82 

0- 8 5851 
• ff8- 22 58'̂ ,2 
22- 50 5855 
50-100 5854 

100-150 3855 

ffiff/;j3P/27/82 

0- 15 3871 
15- 35 3872 
35- 70 3875 
70-125 3874 

125-I8O 5875 

IWP/ADP/28/82 

0- 10 5876 
10- 22 5877 
22- 54 587s 

. . •54-90 5879 

l^;..a7/J3P/29/82 

0- 12 3880 
12- 45 3831 
45- 70 3882 
70-120 5885 

1MVJ\DP/50/82 

0- 10 5864 
10- 50 5885 
30-880 3886 
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K;n/A]3i 731/82 

0~ 10 3887 
1U- 20 3888 
2 0 - 45 3889 
4 5 - 75 3890 
75-125 3891 

125-175 3892 

tlWF/;,Dl/32/82 

0 - 9 4192 
9 - 35 4193 

35-100 4194 
100-150 4195 
150-170 4196 

m/i/iLDP/33/82 

0- 10 3856 
1 0 - 45 3857 
45-100 3858 

TOO-150 3859 

KwrADP/54/82 

0 - 15 4196 
1 5 - 30 4197 
3 0 - 80 4198 
80-130 4199 

R/l/ ' .]J. . 

0 - 10 
10- 26 
2 6 - 75 
75-149 

149-186 

miv/i-j)'t 

0 - 24 
2 4 - 38 
3 8 - 60 
6 0 - 90 
90-120 

rft/F'//;.Dr 

0- 12 
1 2 - 30 
3 0 - 73 
73-125 

125-160 
230-280 
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The map overleaf shows land capability for the area 
around Kawana, north of the Kasempa District Head­
quarters in the North-Western Province of Zambia. 
Land with highest potential is shown in a red-brown 
colour and land with lowest potential is shown in pale 
yellow. The map was compiled using soils information 
based in part on satellite data. 

Scale: 1:500,000 
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