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The cover illustration is part of a satellite view of the
area around Kawana, north of Kasempa District Head-
quarters in the North Western Province of Zambia. Soil
associations were mapped onto this image and are
shown as a white line overprint. Corresponding pat-
terns in the satellite image can be easily identified
The satellite image was gathered on 12 September
1981 by the Landsat-2 satellite (scene number 22425—
07334)

Scale: 1:500,000

Produced by the
Regional Remote Sensing Facility, Nairobi, Kenya

canned from
Jorld Data C
epository for
iformation
iuidelines. E
aterials witl
opyright hols
riginators. |
idicating the



¢ ‘.‘{.”/‘; ,’—I’i
S I"'”/“l\\
€ all ;
- " Iib-q s
= P oo ("W ! )
DNroin ‘ TR A 0 mr yanrwe
FL ™ ik 5 & > Y2yl f 7)) File 5y {
R ] ) / ) & ¥ 7N § % b
28 § G i : { | [ J
Y o wd i) e 5 % I '} Bt $% 11
r 4
/v/l % Pa
@
\ &

Y DY ﬂm TOYDY CONYY QY IDY TN ) ATatih b 2a nle &
f A s R | ' Wah
..A,_Jj 1 VIS ULV \ Ve U R UL R

Yt il \J ‘\.. LW 3/ -.‘:J ‘ L . - -..)f“ Lid ¥V ol -§

d vv ) “

“k ?,
e A s LK ‘-'<._- L5 st e . ?&J\ ;.:..J.L.

v, S B LB Ll kS ae LTS WA W

w%'rmﬁmr“ﬁ‘r Y %Y "‘r‘fl‘ﬁ’?”“(‘r\ T OO VYR I

~ NS BN A i NP F A \'* 1 . L3 J | %
~ o X ;.--J A YL PN AW g. LS _ 4l

BY WEN TING-TIANG, A.N. MAGAT AND S.N. KALYANGD

SOIL SURVEY REPORT 120

1]

3

)

canned from original by ISRIC - World Soil Information, as ICSU 2
Jorld Data Centre for Soails. The purpose is to make a safe 2
epository for endangered documents and to make the accrued 2
formation available for consultation, following Fair Use 4
iuidelines. Every effort is taken to respect Copyright of the c
1aterials within the archives where the identification of the L
opyright holder is clear and, where feasible, to contact the ?
riginators. For questions please contact soil.isric@wur.nl %
wdicating the item reference number concerned. D
5

D

5

0

AT e 0

SOIL SURVEY UN'T NFE ’”fm“"VV‘IL\!T OF AGRICULTURAE A

N COOPERATION WITH b .

REGIONAL QT’?.E"'T”"‘ 4 7 ; ‘\.'.v CES IN SURVEYING, MARRIN i

SN “3':’7'1'""1: (E!?NS;E»JW )%

914 “ (SN 82%


mailto:soil.isric@wur.nl




R
b
g

C NTENTS page

List of tables and figures 2
cummary = é 3
Acknowledgements 5
1 Introduction 7
e Preface 7
il Il Location and communications i
i Population i
2 Environmental setting 11
2t Geology 11
Aoz Physiography e
2ny Hydrology (7
2.4 Vegetation 19
245 Climate 20
54 iMethodology 26
Ao Landsat remote sensing data as a tool 26
e Data source 27
33 Procedures for data aanslyses interpretation and mapping 27
el Preparation for resource maps overlay 29
5145 Freliminary analysis and interpretation 50
546 Identification of sampling units 30
Sinll Flotting field observation points i
548 Synthesis of preliminary interpretation with field data 31
549 Delinecating soil mapping units 5
4 Soil 34
4.1 Previous work 34
4.2 The mep 37
443 So0il legend 38
4.3.1 TFerralsols 39
4542 % Aerigols 50
4.3,5 Luvisols b2
4.5.4 Cambisols 5
44345 Arenosols 54
4e3.6 Gleysols 55
4.3.7 TRegosols 58
4.4 Mapping units 59
4.4,1 BSoils developed over metasiltstones, meta-argillites and

sandstones 59
444.2 Scils developed over gneiss 67
4443 Soils developed over carbonate and other basic rocks 68
debed Goils developed over schist 70 ‘
Aedo5 Soils-developed over metaconglomerate 72
L.4.6 Soils developed over carbonaceous shale 72
44.4.7 Soils developed in Kalzhari sand 72
4e4.8 Soils developed in alluvial deposits T4
255 50il genesis 76
44541 Soil forming processcs b 76
4.5.,2 Relationship soil = parent material 78
446 Soil classification 83
5 end evaluation 85
51 Introduction 85
D Land capability 85
DD Agronomic aspects 20
5.3.17 Physical prcpertics S0
5¢3+2 Chemical properties 94
De Crop suitability 100
Reconmendations 10%




O D =~J O\\UT L5 N N =

Lo
N = O

SRR
4 \WN

15
16

17

16
19
20

PIERO
NN

O @1 O\ W N0 =

2

APPENDTICES

Methods of analysis

Profile descripticns and anslytical data from pits opened
during the survey of the project ares

Profile descripticns and analytical data from pits cther than
thise cpened during the survey of the project area
Leboratory numbers of proefile pits

References

ts

LIST QOF T A B InE-S .

Diztribution of soil types in the project area
Population density and annual growth
Physiographic units and their slope ranges
Climatological data

Soil temperatures in Solwezi and lwinilunga
So0il legend

Ferralsols and their properties

Acrisols and luvisols and their properties }
Gleysols, cambisols, arenosols and regosols and their pxroperties
Mineralogical composition of the clay fraction of sclected pits
Relationshin colour and freo iron content

Suitebility classes for different groups of crops :

Soil suitability classes for low input sustained dryland farming
in Horth-western Province

Soils guitable for flooded rice

Land capability classification for low input sustained farming in

North=-w.estern Province

Land cepability per district
Soils arranged according to their suitability class

Available water holding capacity for the topsoil and subsoil

of four profil:s

Average aluminiuwn characteristics of strongly acid soils
Thosphate retenticn and free irocn content of four ferralsols
Concentrations of extractable Cu, Zn, Mo and B in four ferralsols
Soil=rclated censtraints to roinfed low input dryland farming
gsystems in the upland soils of the project area
Crop suitebility for.groups.cf soils

1

.

10
4 109
A 110

AT s W DO
UITNOW OO S \WNA\D >

@@ =1\
ON.G 1

om

&7

88
8%
Qo
oY

iixchangesble 11 extracted with C.610 Eallo as comparcd tc exchange-

able Al extracted with 1N KC1

~

L S T 0 R % I"GURTE S b

Lithological map

raincge densities

Roinfall map

Ombrcthermic diagrams

Percentage vrobability cf rainfall in Solwezi

Lendsat images of the project axea ‘
Vegetation = soil map of the project areca

Catenary sequence of soils formed over RKundelungu

Soil moisture retention curves

=

—

12
18
21
23
2

28
G5
80
98



0 o
9]

in

nge-—

—=

v 100
A 109
A 1@

LSRR
SRGE UGN

43
52
o
19
a0
a5

&7

88
&%

QO

12
18
21
23
28
35
80
92

5

SUMMARY

The soilg of Kasempa, iiwinilunga and Solwezi district, altogether encom-
passing 82,100 ku“, were surveyed at exploratory level (1.500e000; during
the second half of 1982, It was found that contrary to what was shown on
earlier maps deep, well drained clay soils with often a high silt content
doriinate the area, These soils have mostly been derived fron ncta-sediments
and carbonates of the Kundelungu scrics. The so=called sandveld soils,
characterised by a light texturcd surface horizon, occur only on domes under-
lain by Bascment Complex. All these soils were classified as ferralsols
(ox1so7s) on account of their highly lecached character.

The orthic ferralsols (reddish brown) are the nost widely dis tributed,
occupying large parts oi Kasenpa and Solwezi, as well as being cormon in
Mwinilunge. The sandveld scils are ro*%rSpnted by xanthic {brownish yellow)
ferralsols, while rhodic ferrelsols (red) occur scattered throughcut the
three districts, Other red scils were wwulflbd as acric ferralscl, these
ere the nost leached of all the ferrals -lo. Vhile red ferralsols ere
nornally several netres deep, the xenthic and orthic ferrslscls ore usually
underlain by laterite within 2 n depth. Very shallew soils over laterite
arce prevalent in the southern part of Kasenpa (putrofcrric dystric regcsol).
Ironstene sheets do alsc occur under mest of the acriscls, yellowish brown
soils with an increase in clay with depth. These scils constitute a ninor
component of several scoil asscciations derived from Vundelunga, but they
can alsc be found in larger hcoiiogencous units in western Kasempa

T™e soils fomed in Kelahari sand, labelled as arenocsols, are widespread
in northern and western Mwinilunga, as well arcund the Busonga swaips.
Transiticnal soils between the Kalghari sand soils and residual soils are
very comacn, they mostly belong to the lighter textured ferralscols,

411 these upland soils are very leached, with pil (CaCl,) values between
4,0 and 4.5 The base status of these predoninantly kaclinitie soils is
very low, and the alwiniumr satveation consequently high, reaching. levels
toxic to most plamts in all ferrelsols, acriscls and arencscls,  One upland
scils that stands cut is the ferric luvisol of southwestern Mwinilunga,

This s0il alsc displays a clay increase down the profile, but is imigh richer
in nutrients, with a buse saturation of over 500, Despite A good flertility
status this soil is not free cof prcblens, being very erosive and CanLquuntly
rather shallow,

Vietland scils cccupy large arcas in the region, in particular 'in the
Busanga and Jivundu swenps, but alse as extensive danbe systems and flood-
plains along the major rivers. Large dombus are characteristic in the line-
stone basins and in the K alsheri zone in northern Mwinilunga., These scils
belong to the cutric and dystric glcysols, dependinz cn their base status,.
Mollic gleyscls are the soils of the perennially wet swanps. Internmediate
wetland soils are the gleyic cambiscls (mainly cver acid parent material)
and the gleyic. ferralsols along the Kabonpe river ncar lftairbu. The distri-
bution of the soils per district is given in table I, '

The agricultural potential of the ferralsols and aeriscls is xather low,
due to their inherentwfertility, weak reitcntion of bases applied cs fertilizer

anil high phosphate fixing capacity. Mongcancese toxicity cccurs in the red soils,

and boron and zine deficiencies arc 3bn\Lu11J corizen, Fhysically the soils
are better, «wing tu their strong iiicrooggregaticn, They arc nostly well
drained, have a gocod acraticn and in particular the clayey scils have a
reascnable available water holding capacity.
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All the soils were assigned to o sultebility class for low input

sustained dryland farming under rainfed conditions, based upon a rating which
was calculated with the aid of a number of (semi~)quantative parameters. Five
land capability classes were defined according to the composition of the soil
associations in terms of suitability classes. So is land capability class %
made up of 69% or more low notentiol {esuitability class 3) or better soils, but
has less than 35% moderately high potential soils (which would put it in class 2

N

l

Class 1 consists mostly of ferric luvisols, or acric fvrrﬁlso g derived from
limestone, which have o r@l:tlvcly'hlgh pils Lho clayey ferralsols (orthic and
rhodic) make up most of clags 2 land, whilc the ’DJWn]J‘k Pthlcl ffrrr3Q07
with o coarse topsoil or a loamy subsoil form the backbone of class 3 land.
Arenosols occupy nost of cl:* 4, with land classified as non-suitnble \claou
5) consisting largely shallow .nd/or wet soils. A separation has been
in non=-suitable land iu”lﬁ”tvu by'fr cly droined coils {(closs 53 and land with
hydromorphic propertics (clnss 5w,, whiich s potentially guited for poddy rice.

Soils have also been separated with respect to. their crop suitability. Apart
from the ferric luvisol, which can support a wide range of crops without having
to add lime, all other soils are basically only suited for more or less acid
tolerant crops. Under the farming systems congidered only the ferral°OT derived
from limegstone might be able to grow maize economically, even though liming will
be reguired, The remaining soils are not suitcd for maize on account of their
acidity. They should be cultivated with crops like millet, gorghum,
upland rice, tea and pincapple

1t is concluded that the project arca offcrs good prospects for agri
development as* it eontaing sufficient land clessified as.class 1, clé

elie)

class 3 which, given the correct choice of crops, coreful management and due

regard for conscrvation practices, can be made very reasonable productive.

A A ot a . : . ; S : 20
table I Distribution of so0il typee in the projcct area (in 1aa%)

so0il type é Lagenpa ; Twinilunga Solwezi i sub-total
3 & W Py . ’ ‘I_ : i)

rhodic ferralsol ! 1200 ) 950 IR0 - | 5250
orthic ferralsol 9050 I 5300 12800 27150
gonthic ferralgol - % %200 1800 500C
acric ferralsol 150 i 700 3750 4600
gloyic ferralsol i L 750 100 850
forric nerisol 5150 | 450 3850 7450
ferric ITuvisol i - i 1200 - 1200
gleyic conbisol 6o 1 50 650 1600
Forinlid Eeansael 2150 % 2950 50 5150
dystric regosol L. 9200 1 700 2500 12500
PR o ey S x |50
eutric gleyscl - 200 1550 11751
dystric gleysol 500 { 3900 1100 5500
undifferenticted 5200 RS 450 5750

» e O o B ,

total 31500 L 20900 29700 82100
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CH«PTER 1 - INTRODUCTION
1e1 PREEF 4CE
 4s & precursor to the North Western Prc—ince arec Development Prcj--°
initizted by the Government of Zeambia and funded by the Internztionsz Fund
for hkgriculture:l Developments the Soil Survey Unit wes requested to cerry

out &n exploreatory survey of the project area in order to teke stock of

" tHe. s0il resources aviileblees It was furthermore suggested thet e lend

cepebility mep be @ rived from the soil mep to indentify erecs with &
(relatively) high e ricultural potentizl.

4n sgreement wes signed in 4pril 1982 between IFaD &nd the Government
vL Zembiz for a techniocl assistence Grent thet would encble the Soil
Survey Unit to exgéute the surveye In July 1982 the Ministrv of agricul-
ture and Water Development end the Regiona} Centre for Services in
Surveyihgs Mepping nd Renote Sensing concluded & further agreenent that
would provide assistence to, the Soil Survey Unit in the use end inter-
pretation of Lendset imegeryy a medium in which the Unit hed n;t been
involved esrliers

Fieldwork started in august 1982y with the arriv:l of Professor Lieng
&s the first consultent, end lested until the end of that yeere Three more
visits with consultents were mzde ta tho nradent :rez during the first helf
or 1383 Mep compilation wnd the preperction of the lend cepebility mep
took up the gre&tér pert of the yeaxs while.the report wasrdréfted during
the closing months of 1983, &and waes finely published in april 1984«

1e2 LWOCLTION .ND COMAUNICATIONS

The project eree encompesses t.ree districts of North-Western Province?
Solweeis Keseampe ¢nd Mwinilungee Chizere district hed recently been
sepercted from Kisempe districts but no definite boundiery bétween the new
district end the reaeinder of Keseme district hed been esteblished et the
time of the surveye »t the adviel of the Lend Use Planning‘Section 1
Solwezi the boundery between these two districts, end thus the southwestern
boundary of the project ereesy was assumed to follow the line from where the
Mushingeshi river crousses the Solwezi-Kasempa district boundery to the
source of the South Musonweji rivery end from there elogg the South Musond-
wejiy the lower Musondweji &nd the Dongwe rivers up till the confluénce of
the letter river with the Lalsfutz rivery where Western Province boundery

liese - = s ey I - |




The totsl srea of the threc districts is es—follows.® e P
Solwezi 219694300 ha 1,213,200¢ ha (41%)
Kesempe 35144400 he 5390, 700 TN (&2%)
Mwinilungz 2,090,400 ha 719,600 * ha - (S4%)
_total 7812091100 nE 51243,500 he  (408)

.the second set of flgures 1nd1cat1nr the area occupled by national perks,
protecttd forests and geme mandbbdbnt arease. Meeznwhile the boundeary:
between Chlzere ena Kesempa th been fixed. It is situeted far more to: the
eest than the assumed bounderys hcnce the surveyed srea includes &bout one
third of Chizers district.

North - Western Prov1nce 1s rather scentily provided with roedss The
azjor artery is the rozd froa the Copoerbelt to the sngolen border &t
Jwimbe. st the time of the survey the stretch from Kebompe river :to Mwini-
lunga wes in the precess ef being tearreds while east .of -the Kiépoabo river
the rocd hed.been metelled from gome time already. &1l other roeds ere:
either ell-wectner gravel roads or dirt roadse. The mein ,all-westher roads
run from Mutanda to hesempc, from hescmpe to Kzome, from Kewene to Kealulushi
end fron Mw1n11unga to Jw1nbt. &4 nuaber of minor roeds serve locelities
like Ste Frencis mission, Ntembuy chilendas Cho;;e. Chlleka etce

On the whole these roads arc feirly goody as they suffer little froa
demege ceused by heevy lorrius, but due to the unconsolidested neture of-
the haloharl send deposits roeds passing, through-this region cen be difficult
to negotlate. esp601clly durlnD the re Wﬁ’;eesona Bridges are the main
bottleneck on the secondary roads as they ere not &lweys being properli-
'nainteined. Some very long trecks penetrete “he mere reacte ereas.'ﬂo Sz

’tnese trccks were formed.by geologicel survey pertiess The treeks themselves
ere well passeble, but: problems occur at the sites of brldges. apparently
these are wentonly being:burncd or otherwise mede unfit for use by pogchers,
who do not went to run the risk .of being disturbed by‘game guard patﬁbls‘
The result is that Jderge pearts -of:the project erew cinnot be reeched ethef
then by foot, ulthough the population céntres”cin, &t ‘Yéist “in the dry Mf
seesong all be reuched by vehicles “outline of the ro:d” network is 1neluded

20 flgure T1s



1.3  POPUL.TIUN ” : St

North-Western pProvince is the leasf densély populected ﬁfovince
of Zambiee Thet wes truc in 1965 (year of the first census) wnd. still
. Rolds todaye. The populetion density for the prcvince &s & whole is
2.4 kmaq ebout one third of the nctionel dersify which stends &t
Vis5 kma. Lerge parts of tlhie. province are in fact compleﬁely uninhi-

bitede They include neaticnal parks, geme menzgement arees, protected

this y fdrests etc.y but even outside these gezetted erees there resnein vest
empty specese ;
Wiee Thet in the past settleaments must heve been widely dispersed
¥ R cen be conluded from the study of eeriel photogrephss znd cen clso
be derived from signs of former hebitetion in the fielde. Nowsdeays,
The howevery the populeation is concentrated elong roeds, neer centres of
adainistrationsy schools, hospitals etce Landseat inagery abundantly
rini- shows that there are no cultiveted fields that are situsted far away
o from the present road networke
Of the three districts comprising the project ereasy Solwezi not
eds only has the highest population (924400 according to the 1930 census)s
ulushi but slso hes the festest growing population (5.2% between 1969 &nd
2 1980) « This growth rate cen probably partly be cttributed to the
reopening of the Kanshanshi mine in the cerly seventiese The average
ron growth rate for the province is 2.4%s which is also the growth rete
of* for Kasempe znd Mwinilunge districtse Teble 1 shows the averege
fficult populstion density &as determined during the three censusses that have
_ teken plece in Zembizs
y.
?'ff table 1 Population density (per kmi) and averege ennuzl growth
selves
i 1963 1969 1980
t1y
&R oy St lwe zi 145 o805 2e9%) 3 i1 (5.2%)
e Mwinilunge 2.2 2. (1.9%) 3.2 (2 .5/)
Eie} Kesempa * 0.8 08  (~046%) 0.9 (2 .45) |
i % includes present dey Chizera district ;
iéiﬁded

The populetion of Solwezi is concentfated earound Solwezi itself,
Kenshanshi miney Shilendeas Makuinbi end Ste Frencise dwinilungs
districty being the second most populous district, hes severel feirly
densely populeted erecase Chicf zmongst these are Mwinilungas wxu the
northwestern part of thc districte OUthers include the Lwawu eresz

Chbwikay Mtambu znd Kekomae -
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In Kasempa district (Population 29800 in 1980) there are Wo major
population congentrations other thean eround the distriet cabital end neer
‘the settlement schemese. ’

The prineipal gccupsation of the populetion is feraming, most of it
gubsistence cultivetion under the chitimene systene The mein crops eare o
sorghum, millet:end meizey and cassave in the more sendier parté of
Mwinilunge district. Pineepplc is zn importent cesh crop in that district
toos while rice is grown on the wetlend soilslaloﬁg éﬁe Kebompo river
neer Ntembue. Hunting, fishing and the gathering of forest products like
fruitsy ‘honey end mushrocimsy still play en impoftaht pard in the food supply
of the locezl populctione.-

Cattle keeping is prectiscd on the sends of northern Mwinilunge
districty where the Kalshari dembos provide vast-but poor pesturese In:
aeny other psrts of the project arca it is nct possible to keep domestie

enimals due to the incidence of tsetse flye

.
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CH&PTLR 2 ENVIRONMLUNT AL SeTIING
2¢1 GEOLOGY

The oldest rocks thet form the geologicel besis of the project
aree dete from the Precembriezny vhereas the youngest fornetions mey heave
been deposited es recently as the eerly Quaterne;y (very recent &lluviel
deposits excluded) «

The Precambrian rocksy which belong to the so-celled Besement
Complex, &re very much evident in the northern helf of the project
ereze where they emerge from the surrounding younger formeations in lerge
dome like feeturese Lithologically they consist mostly of gneiss end
grenitic gneiss. -becoming more greanitic in the northérn tip of Mwinilunga
districte They ere closcly essociated with pre-kateange schists which
perticulerly in the .wembeshi dome constitute & major componente These
schistsy known as the Kabompo schist formetion, &re mede up lergely of
phlégopitey muscovite end kyenite schistse

‘The Katenge supergroupy sepercted from the Besement complex by
& regionel unconformitys was formed during the lete Precembrizn, Iamportent
elements of this group in the project earea ere the meta-siltstbnes end
Quertzites of the. Kundelungu series end the biotite schists of the lower
Kundélungue The foraer occupy .large erees in Kesempe end southern Solwegzi
districte end cen be found in scuttered locetions in western Mwinilunga
di'stricty while the letter is prevelent in ) northern Solwezi
district end in lerge perts of Mwinilunge districte. The whole of the
Kundelungu series hes been subjected to metemorﬁhism' thch~has generelly
increased in intensity in northern end western directions. Quertzitic
ridges &ere commony espccielly in Kesempa districte

Metemnorphised Kundelungu cerbonate rocksy pertly Mweshie in ege
(pre~bun.elun,u) sre perticulerly ccamon in the northeérn helf of Sclweszi
districts s & result of sclutiuvneweethering they heve developed into
shallow beasins. kilsewhere other linestones end dolcaites of veriocus eges
occure

Scettered occurrences of intrusive grenites end gebbros ceanw be found
in Solwegzi ind dwinilunge districtss but they are too snell to heve =
mejor influence on the scils of the areey end heve consequently becn
igncred in most ceasess Si@ilarly, the mudstone thet meaerks the breck between
older formetions end the reletively recent Kelsheri depositss end which o
occurs slong the Laléfuta river on the boundery with western Province,
heve not been sepereted on.the s0il mepy elthough the eree unaerlein by

these rocks cin definitely been recognised by wey of its dreinege pstterne

|
|
|
|
|
{
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On the-other hend, the basslt resenbling bssic ignecus rocks of the Lweawu
srez in Mwinilunge district is of a large enough occurrence to werrent
seperation es perent meteriel on the scil @epe. ’

The youngest geologicel formetion in the project ereey epert fromn
alluvial depositsy are the Kelehari sends thnat are widesprezd in
Mwinilunge district. Their depositicny meinly by eolien processes) is
believed to heave sterted in the leate Tertierysy end possibly continued on
end oif untill the early Queternery. The present send covery vearying in
thickness from & thin veneer of & few metres to thick deposits of seversal
tens cof métres, is kncwn as the Zanbezi formetions. 1t consists meainly of
well sorted rouncded loueany quertz sandss but becomes ucre loeay toweards the
northern mergins of the districts This fining cut is probebly partly due
to depositionel sortings end pertly cdue to vearious foras of wdmixture
with locel materiels.

The cheréllitholo-oical groups thet form the besis of the division

in soils are depicted in figure e

2+2 PHYSIOGRAPHY

Zembie foras part of the Centrzl «fricen Platesus which is believed
tc "¢ en uplifted reanent I & demuditicnel pliin thet wes probubly sheped
during the siocene. This platcau i uwrelneu by two msjor river systemnsy
the Congo, flowing into the atlantic Oceezn, end tﬁe Zembezi which debouches
into the Indien VYceen. The northern bouﬁdary cf the project ares foraspart
of the wetershed between these two dreaineage systéms. ~ <

The elevation of the Central ~fricen Pletecsu is generelly well over
1000 1. In the project arcea it renges from less th;n 1200 a in the south
to epproximeately 1450 m alcng the Zeiren and perts of the sngolen border.
Chafuguma hill, situated ncorth of Solwezi close to tﬂe Border with Zaire,
furms.with its 1684 a the hihest point of the projeet arecze Subsidence
south of Kasenpe hes led to the formetion of the Busange sweaps, which is
the lowest point at circa 1170 m.

The general slopec of the land is thus towerds the scuth. It is
relatiyely steeper in the scuth of SolQezi disfrict end in Kesempe district
then elsewheres This is both because of the subsiding effect of the Busengs
swanpsy and &also beceuse the land in the western half of theg project erea
hes effectively been protected against erosion by & cover of Kgleheari sends.
S0 does the generel elevetion of the lend &ll elong the West Lunge river
from Mwinilunie to Kanyilombis a distence of neerly 100 kay remain feirly

canstent between 1550 and 1400 me
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TuBLE 2 PHYSIOGR&PHIC UNITS 4ND THEIk oLOPE RANGES.

SYMBUL

xorsgom

| *PRYSTUGR.LPHIC UNIT

SLOPE R«NGE

HILLS #ND- BROKBN -COUNTRY

Hh Hills Gently sloping to moderstely sloping (1-5%)
E for footslopes end piedmontsy very steep
' ( 12%y often 50x%) for the Lills Sese
| Hb Broken: country Moderetely sloping to very steen (3-12%)
! ELafB.U WND PIoDMONT
Fp Lérge piedmont : Gentl, sloping (1-3#%) gk
Fu Gently unduleting plateau Very gently sloping to gently sloping (0-3%)
Pn ] Plateeu with little or-nc relief Level to very gently sloping (0=1%)
2 ey

Strongly dissected pletcau

Gently slcping to moderately sloping (1-54)

DELOSTTLUN oL LelN UFURAS -

r‘_,‘_,__,-__.._ :

Dk~ + -Gently unduleting fluviomeolien deposits
Dd -} Extensive daabos
DLt . "Riwver floodpleins and terraces .

. o b

DES T

SSweanps.. end surrounding fieats

Gently sloping to aoderately slcping (1-5%)

Very gently sloping to zently sloping (0-3/4),
cceusionelly amoderately sloping (3-5%)

Level to pently sloping (0-3%)

-

‘,Level to very gently sloping (0=1%)

T



5. SO

epart froﬂ platvau’ hills and lendsceapes covered by Kalghari sends,
three umore physiogreanhic lonJSCape units heave bugn distinguished, These
ares broken landy piedacnt and alluv1a1 lendsceapess Teble 1 lists all ©
these physiographic units and subunits together with their slope rengese
Below follows & mcre detsiled description of eeeh of the uniﬁs.
HILLS #iD BRUKsN COUNTRY ' vy
Thls phy31ograph1c unit brings togcther el landscgpe elements that are

dominsated py modereate slofes or steepers end heve relatively nerrow inter-
. TR % ; 2

fluvesgof'uﬁequal elevationi
Hills (Hb)

&ries cherscterized by releti—~7v sty slepes (%axcebb Oﬁq’a)g often

J 2

L

very steep (505 cr 1.reji- P11 erces rro dainly fcpﬂeo by resistint

ridges that are jutting out above the surrounding landscapét'FootSIOPes,
where steep enoughy are incorporated in the hill zrez. Where hill area is
formed by clusters of residuel hills the intervening, mostly gently sloping
coalescing piedmont slopes ere elso included in this physiogrephic unite
The-drainage density of hill areas is ususlly moderctee Soils are shallow
and skeletal on the steeper pérts, deep &and well dreineds occessionally
skeletel in the footslopese Hill oﬁfgs occur in all three districtss
Broken country (Hb)

Groups of scattereq low hills (mostly less then 30 a hlgh)g low cuestasy

small dlssected escearpients eand highly irregulerly dissected lend heve
been cbmbined:under broken countrye The slope of the land'within this unit
rengés from moderstely sloping to very steep (over 554)« In between the
steepef elenents there is 3eﬁerally more gently sloping lend then is the
cese thhln the hill arcase The density of the dralnobe chennelsy whlch
locolly are steeyly incisedy varies con81derably, but is in sone ceéses
very higue Soils in broken»country lendscepe heave @ high degree of
vafiability. Breoken country is mainly found in Kasenpz districts in
pgrtlculer south cof the cistrict cepitel w .'.'=%a@?’i

PLATEU (ND PIEDMONT '

This physiogrephic unit conteins the mejor londscope foras of the project

i L3

arede Plateeu end piedmcats zs used in- this reports zre ch;rccterlzed by
predomlnantly gentle slopess The two differ in their settlng. Typicel
pleztezu features consist of en unduleting lendscepe, w1th dr€1nage prov1ded
by & network of dembos ccnnected by smell streemsy wnd sgpggptcd from e&ch
other b& igterfluves with low slope gredients end mére_or lgss simi}arcrest
elevationss Isoleted hills or nédrrow ridges of more resistent rock provide

some verisation in sn otherwise very monotonous lendscepee

Wl ' T dan it
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Lerge piedmont (Pp)

Relatively broed ereces backed by a hill renge end gently sloping down
towerds & streem cr ler.c danbce Piodmunts ere dreined by & nuaber if
peralled dreinege chennels running necerly streight down the sleopee Smeller
piedmontss which occur coauocnly &t the foot ¢f steep hillsy heve not been
sepereted on account of the scale of asapping. Wwhere they occur within

& hilly aree they heve been included under hillse Elsewhere they form
pert of the plectesue The piedmont soils in the project are: ere aeinly :
shellow soilse They occur in Kasempe district only.

Gently unduleting platezu (Pu)

This is the physiographic unit in the project ares that hes the lergest

extents. Interfluve slope gradients are gentley end interfluve crest
gredients noramally very gentlue In North -Western Province this type of
landscepe is best exeaplified by the Kundulungu metesiltstone end
quartzitic sendstone ercaes Here the relatively wide dembos lie on avercge
245 ka from eech others while the interfluve slopes very from 1 to 2k
The lower part of the dambosy end sonetimes the middle peart as well,
contains & nerrow ephineral stream flenked by neerly flet gresslendse
During the reiny season moust of the dembos become waterloggede Laterite
near or on the surfece is common elong dembo fringes end elong the upsloepe
continuction of dembo headse Height differences between denbo floor end
interfluve crest cen be severel tens of metrese The density of the

dreinege network is moderctes Soils ere deep to very deep end well drcinede

Plateau with little ¢r no relief (Pn)

In arecs where extensive messive laterite underlies the soil mentle at
shellow depth the lendscepe tends to become flutters with slopes ranging
from ¢lmost flet to very. gently sloping (O to 1%}, Height differences
between interfluve end dembo floor ere conscquently no more then

10 to 15 m. Daabo ... stresns lic wice epert, but in between seepege zones
occur thet are neither open preasslends nor close forests. These ill~
defined zones heve em intermedicte vegetetion, with grougs of trees
clustering on low mounds that sre seperated from eech othee by grasslende
Dambos ere soaewheat deeper incised then these dreincgeweys, but their
density is rether lowe Pletceu erees with little or no relief gre on their
upstreea side elweys hboualed by gently unduleting platezus un thair down
strezn siBe they acstly ncrge.with other flet ereas like flecdpleids cr
flats-surrounding a.swelipe The soils of this physdogrephic unit ere
ler_ely shellcw to moderately deep and tend to becomne ponded during th:

rainy season. They occur in Keasempea district esround the Bussnga swampse




Strongly dissccted pletecau (Pd)

This physiogrephic unit hes moderetely sleoping lend foraging & megjor .
component of its surfccee Occessionelly moderctely steep slopes preveils
but generelly the slopes ere nut as steep as those of the hil}y egreas cnd
broken lende Interfluves ere less broed then these found in e gently
unduleating plecteau lendscepes elthough adjc “n- interfluves elso occupy
epproximetely similer clevetionse Due to the reletively steep slopes
erodibility of the soil mentle is high ¢nd soils zre therefore dominently
moderetely deepo This type of pleteeu is perticulerly prevelent in Mwinilu-
nge district where it is associcted with schisteceous perent aetericele
Dreineage density of the rather nearrcw deaembos end streeas is highe

DEFOSITION &L L.iDSCul s

Under this heeding ¢ll leandsccpes thet heve formed in cccunuleted matericls
es oppocsed to the other physiogrephic units thet heve & denudetionel origin,
ere united. with thc exception of very lerge deabosy dsabos are not
seperefed es they are toc smell to be mepped out individueallye.

Gently undulating fluvioeeolien deposits (Dk)

Kaleheri send depositsy very gently to gently sloping with very broed
interfluves. The nature of the deposits veries considerebly in the project
arece. In the west end south of Mwinilunge district they fora high lying
pleteeus with elevetions of over 1500 m end relief differences between
interfluve end streaa in cxcess of 50 m. Slope grezdients on the plectea
like interfluves c¢re¢ less then 16y but towards the deeply incised streeans
they meay increase to moderetcly sloping (up to 54)« Dreinege density is
very lows stresmns ususally lying sore then 3 kan eperte. In the north of
Mwinilunge district the Kalcheri deposits are low lyings with interfluves
situsted rsone tens of metres cbove the locel bhese level at the muste Slopes
ere very gently sloping to gently sloping (O to 34). ... ¢iri:l photogrephs
end Lendset ineges «t relic eest = west lineer dune systea of.locally over
10 ka in length cen be discerned et plecese The nortnern depcsits

merge greduelly with the surrounding scilse. Their dreinege density is
moderctee.

hxtensive dembos (Dd)

Dambus ere besicelly rether flet open clmost treeless gressy arees thet
become weterloggsed during the rein seesone The dembos thet ere shown on
the mep ere meinly lerge to very lerge sendy denbos belonging to the
Keleheri send systems Siges mey very from enything of 2 x 1 ko up to 15 x
6 kne. In the low lying sends of northern Mwinilunge they ere very numercus
end in neny pleaces dominete the lendscepes Frequently zones of white seand

with herdly eny vegetetion rim these dembos. .
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In the high sands they occur either on the nearly flat interfluve orx
oceupy the valley slopes from crest to stream. It is believed thet in
most cases these large dambos are underlain by laterite, although this

.

mey be at varying depth., All dembo soils should be considered o be

hydromorrhic soils,

hWiver floodplains and terraces ' Df,

Mat strips of low lying land adjoining river channcls. itost of this unit
is formed jin alluvium, It includes terraces, levees and hacksuomie,
Terraces are not very conspicuous in the field as they have rohably been
reworked by erosive wrocesses. . 0st of this unit is however forred by
floodplains prover, which are neaxly flat open ;rasslandg with joorly
drained soils, often having a thick darlk surface horizon. “he soils of the

terraces are nostly imperfectly drained,

Swanps and survounding flats s

This physiographic unit is made up of large to very large basins containing
some perennial wet swampy areas surrounded by extensive crascy flats. Swmall
streams from the surrounding countryside disappear into the svamps, but

some large rivers like the lLafue continue to wind their way through them.
lLiarge parts of the open flats are underlain by laterite. “aterlogcing occurs
over most of flats during the rainy season. leveecs and baclswanDs are common
along the streamns, although they only constitute a minor _srt of the total
area of the swamps. .part from the two major svarps, the Suzarge and Jivundu
swalmps , soe small swamps can be found along strears in the la: lying ialahari

sand area of northern jwinilunga district.

“embia‘s two main rivers, the Janbezi and the "afuve, hoth originate in
he project area. The Jambezi rises in the north of winilunpa district, from
where it flows in western direction into Angola, only to swinr back into
dambia in sembezi district. The afue, which has its headvaters in the east
of Solweni district, likewise flows for a short distance only through the
district before it disa,; zars into eagstexrly direction into the Copperbelt. 3
Lbout 1/3 of the project area is vart of the "afue drainagze systei:, the
renainder draining direct intothe .ambeni. he watershed betiieen these two
basins runs ap roximately north-south some 20 lm west of wutanda, and

follows the lower nalf of the Solweni - !asciype wvoad. LHouth of 'asenpa it

coincides with the road to laoma,
Other major wivers in the project aren are the ' abonpo, the llest Tunga and
the ITunga, only the latier draining into the Yalue., These rivers flow in a

gsoutherly to south-easterly direction, followiny the gemeral slove of the land.

(R

Together with a nmwiber of larper stresus they carry watsr throuw hout the year,
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figure 2 Drainsge densiiies

a) dissected plateau
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b) gently undulating plateau

c) plateau with little or no relief
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Their anmual discharge hydrosraph s, hovever, strongly weal.ed in reInonse
to the outspolien seasonality of the precipitation., The smaller strea:s and
dambos are liable to dry out at the end of the rains, ox becoi e reduced to
a trickle only. But all the streans that drain the highs Ispine Tall ahard
sands in l'winilunga &istiict are perceionial,

By and large the drainage vattern is dendritic, as is to be expected in
an orea largely formed over sedinentary rocls and metanorphic xocls lile
schist and neiss. local veriations include vodial patterns arvownd the
domes {Solwezi and Sasempa districts,, parallel in areas with strong folding
southwest of winilunga, north of the jolweui - Chingola road,, rectangulor
in fault zoneg (Kamsemua, district) and tending. to dearranged over the shallow
laterites of Kasempa cdistrie+.

Drainage censities vary greatly. “hey range from very low in the high
lying Salrhari sands to very high in the schistn around the Jest unga
rhmnjﬁgme?shmstm:anmm3mﬂnmsfm“metmmetmwsof;kmmm
that have been distinguished in the ~ro ect bwma. fjie cofresponding drninage

densities, as measured on '1.25C,000 londsat biages, are

dissccted nlateant 0,69
gently undulating platean )
Oo0n

platean with little or no xreliel Vel
Drainage densities are low -in the limestone arcas as well, iarticularly

the northern part of solveni district fiere decp limestone weathering hes

created streanless o]|e~11.? basing.

Since the ava llablllln*wnﬂ relimbiiity of water hag an imvortant bearing
on the pattern of settlement, it is wilfortunate that in the ;roject area
high potential soils such as those found in limestone ereas figure poorly
in this respect, whereas the Lalahari sanis, which have ver;y noor soils,

v'ﬁ'i"eﬁvﬂ.

possess highly relisble sources of suxfe

VG A LTO

nthe project ares is basically covered by two vegetation tyves - HMiombo
woodland and Falshari woodland. The latter is intermediate between evergreen
Cry:tosepalum forest and {eciduous i'ioibo woodland, as Cryntosepalun trees
are uswally in the ninority. ! ore or less pure Cryptoseralum forest occurs
also in the area, in Darticular in ‘/est Tamga Yational Yaxrk, and as a

sands in the vestern part of

discontinuous cover of the high lying I'alabari

Vwinilunga district. Yhis type of forest is as a rule surrounded by Falahari
woodland, which itself is believed to be larsely the result of the destruction
of Cryptosepalun forest and the subsequent iiwasion of l:jombo sreciesS.

e T =z E—— —
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Minor occurrences were noted of Marquesia forest (Lwawu area, Ivinilunga
district,, Chipya forest {northeastern part of pwinilunga district;, both on
low lying kalahari sands, and Termitaria associated vegetation on the ill--
defined drainage zones of the laterites in southern Laseuma district.
iAccording to the Vegetation iwap of sambia iisdnonds, 1¢76, Parinari forest

fringes some of the limestone basins in Solwewi district, but this vegetation

type was not encountered in the filed. P oes
iiiombo woodland is the nost extensive vepgetation tyme of the woject area, g
1t covers the whole of thc plateauw region, as viell - as the picdmont and hilly f
zones. Characteristic oi liiombo voodland is a rather low density of trees, 5
with only moderate growth in the larger part of the project area owing to g
the occurrence of 1a%éfito a2t relatively shallov depth, Conseguently the 45 Y
forest canopy is rather o f:“}y contrast, trees of the Kalaheii woodland | -
tend to be more viZbdrous in grovtl, have a denser canopy (the degree of vhich ? :
depends mainly oh‘the shave of Cryptosepalum trees;, while there is often a § %
light undergrowth, §
‘he dominant tree species in Mioibo woodland are the “rachystezia species, g )
in particular 3, bhochmii, and to a lesser extent . longzifolia and 3, speci- §
formisy, as well as Julbernardia panicubata and Isoberlinia anzolensis, ; y
Julbernardia was found to dorinate hivnost of Wasempe district, whereas f §
. i
Brachystegia species corstitute the wajority in the other two districts, thus E
suggesting a relationghis between rainfall and distribution of these two ;
}
1457, who noted ;

supports the findings of -frapnell and Clothiex

genera. This
the Hompo woodland

that Julbernardia prospered better in the dricr areas of

zone, and Erachystegcia in the wetter parts. Isoberlinia

awny olensis tends to

become the foremost trec in voor mxombo woodland, which on the vlatean
usually neans voodlanl foried shallow aad/or relatively poorly drained

L8 fu} b'J‘_

soils ' see also Menshauo 1971,. virtually pure stands of this spcecles were

observed locally near the morgins of the Jusanga swanp ared,
lLarge parts of the forested land are anmually being burned, resulting in
a more or less cowplete re ovel of the underpgrowth, Mogether with the

Chitemene syvstem of cultivation that is still widespread being practised
J & vl -

and which
sccondary tree species that meies it difficult

to find ieaningful relationships betwecn the faunistic composition of the

sive xvise to a diversity o

forests and soil cliaracterisiics.

2 G
Zarmbia experiences a tropical savamah clinate that is charécterised by an

outspoken division into a dry scoson and a rainy season, heins stexrt
end of the year and continue until ‘arch or fy»ril, 'he period

tovards the
from June to late septenber or early Cctober is normally cowpletely dry.
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Although this applies to the whole of the country, there is a marked gradient
in prccipitation depth which in the western part of the country increases from
south to north. While the average annual rainfall along the southern border
is less than 700 mm, the highest rainfall, along the Zairen border exceeds
1400 mm, and locally even 1500 mm, The 1000 mm isohyet is considered to
divide thecountry into a high and a low rainfall zone.

Figure 3 shows that the 1000 mm isohyet transects the southern part of
Lasempa district. ©Since the area south of tmis isohyet has very little
agricultural value, the whole of the project area may be censidered to be in
the high rainfall zone., Nevertheless, with annual precipitaions ranging from
1000 to 1500 mmy the variation in rainfall in North-Western Province is laxrge
enough to have important implications for agriculture. So will below-average
rains in the south of the project area more easily have an adverse affect on
yields than in the northern part of the areca.

An important meteorological parameter for ggriculture is the reliability
of rains. Unfortunately very few data are available to shed some light on
this, Figure 5 shows the percentage probability rainfall for Solwezi., #s
more than 5" (12.7 cm) of rain can be expected in nine out of ten years
during the greater part of the rainy season, and at least 1€ cm of rain in
four ocur of five years in December, Januvary and February, rainfall in the =
northern part of the project area seems to be assured., This is also borne
out by the experience of the last two years, when Solwezi and liwinilunga
were unaffected by the drought that struck the rest of the country. Kasempa,
on the other hand, with an mean annual rainfall of 1156 mm, did not escape
the droughts, L

The relationship temperature - rainfall is depicted in figure 5. High
temperatures combine with peaks in precipitation to create suitable growing
conditions, Summer temperatures are actually lower in Mwinilunga than in
Kasempa, owing to the effect of cloudiness. In all three districts the highest
temperatures occur just before the onset of the rains, with Kasempa being the
hottest of all the three district capitals (average 32009 abgolute maximum 36OC)

Average winter temperatures hover around 15.500. Average minimum tempere~-
tures are much lower and range from around 5.500 in June and July to 16°¢ in
the gcummer months. All three districts experience a few days with frost each
year, falling in June, July and fugust. Isopleths indicating the average
number of frost days per year are superimposed on the rainfall map (figure f).
Although they are based on rather scanty information, and probably indicate
t00 high a number of days of frost in southeast Kasempa, they do underline
the fact that frost is a regularly recurring feature in the project area.

The actual incidence of frost, and particularly of ground frost, will not

only depens c¢n the grographical locgtion, but will also be
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strongly dependent on the topographical setting. Trost is for instance more

likely to occur along dembo fringes than at the upper slopes of the interfluve.
In general, however, crops fairly sensitive to frost should be avi.ided in
North-Western Province,

iverage wind speeds are light and range from a low 1.5 km/h (December
to February) to a maximum of 2 to 3 km/h (fugust and Septenber), with
Iwinilunga experiencing the strongest winds. Despite these low velocities,
strong gusts do occur during rainstorms which are particularly frequent at
the onset of the rains, and can lead to damage to property and crops. The
relative humidity is obviously high during the rainy reason (. 80)) and
decreases gradvally to around 400 at the end of the dry season {lugust and
September ;. Consequently, the evaporation is fairly low, Uo figures are
available for lwinilunga, but in Solwezi and Kasempa the mean annual evapo-

ration as measured from an i pan is 1540 mm only., Table 3 summarizes the

main climatological data as recorded in the three district capitals.

table 3 - Climatological data

month 1 " M Ji% I ol 3 : S 0 N D Year
MEAN TEMPERATURE  (°C)
Solwezi 19,9 20,1 2041 19,0 16,5 14.8 14.8 17.4 19,8 21,0 20.4 19.7 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 19.8
twinilunga 1961948 19.9 19.8 17.9 15.7 1548 18.4 21.4 21.4 19.7:19.7 19.2
MEAN MAXTHUM TRMPERATURE  (°C)

Solwezi 26,3 2643 26.5 26,8 26,1 24.7 25.2 27.4 30,1 30.6 27.6 26,1 27.0
Tasenpa 26.8 26,7 26,9 27.6 26.5 24.9 25,1 27.6 30,8~31.9 28,5 26.8 27.5
Mwinilunga 26.0 25,9 26.,% 27,1 26.8 25.5 26,0 28,4 30.8 30;8. 2741 25.9. 27.2
MEAN MINIMUH TEMPERLTURE { °C)

Solwezi T 10501540, 40, 0% T af vl v 566 5.9 TG NEARENEN 11,7
Xasemva 164 165 158 13.3 9.2 641 5.9 841 12.0 1443 16,1 16.3 12.5
lwinilunga 16.3 1642 1641 14.3 9.9 6.5 6.3 8.8 12,5 14.5 15.7 16,0 12,8
RATNPL.LL TOTAL  (mm)

Solwezi 294 236 240 65 4 0 0 1 10 g0me 088 1368
Kasempa 208 221 HT2E 55 1 1 0 0 LS BE s 2580 (156
rwinilunga 237 208 257 84 8 1 0 fors T80 B4 G000 Y255 14377
RELATIVE HUUIDITY (%) B

Solwezi B4V gp #FED TG EVEA B AT 4242 s6 ST % 81 65
“asempa 83 83 i alld 59 56 Ol 45 A 47 71 81 64
iwinilunga B4 T 76 6% 58 538 A7 . h SER L e & 81 68
EVAPORLTION {mm)

Solwezi 115 96 116 122 107 92 110 160 169 200 123 114 1524
Kasempa, 92 593 116~ 120 A4 A7 126 158 TR 190 Vs 100 1563
I';\Viﬂil’ll'lga n-d.. n.d. nod- nod- nodo n.do l’l.d. ncdo ncd-o nodo l’l.d. n.d. n.d.

Source: Climatological Summaries for Zambia, Meteorological Dept. 1971
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CHAPTER 3 METLODOLGGY

3.1 Landset Renote Sensing Uata fs K Toaol

o .) Lendsat remote sensing data were used in this soil survey to enhence
the conventionel methods of soil survey as currently precticed in Zambie
end &s precursor to futare cpplications in systenetic end exploretory soil
resource inventorying in the countrye The cepebilities of Landsut iamagery
to provide multispectrel. -1 ezrth resource date and & gynoptic view has
some &dventeges over conventionel aeriel photogrephy in studying extensive
arees. By using the mnultispectral cheracteristics of Lendset date it
becomes reletively easy to seperete a nuaber of environmentsal elements
which often correlete with individual soil types in the field. Such a
separation allows for & strategic locetion of seampling points and &nareased
accurecy -in recognizing eand establishing soil bounderies. In additiouwy
inaccessible ereas can directly be correleted on the imeage with arees of
known conditions showing similer multispectrel chearacteristicse. This
fucilitetes thediscriminationand extrepoletion process auch better than
could possibly be accoaplished with conventional air photogreaphys. The
application of remote sensing in this survey was tine effective in that

it wes possible to complete the whole mepping phase of 81,500 kma within
the scheduled time of twelve monthse

However, some difficulties were experienced in identifying individuel

s0il types in arees wherc similer spectrel tones of the imege releted to
different soils (as recognised by ground semnpling). Different soils in
floodplein arezsy especielly where extensive burning ceused spectrel
signatures to overlsp, could not be identified discreetly, They were ..
therefore mepped as undifferentiated unitse. On the other hend, some &areas
which had clesr reflectence differences (probebly due to compositionsl and
phenologicel verietion in vegetetion cover) were found to be &ssocisted
with similar soils, thus msking it @1flicult to reelize the concept of

the reletienship between colour seperation end individuel soil units under
such conditionse. slthoughy in generels lendscepe systeuns could be reoogniged
end interpreted from the imeagery by mezns of dreinsge peattern end texture,
ectual relief was best Studledwi'th the aid of stereoscopic view of aerial
photogrephs «s this is not provided by Leandsat imagery, Recognition " St

bourndaries based on lundcover separeation was rendered difficult in gones of

greduel trensitionel soilse In order to overcome this, soil boundary lines

were interpolated using information from observetion pointse.
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Detezils of the field observation work, Soil description end soil
claessificeation are deelt with in other chepters of the reporte. However,
it should be. mentioned here that field conditions relating to vegetation
cover (plent cenopy)s ground surface and stage of leaf growth of trees
(most of them were semi-evgrgrecn) were recordede. This intornetion wes
extrapolated over areus of apperently similer imege cherecteristics,

which, could not be visited beceuse of poor eccessibility end time liamit.

The following procedures based on the sbove five steps were edepted
in the development of soil.associction units (the finel mepping units)

using Leandsat imegery as e base mcpe

... Prepergtion for Resource Maps Overley

Some beckground resource deta meps were adjusted first to the field
working scele of 11250.000« This process involved the geologiczl map which
weas, enlarged from 131,000,000 to 1382506000 using @ reflecting projector
(bther equipments could be used)y and deteailed geologicel mepsy for as far
5 avalilabley wiich were reduced from 12100.000 to the working sceles
# physiogrephic mep overley wes genercted from the Landset imegery with
substentisl stereoscopic interpretation end visueal eanclysis of airphoctos.
During this exercise, topographic line aeps (without contours) were used
to relzte the genersl location of hilly ereas on the inege. The etirphotos,
however, were quite useful in recognigzing relief festures especislly in
the absence of contoured mupse Such feestures s incised river channels)
generel slope gredient, details of flood pleins (leeves, terrwcess beck
swaips) and slluviel flets were best studied through seriel photo
interpretation. Other resource meps such es vegetetion, lend use znd
exploratory soil detea maps were used &s spot end cross check referenge.

during the process ofiidentifyin, certein imnege festurese.

) & drzinege mep overleay of Kesempea district wes developed for the
purpose of enhencing wnc studying dreinszge feetures. For disturbed erecss
like ereas of intensive humen settlement end the floodplekn creas, airphoto
interpretetion was used to obtein more precise information on dreinage
courseses This mep mede it poscible to identify and seperate three mejor
dreinage systeas., vize dencitricy rectan,uler end deren;ed, the first one
being dominent in the project areas These dreainege systems were subdividead
into six density clussesy renging from very cuerse to finee It wes found
thet this set-up related well to the physiogrephy end geology, Hence, the,
dpedneye-Hep-bverley was uscd to delinecte fhe different -physiogrephic
end- .edldsic’repions-aoee wccuratelysa.lndirect the dreinapge hed therefore

en importent becering on the soils of the project arec es well,

B L
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Preliminary analysis and interpretation

Separation of landcover types was made on a Landsat image mosaic
(false colour composite) at a working scale of 1:250.,000, Delineations
were hased on (2) spectral tonal differences, (b) drainage pattern and
density, (c¢) textural characteristics of the image, and (d) surficial
geonetry of.the drainage channels. Other environmental elements such
as: homogeneity of the image features, disturbances of vegetation due
to humen activities (cultivation and burning), floods, time of the
season during which the Landsat data were acquired and available
ground truth data, were taken into account. Image features which
apneared similar or different were easily discriminated on the basis
of these characteristics and each delineation was assigned & syubol

according to the designed interpretation key.

The key was based on visual interpretation of the spectral tone

(colour, chroma and hue) and texture as the main criteria, These were

defined gqualitatively. There were 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 coubination of both was used. The

letter symbols (B, R, Y) were used to denote the principal spectral
colours (blue, red, yellow) of the delineation., This letter sywbol
was followed b& a small nunber standing for the overtone colour. A
syﬁbol like R

would stand for deep red, while R, represented light

2 2
red, Bl deep blue etc., In addition, each delineation was given a serial
identification number with a circle around it. This identification
nuriber was used to recognize differcnt units during the process of
mapping, composing (identifying individual soil units of the associa-
tion) and describing different uap units,

Air photos were examined, both stereoscopically and singly as
second level ground truth, to obtain more information about observable
environmental features on the inage and to ascertain their actual

boundaries in case of doubt. Aerial photos were also used to locate

ground sampling points,.

Identification of saupling units

By overlay interpretation general association units could be
predicted by composing and synthesizing information on the 2ty

integrated nmap overlay of geology and’ physiography.
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This integroted map was superimposcd over the Landsct bose mep e
The landcover seperation sverley wes then laid on top of this
integrotcd mop overley. This arrengemcnt ~llowed for simult=ncous
study of the infermetion on the three resouree maps (i.e Landset
imnpge, wnenlogicol/physiogrophic and lendcover seporntion map)e
Sampling points were then sclected on the bosis of »efleonctance
differcnces of the image, geological end physiooeoirhic detz end
the inferrod soil cherecteristics. For example, ar obserstion
check point could by loceted con rocogniscble end uniformly
representotive wet spoty shellow or laterite guricrust, arves aof
dif grent vegutstional cenopy cover (indicoted by distinct shaodes
of infrarcd tone), known gealpgical unit ond physiographic position
(interfluvial, upper, midele or lowes «Vane), In rddition, the
ouservition chock points were locrs ted in such o OTmes +hat the
dominant soil of any givin spil assocciation could be expected to
b struck. Becsusec of the large extent of the study area end leck
of ocness trecks to some of the pleces, the infermation obtaincd
on the sempled units was exfrapolated to other points of sinilsr

image characteristics where semnling was not conductcde

~®1otiing FieldObservotion Points

The selected observation check points on the ilmsgery were
trensferred to the aerisl photogrephs and nlsc on & 1:500,000 imace
(where no photo cover was evailable). These were uwscd for field
Locztion., By doing so it Dbecame possible to locatec accurztely the
check points in the field. those recognizable ground features s

such as river junctions, crossroads, streams, sharp rood bends

were used as reference. "Mir photographs were vicuwed stereoscopically

to study the ground conditions in sufficient détail hefore the finel
location of the check points. This prucedurt wes very impertant
in flooe pleins and cultivated arees where ground festures were
not slwsys clemr on the image. All the field check ooints were

plotted on a clear acetete film overlay using the Landsat imege

as @ pase. Ihise points were numbered gooording to route and
4

survey partye

7

Jde . Synthesis of Freliminary Interpretetion Witn Ficld Deta

Eech spil observed yag cucoribed cccording to standarzd Soil
Survey “nit procedures. For each dif erent parcnt meterial soils
with similar ficld cha escteristics were grouped tocether and
f the World Legend

h

a
s5i o
and the S0il Taxonomy. This groupingwas adjusted w

classified according to both the FRO Soil Map

¢re necessary,
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&

and the classification refined when the laboratory results became available.
The range of characteristics for each soil thus distinguished was now des-
cribed as well, 4All the soils, including the major phascs werec given a colour
symbol with which they were identified and marked on the field observation
point overlay. By superimposing the thrce overlay maps {geological-physio-
graphic, field observation data and landcover separation) on ton of the
Landsat image 211 the assembled data were put together. It became then
possible to analysc all this information from each location and conveniently
synthesize the data through overlay interpretation.

The soil association units resulting from the initial interpretation
viere then revised., Thic wag done by checking the relevance of the preli-
minary mapping unit boundaries agaiﬁéf the established soils within each
unit., Since all so0il having a similar classification were grouped together
andmnésigned a colour symbol, it was easy to recognize and conpare their
distribution with the corresponding tone and-or pattern on the image.
However, most of the revised boundaries agreed closely with the preliminary

’

separations,

Delineating Soil Mapping Units

The composition of the mapping units, 3% terms of percentage of indivi-
dual soil units, was established on the assumption that there was a relationshir
between a given soil and its corregponding spectral tone and pattern on the
image and also by taking into account the catenary sequences as observed in
the field. .n estimation of cach association composition (by’percentage)
was achieved by comparing the propeortions and distribution of cnvironmental
elencents of the image which corresponded to the pattern of occurrence of the
s0il units in question, For example, if a certain soil unit, e.g. oxic
paleustult (ferralic arenosol, FAO), could be associated with a bright and
fine textured red tone on the image, and this colour elecment accounted for
a quarter of the delineation, then this soil unit would represent 25% of the
total area of that particular delineation. The proportion of the other
remaining individual soil units within the delineation were assessed in the
seme way. Information pertaining to the identified mapping units was extra-
polated to other apparently similar units where no observations had been made.
However, the composition by area percentage of those extrepolated units had

to be assessed individually,
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In order to reduce the final number of mappingﬂﬁﬁits those
associations which were identified to be similar in terms of dominant
sdils and, whcre ‘feasible, the associoted soils, were grouped together
(lumping). Apart frow drastically reducing the final number of m2pping
units this grouping yiclded units: that 'were useful in deterwining land

capability classes.,

—
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before the present survey wes initioted rel-iively little attention had
been peoid to the soils of i.orth-.estern rrovince, The very first map depicting,
he soils of the province wes, of covrse, Trapnell’s wvell knowm “Vegetetion =
soil :ep of worthern Rhodesia', sheet 1, which was :ublished in 1957 (soe firure
Tjs although fieldwoxrl for this mep was carried ocut in the eaxrly thirties.
the lesend for this map uses vegetotion types to svbdivide the lend at the two
hirhest levels, whilc the third and last level is broken doun eaccording to
cencral soil roups. #For the »roject crea besicelly two grovps of soils have
been distinguished. the platecu soils and the alchori s:onds, to-ether with

some iaiscellaneovs so0ils.

Red earths, howcver, wicre considered to differ cnough from the aversse

olatesn so0ils to werrent their ovm repping unit. ‘prarvently they were mainly
seperated on eccount of being »referred by the local nopulation for farming,
althovch souc of their characteristics, likec depnth and colour, were noticed to
controst with thosc of the other plcotezu soilse It was also recognized that
the red earths occur chiefly over dclouite und feidspataic rocl: of the ' atanga

systciie

1he plateauc soils sensu stricto and described cs highly leached, of low
or;anic matter content, with o uecek greanvler structure in the uprer horizons
ond with commonly 1 terit: concreticns in the lover subsoil. (n the map no
further subdivision is made in this cless of soils,; but the zccomvenying report

distinsuishes threc subroups. the 01d isterite Joils refer to the shallow

S

N

"truncated” soils, pellid rrey to yellowish, overlying massive laterite sheets,
a5 they occur in southwest oscupa district. Light Coloured Gandy Soils
coubrise tae ‘sandveld” scils (licht clayey soils with a very licht, raother

sordy topsoil), but no penticn is mede of them occurvine in orth- estern

trovince, thov:h it wes realized thet they farn: over sranites, ;neisses and
escociated rocis, Yellow znd (ronge Clayey Soils concern the reddish brovn
clayey soils that occupy lerie sarts ol :lolwezi and . csempe districts, op
well as occurring in . winilunza distr.oct.

“he olcheri sond scils ore divided into Undifferentisted [ elohsri soils
Y] - AN 1 .. 4 .

\E18 © glchari sands jrover,, the Transitional Jands, having a groycr or
brovner colour and heing less ccid, cund the _alshari Contact Soils with a

core loomy tonturce fhug, desiite leclking several of tly uodern soil survey

~

1

aids, end wit or less accecessibility to the ares, Urapnell and ssscciates
vere alrecdy cble to distingudish the nain soil freaaps that occuxr in Jorth-

.ectern irovince, cven though they did not menage te mea: their distribution.
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in great detail,

The two other netional soil mai s that have been published since (Soils
Map of the Federation of Rhodesia and i'yasaland, Causeway 1960, and Coils
Map of the Reyublic of Lambia, Lusaka 196C;, both at a scale of 1:2,50C,000,
do not provide any more informaticn on the soils of the project area than
does Trapnell's map, The older map divides the vroject area into a !‘alahari
sahd belt and a korthern Plateau 30ils area, with sandy to medium textured
soils over a heavier subsoil, strongly leached with a very low inherent
fertility and usually lateritc at depth., The more recent map describes the

plateau area as consisting of leached "sandveld" soils,

As fer as could be ascertained, the first areas to be surveyed at a more
detailed level were the Tafue headwaters. Here a fairly intensive survey at
a scale of 1,50,000 was carried out in 1956 and 1957. The maps resulting
from this survey are still on file, but it is not known whether any report
was ever published to accompany these maps. Soils were differentiated
according to two criteria: colour and depth. Some use has been made of these
maps, especially in demarcating the very shallow soils and in plotting the

deep red soils in the northeastern cormer of Solwezi district,

Tn 1968 an American consultancy firm carried out an "Ultra Rapid Recon-
naisance Survey" of the .alaheri sands in Zambia (Parson Corporation, 1969).
Despite part of their mandate lying in the project area, this airborne survey
(an aircraft and a helicopter were used) did not extend further than Zambezi.

Consequently no useful information could be extracted from the report.

During the initial phase of the INURAD sponsored Soil Survey Project,
Horth=J/estern Province was being looked after by the Soil Survey team based
in Ndola. The first soil surveyor there, Dr, Heilmann, surveyed the proposed
sites for two settlement schemes in 1977 . liyangombi (TVinilunga district) and
Jivundu (Solwezi district,, both located close to the Solwezi-ilwinilunga road
The resulting combined soil-land capability maps were published in Soil Surve
Reports 54 and 55 at a scale of 1:10,000 and 1:13.3500 respectively. In 1979
Dr. Heilmann compiled an "IExploratory Soils i.ap" of lwinilunga and Solwezi
districts, together with a derived "Soil Potential Map" at a scale of
1:500.,00C. ¥Mo report to accompany these maps was produced, but the summary
profile descriptions {based on auger observations) and analytical data were
published. Since fieldwork for this survey was completed in two weeks, and nc
satellite imagery had been available, the accuracy of this map is not very
high. The broad grouping of thec main soil types is, however, in agreement

with what was found during the present survey.

ir, Dalal=-Clayton, successor to Dr. Heilmann in the Copperbelt, likewise

took charge of two surveys in lforth-i/estern Province., These were the semi-
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detailed surveys of the Chafukuma area and of the Solwezi State Farm (Soil
Survey Reports 89 and 90, 1982), at a scale of 1:330,000 and 1:20,000 respec—
tively, In 1982 the then District Land Use l'lanning Cfficer, Mr, Broekhuis,
surveyed the Chishala area southeast of Solwezi boma., The draft soil map
(Scale 1J50.OUO)9 profile descriptions and analytical data were all at hand

for this survey, although the report has not yet been published.

Very fruitful use was made of these five semi-detailed soil surveys, both
to ascertain the extent of the different soils and their characteristics, as
well as to acquire a better insight in their catenary relationship. Apart
from the Soil Survey Reports, some land capability maps of settlement schemes
and a ,roposed State Ferm in Lasemps district were consulted. The usefulness
of these maps proved to be limited, but it was found more profitable to take
tmﬂrammw3lr.Sbﬁdwe,ﬁMmumpmsmﬂmtinK%amm,ahmgonfmhi

trips and draw on his extensive knowledge of the district,

The map

The type of mapping unit employed to compile a soil map depends to a large
extent on the scale of the map, 'hile soil series, being the basic unit of
clasgification, can be used in medivm and high intensity surveys, they are
not suited to function as a2 mapping unit or the component soil therecof in low
intensity surveys. The mayiping units of this soil map consist of associations
of soils, i.e. of groups of soils that have a defined relationship to each
other., This relationship is in most cases of a catenary nature, in which
drainage, depth and slope are major differentiating factors. The component
soils have been classified up to the family level according to the Soil

Taxonomy {So0il Survey Staff, 1975) and the "subgroup" level following the

975).

PAC/Unesco Soil liap of the World Legend (Unesco,

The associations themselves are organized into a dominant soil, a co-
dominant soil and a numnber of major inclusions. Dominant soils occur in at
least 30¢ of any delineation, co-dominant soils have an extent of at least
25%, while major inclusions occupy 107 or more, The average dominant soil
covers in fact 48 of a delineation, a percentage that is obviously higher in
uniform areags like the Yalahari sand zone, and less in moré éomplicated areas
like on some parts of the plateau. Co-dominant soils on average take up 28%

of a delineation, and major inclusions 11%.,

D

The landform apiroach was used in order to be able to correlate soil
catenas to more easily identifiable landforms. In this manner the soil asso-
ciations could be grouped according to the type of landscape in which they
occur, 1In the project area this approach did not result in very outspoken
subdivisions, due to the very old age of the land and the consequently very

subdued landforms, Such morphologically uniform areas also contain numerous
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intermediate landforms, often of substantial extent, which cannot always be

easily demarcated or separated from adjoining landscapec.

Hence the geology was used as the principal criterion 1o subdivide the
mapping units, on the basis that different parent materials yield different
soils, even though these may be similar in several aspecis. This hypothesis
was found to be valid in other parts of Africa, and could be confirmed in
the project area, lost soil associations can therefore be considered to have

ceveloped over a single ty.e of narent material.

The soils that wmake up the associations have been listed in a soil legend,
vhich provides some information on a number of physical characteristics as

well, This soil legend has been included on the soil map, together with the

soil association legend,

4,3 Soil legend

Soils have been differentiated according to a number of criteria, the most
important of which relates to the type of diagnostic horizen., Cther criteria
include varent material, drainage and de th, as well as some secoundary chemical
data. Depth was concidered a phase where it concerned moderately deep to
moderately shallow variants of deeper soils (suffix #g® added). Similerly,
some variants of plateau soils that had relatively steep slcpes were also
considered as a phase {suffix "s"),

~

International classification has been according to the TACQ/Unesco Soil liap

of the World Legend, and the S50il Taxonomy of the U.S. Department of Agricul-

ture, Although the latter allows a more narrowly defined classification, as
it spans four levels of differentiation {against two for the FAO/Unesco
legend), this does not apply to the most ubiquitous soil of the wroject area,
the ferralsol (dxisol in Soil Taxonomy varlance,. This stems from the fact
that due to the lack of gufficient data the oxisol order has not been fully
developed in the Soil Taxonomy, '‘ence some of the soils are classified A
similarly according to the Soil Taxonomy, but differently accordinz to the
FAO/Uncsco legend {e.ge. soils 35 and 36, while the reverse occurs as well
{eeg. soils 13 and 14). Soil Taxonomy classification is up to the family
level, although because of space restrictions the legend on the map only
indicates the suborder, with the textural classcof the control section {in
most cases between the lower boundary of the surface horizon and 1 m depth)

given in a separate column,

The soil temperature regime has besen considered to be isohyperthermic,
based on data from van Vambeke and theoretical considerations of the lieteo-
rologicel Deyartment (Iyendwa, 1581,, In reality the soil. temperature regime
probably straddles the isothermic/ischyperthermic boundary, as is suggested

b - e 3 " g Sk S s A . e
by sone preliminary data from Solwezi {see table 4, These data give an is®-—

- P
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table 4  Soil temveratures in Solwezi and Mwinilunga {OC)

Station Depth Jf r il A [ o) o A 5 0 q 00D year
(cm\

Solwezi 5  20.3%3 2C¢1 20,1 19,1 15.7 12.3 12,0 13,9 17.9 21.4 20,5 20,4 17.9

(1975=1980) 10 20,7 20.5 20,6 19,7 16.9 13.8 13,6 15.4 19.2:21,3 20,5 20,7 18.6
200 23,1 22,2 220,811 1 0ud, 165 16,72 11,5 2.7 2%9.2 22,0 22,1 B20.5
50 22,5 22,8 22,7 22,2:244x8419.1 18.8 18,9 22,1 23,3 23.1 23,0 21.6

Mwinilunga 5 199 1944 1.3 18,6 15.8 12.2 11.3 13.9 18,3 20.3 20,5 20.1 17.5

{(1974-1980} . 10 20,0 19,7 19,6 1944 17.3 14.5 15.6 16.1 19,6 20.8 20.4 19.7 18.4
20 P1,7 21.6 21,4 21,5 2000 18,2759, 7 2%, 1 @3.4 22,2 21.3 21,0
B0 22,1 22,2 22,1926 22,8 20,8 20, 1°20.6 23,5 27.5 23.% 22,2 22.2

data courtesy leteorological Department

thermic soil temperature regime for Solwezi and an ischvpertherm:ic one for

Iwinilunga,

“he Zambian classzificetion has been according to the fourth approximation

of the Key to Zembian So0il Series., This Key is still in the irocess of being

set up, and the soil classification nust therefore be regarded as very ten-
tative. Mo definitions and names are as yet availoble at family level, although
this would have been a more asvpropriate level of classificetion considering

the scele of the map.

Table 5 is a copy of the soil legend as incorvorated on the soil map, with
an extra column added for the land capability rating of each soil, The indi-

vidual soils will be dealt with below according to their PA0/Unesco classi-

feEistts fication, arrenged as follows .
e B 1 ferralsol 5 arenoaol
B 2 acrisol 6 gleysol
S %3 luvisol 7 regosol

2

i 4 cambisol
Cfully

a 44341 Ferralsol s

o the s o > y no— : : <

TPerralsols (oxisols according to the Soil Taxonomy) are soils with an oxic

wel B horizon, which is characterised by a very low CEC (less than 16 1e/100 g
iy clay), a low base status {1C.C less then 10 me/100 g clay) and a rather

L vniform texture profile, The formation of an oxic B horizon is the result of
n {in . ’ . - - . :

. a very long veriod of weathering coupled with very intensive leaching.
- depth) Perralsols are normally several metres deep but, except for the red ferral-
sols, this is not the case with most of the ferralsols in the project area.

miicy The gualification 'very deep' in the legend only indicates that they are more
ileteo— than 1.20 m deep, but some form of laterite or saprolite {weathered rock) is

¢ regime vsually encountered in 2 m deep so0il pits. The majority of the ferralsols in
gested HJorth—-/estern Province are actually believed to be underlain by a lateritic
an iso— horizon,

"‘::H T ——- = = e —— ~
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S
e

weriec ferralsol haplic ecrvatiox 1

g L

ferric acrinol oxic paleustult 2/1 L 4/5 1 & £
gleyic feorric ecrisol acunie paleustuli 2/1 P Sl et
ferric aerienl oxic paleuvstvlt 2/ 4 A b
xanthic ferralsol {ypic haplustoy 1 4

>
[

ranthic fervalsol ultic hapiusi

harivstox

oxrtihdc ferrelscl ultic

O
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xanthic ferralsel pasmmentic beapluvstox

MO e R
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o
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episguic hapiuvatox 2 1 0/a

gleyic ferrel

eutric gleysol poric tropequert 1 1 A £
dyobric zle; mexic tropaguepd 1 1 1Af0 ] el
fervalic luvi¢ szenonol} oxie raleustuli 1 5 A el
petyoel e petrofernic wstipsaimeny 2'/5 &/3 & al
108 ]

o gleysol typie haplaguall 1 G & £
tithic dyatric 1w¢ iithic wstorihen 4/51 4 B+ | £/

setroterric dystric petroferric wotorthent

EaErO8Gd

avic eanbizel| eouio dyotrochrept 2/1 13/21 A £

Ay

petroferric dyetric petroferric wwiorthent 4 et 0 | £/f1
Tagon

xenthic fervalsul ultic hapluate 4 4 2 I
arthic fexraiscl ultic hapluste 1 A AT EE/0L
ferric iuvisol ultic peleuntall 2/3 ) 4 1AfB} T
ertiic ferrsiec’ wltic haplusiox 1 4 A 5/
fluvie glevic cambisol CLuavaguentic /21 3% I3 1

eutric and dystric poiiie trepacuent i 4 T B
slsysold

U

®  fooeguent gravels within 120 oo
% fragquont gravels within 60 s
a pufrix "4t ixdicates a mederately deep to moderately shallow phose

a suffix 'p' indicates a slope phasce of dominenily *BY slopes
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i IEGERD OF SOIL CHDACTERISTICS

|

= DILLTIAGE  CLASSES DPTH  CLASSES |
O wvery pooly drained '

ATH BTN D

0
4L

pocrly droined
imperfectly drained
noderately well drained
well draoined

somevhat excessively drained

LY

SLCIT, CLASSTS

very gently sloping !

(0 -"1%)
gently sloping (1 = 34)w
3 =~ 5%

noderately sloping (3 - 5%)

1 very decp (more than 120 om)

2 deep (90 = 120 cu)

5 noderately deer (60 = 90 cn)

4 noderately shallov (30 - 60 cn)
5 shallov (less than 30 on)

nyYr h et X alasm
TTATURT,  CT.35KES

i fine clayey
1 fine loany
el coorse loany

1 fine and coarse loanmy

Loe

e
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A clayey control section is not required for an oxic B horizon, but in the

" project arca mearly all of the ferralsols have 'a clayey control section as

v

-well as a clayey surface horizon, the only cxcegtion being the soils that have

been classified as ultic hajlustox according to the Soil Maxonomy., These soils
have a light surface horizon, with a rather abrupt texture increase to fine

loany or fine clayey in the subsoil, £1) ferralsols occur on the plateau, and
congecuently have very zentle slopes and are well drained, An exception is the
gleyic ferralsol from the itabu area. The mineralogy class is kaolinitic for

the clayey classes and siliceous for the fine loamy classes.

Table & lists 211 the ferralsols, together with their physical and chemical

properties and the porent uaterial they are believed to have developed from,

acric ferralsol (7iC)

haplic acrustox, fine, laolinitic, ischyperthermic {Soil Taxonomy)
~ Meheba series, acric vhase (Key to Zaabian Soil Series)

typical profiless 19 and 32

1

sxtrenmely leached very deep red soils, formed. over lundulunga siltstone and
carbonaceoug shale, Clayey throughout, although soils with a somewhat lighter
topsoil (sandy clay) occur in Mvinilunga district, probably on account of

admixture with some {alahari sand, Siltwcontent is moderate for a soil develone
5

<

Very low pid in the upper part of the profile (4.0), that incrcases somewhat

over Kundulunga (lecss than 20,0),

with depth to 444y The highly leached -eharacter of this soil is reflectéd in
a CiC clay of less than 10 me ;er 100 g, and above all by a base saturation
of less than 5%, a level vhich it alreaﬂy'has in the swface horizon, Although
thg Al saturation is close to 90, abséaute amounts of exchangeable Al are
not very high, The .CiC remains therefore below 1,5 me per 1C0 g clay in at
least part of the subsoil,

This soil can be {ound wainly in iiwinilunga district, around the boma, with
minor occurrences in Solwezi district,
Soil 17 - acric ferralsol (Fiv; , )
haplic acrustox, fine to very fine, kaolinitic, isochyperthermic
(S0il Taxonomy) .

- Chafuguma and Mumcna series (ley to liambian Joil Series)
« bypical prefdles: T, 58, 39

Very deep red soil derived from carbonatic rocly, meinly marble., The soil is.
clayey throughout, sometiiies even very fine clayey (60 or moxe clay, as in
profile 38}. The wpwer vart of Jrcfile 3% has an excentional low clay content,
which is possibly the result of an addition of colluvial material.

“wen though CiC values per 107 g clay are low {about 10 me), the pH is
invariably somewhat higher than that of other ferralsols, hovering around
4,6 (range 4ed to 4,7)s e base saturation is mostly less than 10%, but has
been noted to rise to 30} in some pits. It is likely that this is due to a

slightly impeded drainage in the lover p.rt of the limestone solution basins
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table 6 Ferralsols and their properties

'classification ‘parent material *texture’ pd | CLC] CEC'ECEC BS| Al

(PAO/S0il Taxonomy) 1/ g/| 3/0 4/ 4f i/} (Y4

y i ! ; { '

116 acric ferralsol Kundelungu (siltstone ' ¢~ f ;4.1; 5 3;10?1.5 <5 | 90’
~ haplic acrustox _and shale) gl g o | r
17 acric ferralsol carbonatic rock C- f-14.6' 6 | 10}1.5/<10] 70
- harldc acrustox AR T TR
10 rhodic ferralsol  Kundelungu {phyllite | SC £ {4.3] 8 12| 4| 5-| 70
. typic haplustox . and sandstone 7) -Cl : ; : 15
' ¢ ! H i .
i15 rhodic ferralscl : basic igneous rock G ,4.4?12 Gl 2 ‘45 > 90
i tropeptic haplustox f E ;
21. xanthic ferralsol ; Basement comrlex . Cy £ E4.0? 6 ; 5-1 2 {<5 {250
i typic haplustox t (granite) f i i ! I 10
:2?\xanthic ferralsol ; halahari sand and : ISi fl!4.3§2.5§ 1013.5 (2190
i ultic haplustox i kundelungu {shale) + =GL! =c1i b [=15
24 xanthic ferralsol . kalahari sand i LSicl—;4.2§ Bwi 10 nd| 10} nd
| ' psammentic haplustox j PRI ae) %) %)

, ; : i i |
’55ixanthic ferralsol ¢ Basement complex sy f j4.2;4.5§ 8~| i 10 70
{ ultic haplustox . (gneiss and schist) P | | 18 -15
P | : ; ; |
111 orthic ferralsol ' Kundelungu (meta- f =l £ 1 4.2]6.5] 8={ 2 | 5= 70
; typic haplustox ;siltstone) , CL| i | 12 10
i ! ! ' !

12 orthic ferralsol ;Rundelungu (meta- ' C ! £ j4.4l 7 151 nd} 15! nd
i ! petroferric heplustox ‘siltstone) | i i ;

i13forthic ferralsol ;Hundelungu (meta~ ; SR 2 3 .4.1% 74+ 150 nd! 5| nd
] - petroferric haplustox siltstone) i i | i

!14_0rthic ferralsol iiundelungu (meta~ | SLE fl:4.2 6% 10} nd! 10} nd
| typic haplustox ! siltstone) | o) * )1 i)

1 } | f | i ! }

123 orthic ferralsol | Lalahari sand . SL; f1 4.0{ 3 | 10| nd{ <5) nd
i ultic haplustox | i ;-—cli f i |

{ i i 1 i i . i i i ;

36| orthic ferralsol | {undelungu end 'SCL! £- 4.0 4 | 12{ 6 | 5-1 90
i ;ultic haplustox i Lalahari sand ;—SL? £ ; | 10t i
38! orthic ferralsol %basement complex SL| fJ.4.1;4.5i<10 5 10§>7OE
| ultic haplustox ' (muscovite schist) % | £l P P
125 gleyic ferralsol ' Kalahari sand g SL; £4 4,21 2 %<1O nd 25§ nd.:
! epiaquic haplustox ' { reworked 7) LS4, . | ; ’ ? | ¢ |
L i ! ! H : : ‘

1/ texture topsoil and texture control section; 2/ pH (CaClz); 3/ per 100 g soils
4/ per 100 g clay; 5/ base saturation (%); 6/ Al saturation (¥); *) estimated
values; the chemical parsmeters refer to the upper subsoil (50 - 100 cm depth)

in northexn Solwezi district, Ca and !ig arc the only two bases of importance,

L and Na beirg negliziBle low: Soluble #1 ambitrits ate Pather low, which corre-
lates to a Jow exchangenble 4l content. Thus, the Al saturation is not as high

as in other ferralsols, ranging from 60 to 80Y,

The Al saturation of profile pit 7 is not more than 40, but this pit is
exceptionﬁl in more than one respect. Its cexchangeable Mg and I content are
high compared to the other pits of this soil, it has a relatively low silt
content, while its total Fe content is extremely high. Bebausemof this, and

because of the concentration of hematite dust observed near the pit site, free
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icon might be high enough to place this pit in the oxidic mineralogy class.,
Associations dominated by this soil are mainly concentrated in Sclwezi
-district, although they ocgur in .asemps and, to a lesser extent, in Mwini~

fa}

lunga district as well, In the norther: part of lwezl district they form

conspicious bagsins bounded by relatively steep scaris, A clear sample of such

7

an cscarpement is visible just outside Solwezi, on the road to Mutande, where
the transition from the plateau tc the limestone basin forms a prominent slope
just north of the road. Flsewhere the areas underlain by limestone are more or
less level with the surrounding platcau, but can be recognized on aerial
photographs and l.andsat by their lack of streams and by the well-developed
woodland, the latter being consequent upon very decp soils and relatively Gib.
little human disturbance.
S0il 10 =~ rhodic ferralsocl (FAC,

typic and tropentic haplustox, fine, kaolinitic, ischyperthermic

(50il Taxonomy)

~ Mulonga and Vcheba series (Key to Zambian Soil Series)
typical profiles: 2, 3, 26

This is the red soil assumed to have developed over meta-siltstone, meta-
argillite and quartzitic sandstone of the Yundelunga series. Nue to the great
depth of this soil the parent material, or cven laterite layer, has not been
obsexrved in profile pits or auger holegs, but a small quartzitic hill along
the Mwinilunga - Chibwilka road is mantled by a shallow soil of red clayey
material, A deep to moderately deed phase was observed as well, containing

requent laterite gravels in the lower part of the nrofile, but its extent
was too small to be included on the mop. his phase usually occurs near the
transition to enother soil,

Profiles 2 and 26 are virtually structureless in the subsoil, but profile
3 was found to have some structure, rcason why both typic and tropeptic sub-
groups have been recognized, althovgh the former undoubtedly prevails, Particle
gizge class is fine, tending to very fine as the clay content increases to over
605 . with depth, The topsoil is sandy clay to clay (35 to 50% clay,;, while the
silt content is moderately high (15 to 30,

Soil reaction is strongly acid, with a pi of 4.5 or less. ixchangeable Al
is high, and exchangeable bases are low, with Mg being the highest, and even *
K in excess of Ca, bearing out the metamorphic character of the parent material
The Al saturation is thus very high, already exceeding 7(f4 in the top 10 cm.
This soil occurs morc or less randoumly, often of a rather limited areal extent,
in the region underlain by the sandstone and siltstone of the l.undelungu,
where it is intimately associated with orthic ferralsol 11,

L 15 = rhodic ferralsol (Fa0)
-vtropeptic hajlustox, fine, kaolinitic, ischyperthermic (0011 Taxon

Chafuguma sexries, Lwawu vurlani ‘Key to sambian Soil Series )
- typical profiles: 34 ”1/27/7/
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This soil occurs in® the project area only along the Angolan border near
Lwawu, It is a fairly deep red soil formed over igneous and meta-igneous
basic rock, resembling basalt. Frequent laterite gravels are common below
90 cm. The profile shows some structure develorment, _

4 fine clayey texture was observed at all sites tested,The fine loamy
texture of pit N?P/Q?/T? must be considered an exccption.bThe high fine
sand content of that profile indicates that it is probably an intergrade to
the adjoining Kalshari sand soils,

S0il reaction is acid, between 4.3.and 4.5, reflecting the influence of
the basic parent material. CEC is very low (less than 15 me/100 g clay),
while the base content is extremely low. As 2 result the Al saturation

reaches nearly 100} in the subsoil.

Soil 21 - xanthic ferralsol (FA()

- typic haplustox, fine, kaolinitic, ischyperthermic (Soil Taxonomy)
- Samfya series (Key to Zambian Soil Series)
- typical profile: 29 and Wi /15/77

Soil derived from granite, main area of occurrence lying in the north-
western part of Mwinilunga district, with a smaller patch near Musele village
along the Chovwe road. Brownish clayey soils that are characterised by a
mostly 30 to 40 cm deep A horizon. The clay content increases slowly with
depth. The relatively high content of coarse sand can be attributed to the
texture of the parent material, Medium sand is high as well, in particular
in the upper part of the profile, This can be aseribad-  to some admixture
with ¥Xalahari sand.

Chemically very poor soils, like most of the other ferralsols, with a

very low pi (about 4.0), a low CEC clay (5 to 10 me per 100 g clay), a very

low base saturation (less than 10%), and an Al saturation close to 100%.

So0il 22 = xanthic ferralsol (¥AO)

ultic haplustox, fine loamy to coarse loamy, siliceous, isohyper-
thermic (Soil Taxonomy)

Nkolemfumu series (Key to Zambian Soil Series)

typical profiles: 31, WWP/42/77

Yellowish brown soil, with a fine loamy control section, occassionally

!

coarse loamy, formed in an admixture of residuel weathering material derived
from Kundelungu siltstone and shales, and allochtonous lalahari sand. Texture
is coarsest in the upper part of the profile, where it ranges from loamy sand
to sandy loam, while it increases irreguldrly with depth to sandy loam and
sandy clay loam., The rather wide textural range can be attributed to the
complex origin, This soil differs [rom the orthic ferralsocl 36 in having a
greater component of Kalshari sand, especially at depth, and containing less
iron, as is dxpressed by a more brownish colour,

Although the CEC clay is more than 10 me per 100 g, the low clay content
maked that the CEC soil is not significant higher than that of other ferralsols,

Base saturation is variable, from less than 5% to over 10%, but low, while the
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P ranges from 4.1 to 4.5, and Al saturation is about 90%,
The occurrence of this soil is confined to the northern and northwestern
parts of Mwinilungadlistrict, where it is found in close association with other

ferralsols,

50il 24 - xanthic ferralsol (FiAD,

- psammentic haplustox, coarse loamy and fine loamy, siliceous,
isohyperthermic (S0il Taxonomy)
- Mulubolo series (Key to Lambian Soil Series)

The classification of this brownish soil is tentative, as there is no
profile pit to represent it, Basically this soil i& a Kalahari sand soil
variant, which has a slightly hcavier texture than the typical soil formed in
Kalahari sand, and is further characterised by a rather dark topsoil, It
forms part of the low lying {alahari sands, where it occupies the lower
part of the catena. Hence the drainage of this soil is not as well as that
of the other ferralsols, A fairly large vart of its occurrence is.ﬁﬁdéiately wel
drained, locally even imperfectly drained. This relative wetness is borne out
by the vegetation, which comprises an important element of Marquesia trees, a
species otherwise not common at all on the Kalahari sands.,

Topsoil texture is loamy sand, increasing to sandy loam in the subsoil,
Chemical characteristics are likely tc be similar to those of other ferralsols,
with possibly a slightly higher CUC and base saturation. A good example of

this soil can be found near Lwawu mission, Mwinilunga district.

Soil 35 xanthic ferralsol (FAO)
nultic haplustox, fine, kaolinitic, mdwmeWEMC(&anmwmmw
Shilende series {Key to Zembian Soil Series)

- typical profiles: 28, 43, 47, :WP/3/82

Very deep reddish to brownish yellow soils formed over biotite gneiss and
subordinate schists of the Basement complex, and characterized by a light sandy
loam topsoil fairly abruptly overlying a subsoil that has a texture of sandy
clay loam in the upper part, gradually increasing to sandy clay in the lower
part. The thickness of the light surface layer is variable, from as little as
8 cm to 40 cm, These differences may have been brought about by cultivation
attendant erosion in the past. The silt content of these soils is rather low,
less than 2. In the sand fraction the fine sand dominates (average about 30%)
and there is a relatively high coarse sand component {about 5%),

The pH is very low, 4.1 to 4.3, CEC clay is relatively high {10 to 18 me
par 100 g), and the base saturation veries from4D to 15%, with ¥, Ca and lg
all being present. Al saturation is around 70, and soluble %Al is in the order
of 10 ppm,

Profile 28 represents a somewhat eroded phase of this soil, located on a
relatively steep slope towards the Lumwans stream, The main characteristics of
this profile are similar to the other profiles, but the light topsoil has

apparently been removed by erosiom,
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So0il 13 = orthic ferralsol (FAC)

47
This soil covers the domes of Basem:nt Complex formations in iiwinilunga and
Solwezi districts. Thesc domes are not inhabited and most of this soil type is

therefore not under cultivation, Cne of the recsons for this is probably the

low moisture holding capacity of the toosoil,

Joil 11 orthic ferralsol (F4iC)
typic heplustox, fine, koolinitic, ischyperthermic (Soil Taxonomy)
Kasempa series (Key to Zambion Coil Series)

typical profilesy Ihe 11637

i

As the name of this soil implies, it is the typical soil for a large part
of Kasempa district. It is common in Zolwezi district also, mainly west of the
Iutanda river, and in lwinilunga district, both south of Mwinilunga and in the
Tkelennma area, This orthic ferralsol hos been derived from pinkish meta-

siltstone (weathered colour; and meta-argillites of the Kundelungu series.
Veathered fragments of the parent materinl were encountered in the bottom of
most pits. Very deep, but laterite gravels, gusrtz fragments and saprolite
usually occurs within 2 m. Ilndurated laterite layers ere rare in this soil,.
Strongly acid, with a pH,of less than 4.3. The CEC ranges from 5 to 16 me
per 100 g clay., It is near_the upper 1limit in the more hilly arcas (cf. pit
16), between 10 and 14 in Kasempa district and the southern part of Solwezi
district (pit 11), and decréasing to belcw 10 me in the more northern parts of
Solwezi district [pit 37). Eithough the division between the last two groups
coincides with the meta»sil@itone and wetla-srgillite areas, it is probably the
more intensive leaching resulting from an increase in rainfall (sece fig. 3)
that is responsible for thé decrense in CaCy rather than the stronger metamor--
phosic nature of the parent materisl..Content of exchangeable bases is less
than 2004, with potassium generally dominating the complex in the subsoil, and
Ce being less than Ig. The influence of the metamorphic minerals must be held

responsible for this. the Ll saturation in the subsoil exceeds 7.

S0il 12 - orthic ferralsol (Fan)

~_petroferric haplustex, finc, kaolinitic, isohypdrtheimic (Soil
Taxonomy )

~ Kosempa. serjcay gravelly phase (Key to Bambisn SoilrSeries)

-~ typical profiless 5, 10

Soil 12 is a phase of the orthic ferrelsol described above, with . ther. =
upper boundary of a laterite horizonn occurring between 90 and 120 cm depth
and often lateritc gravels at even shallower depth. Because of this shallow
petroferric contact, the pH of the subsoil is slightly higher than that of
the orthic ferralsol described above (11), 2nd with an attendant higher base
status as well. The occurrence of this soil is mainly limited to Kasempa
district, and the northwestern part of lwinilunga district.

- petrofcrric haplustox, fine, kaolinitic, isohyperthermic (Soil
Taxonomy)

- Kasempa scries, gravelly phase {(Xey to Zembian Soil Series)

- typical profile; 8




Ry
L“ % |

This orthic ferralsol is also a phase of orthic ferraisol 11, with frequent
laterite gravels within 60 cm, often already appearing within 20 cm depth. MNo
indurated laterite is gresent in the typical profile. It is not known whether
this is the rule or the exception, but os this soil has the same chemical
properties as profile 11, an indurated layer secims to be lacking, Texturally
the soil is also very similar to the Lasempe serics proper, asart from a
higher gravel content., This latter fcalture makes this soil less suitable for

cultivation than the foregoing orthic ferralsols.,

Soil 14 - orthic ferralsol (FAQ)

- typic haplustox, fine loamy, siliceous, isohypcrthermic (Soil
Taxonomy,
- Xasempa scries, loomy vhase (ley to Yambian Soil Series)

L fine loamy phase of orthic ferralsol 11, This soil only occurs ‘southeast
of Kasempa and has nrobably becn derived from a2 locally more sandier siltstones
No profile pit respresents this soil, but its chemical characteristice are

believed to be similar to those of orthic foerralsol 11,

Soil 23 - orthic ferrzlsol (1'40)

- ultic haplustox, fine loany and coarse loany, silicecous, iso-
hyperthermic (Soil Taxonamy)

Misamfu series, Talshari sand variant (ley to Zambian Soil Series)
typical profile, 27

Very deep soil of the :‘alahari conta%thone. -robably developed in a
mixture of eolian sand and residual soilematerial, 3oth fine loamy and coarse
loamy variants occur. ‘there is o marked increase in clay content with depth,
but there are no indications that this ﬂ&ght be on account of clay tronslocation
Structureless subsoil, The colour range is feirly wide, with hues from 5YR to
G

In line with most Lalahari sand soils, the pH is extremely low, ranging
from 3,7 to 4.2, Hence the soil is nearly depleted of bases, and the base

saturation is less thon 5%.

orthic ferralsol (¥.0)

ultic haplustox, fine clayey and fine loamy, kaolinitic, iso--
hyperthermic {Soil Taxonomy)

- Misamfu series (Key to Zambian Soil Series)

- typical profiles: 22 and 33 :

Soil %6

Residual soil with a strong admixture of Kalshari sand, particularly in

the upper part of the profile. This results in a strong textural gradient,

with sandy loam topsoils that change fairly abruptly to sandy clay loem or

sandy alay in the subsoil. The high fine sand content compared to the rather
low silt content is a reflection of the Kalahari sand influence, and connot

be attributed to the underlying parent rock (most likely Xundelungu), Very
deep structureless soils, whose main occurrence is south and west of Mwinilungs
In this area the streams have incised fairly deep, so that slope phases ars
Ccommons,

Strongly leached soils with a very acid reaction (pH around 4.0), and a
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o base status that is only marginally better than that of orthic ferralsol

255 %e 70 41 saturation is in excess of 385,
Soil 38 - orthic ferralsol (FA0)
- ultic haplustox, fine clayey to fine loany, kaolinitic,
ischyperthernic (Soil Taxcnomy)
- lulobolo series (Key to Zambian Joil Series)
- typical profile A2

Soil developed over Baserent Complex muscovite-kyenite schists, with a
light topsoil ebruptly overlying o heavier subsoil of sandy clay loam to
sandy clay texture, increasing to clay in the lower part of the subsoil.
This soil is as a rule not much déeper then 2 netre, with indurated laterite
narking Yhe boundary. Structure less in the subsoil.

Very acid soil reaction (pH around 4.1), 2 CFC of less than 10 me per
100 g clay, with potassiunm deminating the exchanie conplex, and with a base
saturation of about 10/%. The 4l saturation increases from 404 in the top to

double that value in the lower subsoil,

gleyic ferralsoil (FAQ)

- epiaguio haplustox, fine loany, kaolinitic, ischyperthernic
(Soil Taxonoriy)

- liayondo series, lalahari variant (Yey to Zambian Soil Series

-~ typical profile: 46

SlontilFg 2l

\
7

Soil derived from Kelshari sand, It is not clear whether the parent

material is original wind denosited sand, or has been reworked by fluvial

action, so that it has a sedinentary rather than an eolian origin. The very
high and irregular coarse sand content seens to favour the former explanation.

Topsoil texture is loeny sand or sandy loan, and there is a gradual increase
in clay content with depth to sandy clay in the subsoil, The depth of the
sandy clay varies, but was found to be usually within 1 m, In this respect
the representative profile is rather atypical,

The topography of the terrace is rather uneven, This has a bearing on
the drainage characteristics, which vary from well drained on the higher
parts to imperfectly drained in the lower lying areas. The internal drainage
is impeded by tue relatively heavy sandy clay in the subsoil, while the
external drainage suffers durinzg the rainy season from an excess of water
from the much higher hinterland, and a poor discharge of water dme to the
flatnesa.of the land.

The soil recaction is very low, (4.2} and decrcases slightly with depth.

CEC figures are low as well, although not as low as the pure Kalahari sands

(cfs profile 25}, fhe base saturation is, however, relatively high, with
potassium being the doninant base, The phosphorus content is fairly high,
which seems to be a special cheracteristic of wet sandy soils (ef, profile 40).
This socil only occurs along the northern bank of the "abompo floodplain near

Ntanbu in Mwinilunga district.
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Acrisols are scils with a clay illuviation horizon (argillic horizon)

which has

a base saturation of less than 50% within 125 cm depth, Apart

from the required clay increase an argillic horizon should contain at least

19) clay cutans,

in profile

identifie

0}

ilthough features resembling cutans are often observable

in the nrcject area, they usually cannot unequivecally be

9

illuviation cutans. Thin sections have shown, however, that

such clay cutans exist in at least some of the acrisols.

aturation of the acrisols in orth-lestern Jrevincesalthough

being less than 50, is nevertheéless higher than that of the ferralsols

{20 to 30! versus 5 to 154), COnly the gleyic ferralsols have a bhase

savuration that resembles the acrisols., ilthough ferralsols have, on the

other hand, a higher CiiC per 100 g soil, this does not completely compensate

for their lower

s i hout O

saturation, as the acrisols in the project area contain

more basces per 100 g soil, Th pH of all the acrisols is

1
about 4.5, again being sowewhat better than that of the ferralsols.

Desiite these

seem to be very much sought after by local farmers.

comparatively favourable characteristics, acrisols do not

responsible for this., oremost must be the envirommental conditions, The

L

acrisol zone can be very wet during the rainy seeson, making it not only

H

arl unpleasant area to live in, but also severely restricting access to the

area, rurthermore, sources for domestic water are generally scarce there,

while the underlying laterite makes it difficult to dig wells. Secondly,

the moisture holding ceracity of the acrisols, and in particular of their

topsoil, is lower than that of the more clayey ferralsols. Since most of

the acrisols

the project area are situatedcin: southern Kosempa district,

where the rainfell is about 1,000 mm/year, this could be an important con-

"

Two factors are probably

sidation for farmers when they have to decide where next to shift their fields.

The acrisols of North-iiestern Province are difficult to associate with a

particular parent rock., It appears that they have been subjected to certain

pedogenetic processes and cven geogenctic processes that were superimposed

on the normal in-situiweathcring of the rock,

H

typical profiless 4, 12, 15

ferric acrisol (FAl)

oxic paleustult, fine loamy to coarse losany, siliceous,
isohyperthernic {Soil Taxonomy)

Kahare scries, Kasempa variant, and Ipafu series {Xey to

. . N\
S0il Series )
&

Yellowish brown soils, very deep, initially probably formed over

Kundelunga siltstone, but later modified as a result of hydrciorphic

NDXrocesses,

when the groundwater level must have been substantially higher
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danbos are flat open areas that lack clearly ide:tifiable draingge lines,

51

-

than at present. Nowadays the drainage is moderately well, as is indiceted

by mottling between 50 and 100 cm, The topsoil is sandy loam to sandy clay

loam, there is a moderate but umnistaken clay bulge in the profile., The

clay increase varies fro

v

=

3006 to 1000, but this is only partly due to

illuviation processcs,

AT
A

values are high in the tcplayer (5.7)9 but drop to 4.5 and lower in
the subsoil. The CEC/soil is not very high [about 4rme), but CIC per 100 g
clay ranges from 12 to 20 me in the upper subsoil., Base saturation varies
from 20 to 4%, exceedinz 5. in the topsoil, The Al saturation is low,
throughout the profile less than 25,

This .acrisol forms e transitional band between the orthig and rhodic
ferralsols that prevail in most of Wasempa district, and the shallow rather
wet soils (petroferric dystric regosols; that cccur in the southern part
of the district. Although this soil.is=still part of the gently unduilaiing
pviateau, the undulating cheracter becoues progressively less within this
transitional zone,

Profile pit 15 is slightly deviating from pits 4 amd 12, in having a

)

=

nigher clay content ang being less dee., with frequent laterite gravels
within 20C cm, It can be regarded es intermediate between the ferric

ackisol and the gleyic ferric acrisol {soil 19},

50il 19 = gleyic ferric acrisol (FAi()

- aquic pleustult, fine clayey to fine loamy, kaolinitic,
ischyperthermic (Soil Taxonory)

- Yado series, dry variant (Xey to Larbian Soil Series)

- typical profile: Wr/2/32

This light brown soil has been formed in colluvial/alluvial material
that has accunulated in periodically wet places, ‘the topsoil texture
varies from sandy loan to sandy clay, including clay loam. The subsoil
is fine clayey or fine loany., Laterite underlics theé soil at relatively

hal

R |

Low depth, oiten already within one metre, ‘[he wetness of the soil is
borne out by the Vegetation, which ranges from stunted woodland to shrubbed
dben;érasélaﬁd. |

S0il reaction, CEC/soil and base saturation are all very low. Al
saturatior &5 likely to be very high, as can be deducted from the single
profile that has been analyzed. Iiowever, in view of the mode of formation
of this soily a fairly wide range of s&ll physical and chemical charace
teristics can be exvected.

This acrisol is found in two distinet settings. It constitutes the
Yupland® dambos that occur over Besement Comvlex rocks, Such uplend

and even may have B slopes (3 to 5/%,. It is also an impmortant soil of the

Fafue Headwaters zone, Here the soils, covered by poor miombo woodland,




have a higher silt ccntent than elsevhere, and have commonly laterite

gravels in the profile that start already from very shallow depths,

| yoil 20 - ferric acrisol fﬁAOf
f - oxic paleustuolt, fine, »aol:initic, isohyverthermic
i (Soil Ta’oncnv
,\ ¢ . ol o . ~ . N
- liayondo series (Ley to Zambian Soil Series)
typical wrofiley 20

Common brovnish yellow soil of the dambo fringe zone in the gently

i undvlating plateau area, Also occurs over Basement Complex schists,.

Deep to moderately decon, with sometimes laterite in the lower part of

the profile, The texture is varisble, cspecially in the upner nart of the

vrofile, where the topsail texture ranges from sandy loam to sandy claj
sandy eclay loan is the most frequent tousoil texture, housver, Subsoil
texture is sandy clay to clay, occassienally coarser, The soil is
nornally well drained, but closer to tiie dembo it nay change into mode-

rately well drained.

"he soil reaction is relatively high (4.5), but CiC/soil and base
saturation values are low, ALl saturation is around 6.

Apart from being a common soil along dambo fringes, this soil is

frequent all:over the plateau near Pujimanzovi, south of Solwezi,

4e5s5 Tarnicols
Like acrisols, luwisols are soils with an illuvial clay accumulation
horizon, They differ from acrisols in having a base saturation of more

than 5¢% in all of this argillic horizon, Iuvisols are not very eommon
the southwestern part of Mwinilunga district there is a fairly wide area

are listed in table 7.

table 7 herisols and luvisols and their properties

in Zanmbia, and certainly not in the high rainfall zone, HNevertheless, in

] vhere luvisols prevail, The main properties of the acrisols and luvisols

,; ?claSSification ;parent material texture pH :CEC CEC;ECEC BS | Al
b §(FAO/SOil Taxonomy) | _ l/ gz‘ é/ i/ 4/ 2/ é/
! y o , 3 ;
| 18 iferric acrisol |Kundelungu iSL- f1 4.5 4 ;12: 4 .20 20
;ox1c paleustult : ;SCL -f -5 =20, —40
19{gleyic ferric acrlsol‘ﬂTluv1um/ 1 S1- - f1 34_3. 2_5 W 8 nd
| ,aaulc paleusiult rcolluvium 180 1 —f 4 -18:
: . i i 3 :
205ferrlc acrisol 5gasement Complex |SCL, f 5.0° 4 {8 :2 7= 60
on1c paleustult [(schist) and ; ; ; 15
i i 'colluvium : ! ' ! E
i 37'ferrlc Juvisol %biotite schist icL-' f 15,0 45 35; 25f 65 <15
| ‘ultlc ‘aleustalf : SCI 20"

meters refer to the upper subsoil (50 to 100 cm)

1/ texture topsoil and texture control section; 2/ pi (CaCls); 3/ per 100 g soi

4/ per 10C g clay; 5/ base saturation (%)s L1 saturation (%); the chemical para
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This soil has developed from a quartzite rich biotite schist which has
imparted a rather high silt content to the soil., The weathered prent rock
directly underlies the sdil, without any laterite or laterite gravel marking
the boundary, and often at a rather shallow depth. The area where this soil
occurs belongs to the strongly dissected plateau. Because of this slope phases
are common, these are usually moderately deep as well, Only on the crests do
deep soils occur. The high silt content is largely responsible for this, as
it makes the soil suscevtible to erosion. So has it been noticed that culti=-
vafed fields on the whole are more shallow than where the soil is still coverd
by woodland, even though many of the trees have already been felled one way
or Sihesoiher,

The chemical characteristics of this soil are outstanding in thé context
of the project area., The pH is close to 6.0, and consequently very little
exchangeable Al is present (less than 15%). The CEC per 10C g clay is around
35 me, indicating that kaolinite is not the only major clay mineral. The base
saturation is well over 600, with Ca and Vg strongly dominating the exchange
complex., K is, however, very low, which is surprising in view of the schis-
taceous nature of the parent material, Also, both soluble A1 and Mn are

rather high when compared 1o the more acid soils of the project area.

Cambisols

Soils with a weak profile development, resulting in a so=called cambic
horizon, are grouped under the cambisols, The two cambisols recognized in
the project area are both inferred, as they have not been investigated in
detail,

g0il 33 - dystric gleyic cambisol (FA0)

~ aquic dystrochrept, fine, kaolinitic, isohyperthermic
(80il Taxnnomy)
- Fado series, wet variant (Key to Zambian Soil Series)

Pale alluvial soil of the ill-defined drainage zones that are common on
the plateau with little or no relief, Laterite usually within 2 metre, often
less. Imperfectly drained, but moderately well drained occurs too in the tran-
sitional belt to the gently undulating plateau. PFine clayey in the subsoil
with a Joény sand to sandy clay loam topsoil. These are the soils of the
"termitary associated vegetation" (ldwards, 1976), covered by open grasstand
and groups of trees on low mounds.,

Chemical data from similar soils in Kaoma district (south of Kasempa
district) give low pH values (4.1), a CEC per 100 g clay of 10 to 18 and a

base saturation of 15 to 30 (see also table 8),

e
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Soil 39 =~ fluvic gleyic cambisol (FA0)
- fluvaquentic dystrochrept, fine loamy and coarse loamy,
siliceous, isohyperthermic (Soil Taxonomy) ‘
- Luangwa series, Busanga variant (Key to Zambian Soil Series)

L sandy clay over loamy sand profile, at the edge of the flats surrounding
the Busanga swamps, adjoining Kalahari sand deposits. The sand is assumed
to be colluvial material from these Kalahari sands, while the covering 20 cn
thick clayey layer is an alluvial deposit. Imperfectly and at the lower margin
poorly drained soil due to the rise of the water level in the swamps during

the rainy season, Chemically very poor soil on account of its sandy substratum,

Arenosols
Arenosols are very wecakly developed sandy soils, Their profile consists of
a topsoil overlying the "unaltered" parent material (C horizon), Arenosols in
the project area have formed in Xalahari sand deposits,
S0il 28 = ferralic luvic arenosol (FA0)
- oxic paleustult, coarse loany, siliceous, isohyperthermic
(Scil Taxonomy) 4
~ Chinsali series, Kalahari variant (Key to Zambian Soil Series)
- typical profiles 25

This is the typical Kalahari sand soil of the project area. Very deep soils
covered either by Cryptosepalum forest or, where disturbed by man, by Kalahari
woodland, Topsodil loany sand to sandy loam, subsoil mostly sandy loam, The
subsecil displays a fairly abrupt but small increase in clay content with depth,
which could be due to a translocation of clay within the @ofile, The hue is
geither 10 YR or 5 YR, with 3/4 ard 4/4 being the most common value and chroma
combination.

Very poor soils, with a very acid reaction, even in the topsoil (4.0), Lcw

low base saturatio

ny

organic matter content, low CEC per 100 g soil and extremely

(see also table 8),

19

pointing to a soil virtually depleted of bese

Sodl 29 - petroferric ferralic arenosol (TFLQ)
BRI - petroferric ustipsamment, coarse loany, siliceous
(Soil Taxonomy)
Relatively shallow soil, formed in colluviated sand over laterite at the
edge of the Busanga swamps, No further details avzilable
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Gleysols

S0il with hydromorphic properties, i.e. with the graundwater within 50 em
for a long enough period to create a reducing moisture regime, Obviously
gleysols are common in dambos, but these have in most cases not been separated
on the map. Pure gleysols,,developed from different parent materials, have
been identified in the project area., Their properties have been summarized

in table 8, together with those of some of the cambisols, arenosols and regosols,

table 8 Gleysols, cambisols, arenosols and regosols and th ... properties
’ classification parent material ' texture:pd iCHCfCECX BS .
| (Pi0/Seil Taxonomy) Loralod 2 B85
? 33 dystric gleyic cambisol alluvium .LS—' i E4.1§ 4o TO; 15
i aquic dystrochrent : 8cL. 1 i 1-18!430
28:ferralic arenosol iKalahari sand 1St el ,4.@? 2 {10, <5
‘oxic paleustult :  =SL : oo =18
i 1 f 1 | . ;
26aeutric gleysol zlimestone dewived | CLif~ {5~ (210324 50=-
‘aeric tropaquent cQlluviun and | £l 6,5 ! 100
alluviunm l i l ? | ;
27 dystric gleysol Kelshari sand | S-icl i4.611  20le23.
aeric tropaquent | : e | | i
40 eutric gleysdl Lalluvivn ' gLif= !y | 8-! 15550
. mollic tropaquent : -SC'fl {45, 14{=35" '
i ! ! ] .
f 34 ipetroferriec dysirie calluvium $ 810 jf 5.0 i S 20! 39
i iregosol: petroferric Co= 1 _ 10;—50§«5O
) . ! 3

ustorthent SE0L:

1/ texture topsoil and texture control sectiony 2/ pi (CaClp); 3/ per 100 g
soil;£/ per 100g clay; 5/ base saturation (7%); the chemical parameters refer

to the upper subsoil (50 to 100 cm depth)

Soil 26 = eutric gleysol (FAO)

- aeric tropaquent, fine, kaolinitic, isochyperthermic
(Soil Taxonomy)
- Chalibana series (Key to Zambian Soil Series)

This gleysol forms the lowest part in & number of limestone solution
depressions in Solwezi district. These have not been visited due to their
remote location. ¥From Landsat and aerial photographs it has been observed
that they are quite extensive, the Jivundu swamps even being much larger
than 100 kmz. They have been distinguished from the other dambos as it
is believed that they have more favourable chemical characteristics on
account of ileing saturated with lime-rich water during the rainy season,
This is corroborated by data from Jivundu Settlement Scheme (Heilmann 1978)
and the analytical results from auger samples taken from a semi~dambo
( physiography and vegetetion similar to a dambo, but soil shows ne signs

of waterlogging) a few hundred metres down from the site of pit 38,
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The texturz of the topsoil is clay loam, the texture of the control section
is usually fine clayey, occassionzlly fine loamy, The pH varies from 5 to 655

CEC per 10U g clay probebly in excess of 24 ne, while the CEC/scil is 10 me or
nore, and the base saturaiion is higher than 50/ 2nd can go up to 100%. Ca is
the major base, followed by iig. Potassium is very low, sodium can be relatively

high.

"Spil 27 - dystric gleysol (FAQ) _
- zeric tropaguept, coarse loemy, siliceous, isthyperthermic
. (Soil TalOJLLy
S --Mwinilunga series {(¥ey tc Zambian Coil 3eries)
- typical profile' 40 - - S

- = . = \ 3
danbos (Mulapo dambos) on the

n
<4
o

This soil is to be found in the interfl

Kalzhari sands in Mwinilunga district. These completely oven grasslands,

meost likely underlain by sheet laterite, become water-logged to close to the
surface during the wet months, The topsoil texture is very fine sand, the
subsoil is very fire sand, occassionally fine sand, increasing to loamy sand
or even sandy loam in the lower parts.

The pd is eround 4.5, but lower in the surface horizon. Although this
horizon does not contain much orzenic matter, due to the annual burning of
the grass cover, the orgaonic matier content in the subsoil is relatively
high, Hence the CZC values of the soil and av ailable pd remain at rather

““high'levels, The bese saturation is very los, about 1555
Soil 30 - mollic gleysol {FiC)
- typic haplequoll, fine clayey, mixed, isohyperthermic

(Soil Toxonory)
- Lochinver II series (Key to Zambian Soil Series)

Very poorly drained soil of the 3Busanga swamps. Unripe clay soils, rich
in organic matter, permanently waterlogged, covered by graéées and sedges.,
The pH is believed to be neutral, the CEC of both soil and clay relatively
high, and the base saturation more then 5C/s The swamp forest soils of
the ¥alahari sand region in Hwinilunga district have been included in this
unit, 2lthough these soils are strictly speaking probably not gleysols,

As these forests occur in rivers and streams, their soil moisture regime
is snlikely to be reducing, and accordingly these soils should be clagsified

fluvisols (aquic ustifluvents). They occupy only very small areas,
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Soil 40 - eutric and dystric gleysol (TAC)

- mollic tropaguent, flne clayey to fine loamy,; mixed, isochyper-
thermic (Soil Taxonory)

- Khimbwi and *anbo series (Key to Zambian Soil Series,

- typical profile: 51 g

Dambo soils exhibit a very wide range in textural and chemical characteris=—
tics, This can be explained by their largely alluvial, and to some extent
colluvial mode of formation., The textural composition of a dembo is there-
fore not only determined by the soil from which the material has been eroded,
but also by the depositional conditions, Iven within a single dambo there
canr be quite a wvariation in texture 2long the cross and long sections.
Generally, however, dambo soils are coarser at the dambo head than downstirean,
while dambos in zneiss and granite areas tend to be rather sandy, although
displaying an increase in clay content with depth, Dambos in schist and
netasiltstone areas are more silty, but are normally also clayey in the
subsoil, Lven the dembos in areas with clayey soils have often a lishter
and more loany topsoil,

The drainage class of dambogs varies from moderately well drained along
the upper dambo edges to very poorly drained along the drainage line or
inside the seepage zone, Most upland dambos can, however, be described
imperfectly to poorly drained, on accountof drying out during the dry season
and being wet in the rainy season. Some large dambos orc wet for a corsi-
derable period of the yeer, these musi{ therefore be considered poorly to
very poorly drainecd. is only such large dambos have been indicated on the
map this drainage class has been assigned to the mapring unit,

With the exception of dambos in the Kalshari sand region, the pH, CIC and
base saturation of dambo soils is usuelly somewhat higher than that of the
adjoining upland soils, LAgain, it depends on several factors, including
the length of period of waterlogging, how much nore elevated these values arec,.

Profile 51 is located in one of the very large dambos in the southeast of
Solwezi district, The dambo is wet for quite some time after the rains have
halted, but dries up in most parts towards the end of the dry season, The
texture profile indicates a break in the depositional historys an early
period during which a heavy clay was deposited, and a more recent period
with slowly moving water which scdimented a more coarser material,

The chemical characteristics have been derived from pit 51 and from auger
samples from a second large dambo neaiby. Organic carbon is high throughout,
resulting from thec development from 2lluvial sediments, pPH values are
neutral, CEC soil and clay are both fairly high and the base saturation
is more than 50)), all thanks mainly to the high organic matter content,

Tor the same reason, these gleysols are close to the fluvisols (typic or
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fluvaquentic tropaquept), and could therefore also have been classified as
fluvic eutric and dystric gleysol, in keeping with what has been done with

canbiBol no. 59« .

Regosoyg

Soils without any diagnostic horizon and morce than 1C cii deep, as well
as lacking any other special features, are accomnodated under the regosols,

The regosols inithe project area are rather shallow soils over either -

=i

weathered rocli or over rnore or less extensive laterite sheets.

Seil 31 = lithic dystric regosol (Fi()
-~ lithic ustorthent, fine clayey to fine loamy, keoolinitic,
igohyperthermic (Soil Taxonomy)

This is the soil of the hill slopes in the nroject area, These soils axe
seldon deep, and rock and/or laterite outcrops are frequent. Often the soils

are gravelly too, Tree growth is nevertheless reasonable, because the roots

apparently mansge to utilize crevices in the bedrock,
It has been noted that soils over shallow rock, or close to rock outecrops

(including laterite) are often preferred by farmers., This seems to be due

to more favourable characteristics of such soils compared to the surrounding

more acid soils, At one such a field at Ikenyauna Settlement Scheme, Kasempa

district, the »i was found to be 1.5 unit higher, the C1C/clay nearly double
and the base saturation 30/ against 12% of the nearby dominant soil.

. — . . Sy o~ X
Soil 32 - petroferric dystric regosol (I40)
- petroferric ustorthent, fine clayey to fine loary, kaolinitic,
isohyperthermic (Soil Taxonomy,

Shallow soils over laterite, weil drained. These soils are particularly
common as inclusions in the associations over Xundelungu parent material on

the gently undulating nlateau and niedrionts of ¥asempa district, They becone

the dominant soil in some of the mapping units of the plateau with Yittle

or no relief, Blocks of laterite occur commonly at the surface within these

Uliai S0,
Soil 34 - petroferric dystric regosol {FAC)
- petroferric ustorthent, fine clayey to fine loamy, kaolinitic,
isohyperthermic {Soil Taxonomy
Vet variant of soil 32, but as no reducing moisturc regime is thought to
prevail vhen the soil is ponded, this soil has not been vlaced in the gleysol

category. It has a higher silt content than soil 32 (up to 5C% silt in one

sample), Tt is the rost important soil of the plateau with little or no

relief. Some of its characteristics are given in table 8.

444
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Mapping units

The marylng unlts on the s0il map consist mostly of soil associations,
although some pure so;lo and soil complexes are included as well {(e.g. see
units Pu 17/1'and Dk 28/1 for examples of pure soils, and Pu 22/1 for an
example of a soil complex). This section gives a brief description of each
soil association, indicating the relationship of the constituent soils to
each other, and giving the average percentage of each soil within the asso-
ciation. The total extent of each mapping unit is given in squeare kilometres,
with behind this figure in brackets the breakdown according to district (¥
being Kasempa, S being Sclwezi and I standing for riwinilunga). ‘part from
the total extent per dl trlct the areal extent outside national parks and
forests is shown as well where applicable. Por instance, {S 250/200; means
that the mapping unit concerned occupies 25C km2 in Solwezi district, 200 km2

of which falls outside gazetted areas,

S0ils dev 2loped over metasiltstones, meta—argillites and sandstones

Bl 150 1T & 058

dominant soil ; lithic dystric regosol (31) ceesesces 45 % i
co-dominant soil : orthic ferralsol {12) ciesecccscsssss 35 % g
major inclusions : orthic ferralsol (11d) seescesssssses 20 %

extent : 1498 m® (¥) -

issociation of the hlll ranges in northeastern Kasempa district, with very
shallow SOLlS on the upper and middle slopes, and deeper soils covering the
footslopes, Surrounded in northern Kasempa district ly associations dominated
by orthic ferralsols {11), and cast of Kasempa boma by broken country with
somewhat shallower and gravellier orthic ferralscl (12), as well as pediments
covered by shallow soils,

Hh 31/2 - C5d

dominant soil s lithic dystric regosol (31) sseoesses 60 %
co-dominant soil : orthic ferralsol (114) seececsissssesse 30 %
Hajor indlidsions s erthic Terralsol (12) .esssussssnnmss 10 9 %

cXvehby & )10 th (%) p o

kssociatioh of hill ranges in southeastern XKasempa district, containing
more shallower $0ils than association Hh 31/1, whlle also being surrounded
by regosols, mostly with a shallow petroferric contact (soils 31, 32 and 34),

Haowmilder=aa el
dominant soil : orthic ferralsol (14) sevevessosnsves 50 %

co-dominant soil - lithic dystric regosol {31) ssesssess 30 ¢
major inelusions = orthie ferralsol (114} ciiessvensvess 20 %

extent : 125 km® (k 18; 11 107)

fAssociation of hill ranges in northeastern Kasempa district and morthern
liwinilunga district. The soils of this association are deeper than those of
the other associations that occur on hills, They are also more loamy as a
result of colluvial processes,

Pl
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dominant soil ¢ orthic FErralEel (12) Ui snniess soinie 50, %
co-dominant soil . orthic ferralsol {11d) eeesscsssecsses 30
major inclusions : lithic dystric regosol (31) ceeescese 20 %

2
extent . 436 km~ (X)
So0il associaticn of broken country, south and east of Kasempa boma, The
broken country character of this unit has beeh brought about mainly by deep
incision of streams, &Erosion has resulted in relatively shallow soils, with
laterite commonly outcropring along the slopes.

ib 12/2 - C3

dominent soil onthisiferralaol £12) vaviseisssviinnn. 50 %
co~dominant s0il 3 orthic ferralsol {13) sessssseansenss 25 5
major inelusions : ferric acrisol (208} .csvesvissebssnssid B

petroferric dystric regosol (32} s.ees 10 %
extent : 554 Tan® (X 3043 S 250)
Both relatively deep strear incision and the presence of a number of residual
hills are responsible for the broken country landscepe in Kasempa and Solwezi
districts in which this association occurs. Soils are very variable, with a
high percentage rather loamy soils due to colluviation. Ferric
acrisols {tentative) have formed i thick colluvizl deposits. Soils‘on
dipslopes tend to be shallower thiin soils on slopes cutting-across the bedding
planes, and are more likely to have grevels in their subsoil. =

o/
/:1

Hb 12/3 =:C53
dominant soil . orthic ferralsol (12)
. , . - . N\
¢ O=dioiinanteSoRISSS ORI e Remmatic o] ISR B tatotetatelatola sle eislel | N &
major incluszions : rhodic ferralsol (10)
lTithic dystric® reposol (3fJvedssesives 15 %

2

@000 00ecs0c000 35

TN ey

0y 07
eco0eeecescoeevee 2V /0
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extent : 358 km> (%)
Soil association of broken country limited to kKasewpa district. This unit,
irre~gularly dissected by streams and containing scattered isolated hills,
forms a transition from the more hilly areas towards the more regularly :.
dissected plateau lendscapc. Deeper soils do occur, in wvarticular along the
interfiuves, Relatively few soils in slope deposits, and with shallow regosols
close to the dambes.and streams,

b 14 -~ ¢3°

dominant soil ; orthic ferralsol (14) veevescecssssss 50°%

major inclusions : lithic dystric regosol {31) seeeveses 20 %
rhodic ferralsol (10} eesecaccoesonsees 15 g
orthic ferralsol (12) 0000800000000 15 %

extent = 125 km“ (L) )

J0il association east of ¥aseupa bhoma, where it intergrades between very low
dome-like siructures and a group of hills., Soils are loamy becawse of collu-
viation and possibly also due to the admixture with more coarse weathering
material from sranités, which outcrop ithin the boundaries of this associa-
tion., ratchy occurrence of red soils {10) along the lower parts of the slopes,
and rather deéeply incised streems in the southern part of the association,
Humerous small and very low hillas contribute to a high percentage of shallow

rocky soilsy
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‘coO-~doninant soil : orthic ferralsol

61
2p11d - C3
domin? 1t so0il ¢ % orthic °e“"ra.J_S(1 ( 1d) sce0ecesoacece 55 9/

/

ze o/
]L> o-n-ooouoo.ooo- )5 /0
major inclusions ; petroferric dy Stx', regosol (32) sees 20 %

lithic dystric regosol (31) sesecasces 10 %

5:)
extent : 254 lm" (x)

50il assvoiation long tu. “ungo and Mushingashi riversin Yasempa district.
Poderately'depg.00l1_ on the interfluves in between the more or less parallel
streams running down the piedmont, intersversed with laterite outcrons. ilore

gravelly and shallower b(1;: closer to the streams,

Pp31 - 54

dominant soil SRt ThieWdiverimiicEne eos ol i31) fesvhinen GO W
co=dominant soil : petroferric dystric regosol (32) eeee 4090

. . . . i . e A /
major inclusions : gleyic ferric acrisol (19) seeeeseses 10 ¥

riedmont soil associstion in Kasempa district along lunga and lufwashi rivers,
Very shallovw soils dominate, over either laterite or rock (i slopes in both
cases ), vhich can only support thin stunted forests and grasslands,

xtent : 366 1 {K;
o

Py i/t

dominant soil. - :-orthic ferralscl ’11} daunaninonnsss 10 §
1major inclusions : IhUdLC ferralatd (10} varsusnssssruns 10%
: 1 ppthie: ferralst) £114) cisseessseiens 10%

petroferric dystric re~osol (%2) seee 10

1
extent . 2556 km® (i 2169; S 387)

The major soil association of Kasempe district, occurring mainly in its
northern part. Very'uniforﬁ soil cover, occassionally interrupted by patches
of red scils {10), and with more shallow soils occurring ncar the dambos,
which usually have a clayey texture., Iliostly ﬁurruundou by soil associations
in which the orthic ferralsol 11 dominates, like ru 11d/1, PTu /2 Pu 11/3
and Tu 11/4, The transitiocns between these associations are very gradual.

v 11/2

5 . 2 . - 4 oy o
dominant soil . orthic ferralsol (I1> o6 s es aee sy sere OIS
co-dominant ‘861F ‘¢ ‘orthic ferralsol (118} Jsdidveeseswves 259
major inclusions petroferric dystric regosol {32; eese 15 W

oho%E . 2

extent : 1244 xm” (i 1109/1074; S 135/30)

Soil association which has its main occurrence: in Kasempa district, where
= th

it is closely linked to association Pu 11/1. It diflers from the latter
in having more nioderately deep and shallower soils, and lacking patches of

red soils, fThis association forms ¥islands” within association Pu 11/1, as >

vell as constituting the main association bhordering the hilly arcas in

nortbern Fasemps district, The delineation east of the ILunga along the
Vasempa~] unbwa road nas probably formed over lLaroo sandstone rather than
Zundelunga sandstone and silitstone.

aui1/s

dominant soil ¢ orthic ferralsol ’11; secesasssssssns AU
co=dominant soil & orthic ferralsol 14 b i o R S O

major inclusions : rhodic fexrralsol ‘1x, et Db e BN

SR n.f]:{—“c acrisol (20,‘ & % sials s alots shaNelote e lote 1Y pid

7 i

extent s 714 jen LK
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The low "dome-like' structures east of Kasempa boma are covered by this asso-
ciation, in which. logny soils occupy ml.ugmrtmu,parx. Rhodc:lerfalaﬂ.
occur mostly along, the w ngnw of the northern helf of the domes {e.Z.
“lenyauna settlevent scheme), TFerric acrisols form belts slong the dambos,

Poti/d 02
dominant soil {orthic ferralaol (11) wsesnsasssinnas 20U 0
co-dominant soil . orthic ferralsol (13) seessesecsssses 25 5
major inclusions : petroferric dystric regosol {32) seee 20 %
orthic ferralsol \11('.) evsevespceecass /15 (,;
 rhofdc’ FErrala ol M0 ) 4 evne s e wesidiie 10 %

D,
' ' D - b= ler nAaafl [oa \ i -t r
extent 15225 km = B2816 /2489 G 40T /562 )

=2
il .association of central Yasempa district, Soils of this asso-
i ly less than 1.20 i deep, and contain often frecuent
These goilg should be considered to be more
0.l tions ﬁu 11/1 and Pu 11/2, but pockets of
nevertheless versist, It Tbc north usually bounded by asso-
9‘971 \1 7 dominates, while along their
ith different soils are common, like Tu 18,

J

Later 3" grranNt S
croded than the s
hY

red soil f1”ﬂ
eiations in which the ort
gouthern boundary associl
itn 32 and Df--u,

fu11/5 - o

dominant soil . orthic ferraleel L11) vesssssnssnessegidl %
co-dominant s0il.: rhedic ferralsol {10) ssessesscsccses 30 %
major inclusions :.orthic. ferralsol {114) sesscsesscssss 20 &

orthic ferralsol (13) seseseessssscss 10 %

extent : 1307 o (8 1307/1080;

S0il association in southern Solwezi district which includes a high percentage
of red soils (10)., Tt cannotibe excluded that ot least some of these red soils
are acric ferralsols developed over cerbonatic rock (17) rather than rhodic
ferralsols of the kundelungu series. Patches of gravelly and shallow soils

are common,

Pu 11/6 -~ C2

dominant soil « orthic ferralsol {11) sscessssssvviis 4”'(
O-d(minan+ Soil e orthic fexrralsol (11(1) seececesssvence 25 (/"’7’
. . ~ o/

major inclusions .. ferric acrisol 123 | PRl DB BIN. voeg

e = 3 s £ \ /
L‘:Leylc fervic,acrigol (19 ssesssnsns 100
wdile A ~ ] { sy 6o
orthic ferralsol \1)0.,’ sveeenvr00ecen e 16 /

I}
extent s 1697 km~ (S 1697 /12¢2\

Soil associntion of eastern Solwewi district, Compared to association Tu 11/1,
this association contains considerably more shallow soils., The acrisols, which
in other associations occur only along dambo margins (v.o. Pu 11/3), have
expanded to the extent that they can be found over a wider area than only near
dambos, in particular in the associations in southeastern Solwezi district.

e associations situated in northwestern Solwezi district can be exnected to
include some &acric ferralsols over limestone and marls (s0il 17). This asso-
ciation is closely related to the Pu/11d associations,

Pu 11a/1 - €3
. ) »
dominant 5011  orthic ferralsol i) S hrs e S Sa G
co~dominant soil : petroferric dystric reposol EARREERL o2
. . . % ,/
najor inclusions s orthic ferralsol e iy N
OI"U]J.C J.OI'I'a].dOl (1 sececssncsecven iid “

extent s 5876 kn~ (X 1234/779; S 4642/4107)

cv
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30--
llajor soil assoeiation of Solwezi district (northeast, and just north of the
i e \ - £ i . 2 e N b .
L boundary with. {asemre,; and Kasenpa district {northwest ). i‘ainly shallow soils,
locally gravedly,. with, patches of laterite being very common. The largest
delineation of this association forms an approxinately eastwest runnings belt
along the boundary with Xasemva district.
Pu 1idse ~ 09
. L . . & g \
doninant soil arth it fevealaol L1189 evwinssrssnins D%
5 .- ) . - o N o
co-dominant soil obthic TovraldoT 111 ' hiarasvsavesiy 25 %
rnajor inclusicns : petroferric dystric regosol (52) bawale 158090
. : = £ .
ferric acrisol K1S/ 900cceeccssstecece 1055
. . . # pe /
o gleyic ferric ‘acrisol \20) s aeaesents BORG
2 T—
t extent : 3630 " (5 3530/20682)
e N
Soil association mainly occurring in the castern part of Solwezi district,
mere it usually adjoiuns associatiOL Pu 114/1, lthough the soils of this
ascociation .are generally deeper, /lcrisols are U“rmlcUWﬁrly revalent in
" the Kafue headwater region, whore hey commonly contain gravelu in their
subsoil, DRoth associations have a fairly dense network of dambos and streams,
s s=iii02
) . . - \. O
dominant soil orfific ferralsol (12) Viiveesevbuoivs 65 %
co~doninant so6il yahthic "Perralat]l (22 ) dlicbevetvvnd 25 %
najor inclusions ¢ dystric gleysol K270 (iaih v e eahs O
!
N0 =\
extent 3 322 km~ (M)
30il association in northwestern IMwinilunge district. Lround the margins of
1tage the delineations the iﬂflucnce of the lalahari sands can be recocgnized in
A . S 3 E \
soils lighter texrtured soils. (22), and the cccurrence of Kalahari sand dambos (27).
& .
a Po 1% - €3

dominant soil

(@1
A

0
1

Or-thic fer::'alr;:ol :17)> Sesesesssesrs e jl’\ ("'\
co-dominant soil . orthic ferrelsol
-

L) sesevsceccsoscsscse ?) ’
3\ .

44
. N
major inclusions : orthic ferralsol f14) tecccesccesssss 7
N o i & nl { iy o’/
petroferric dyCuflC regogol 152° Jewa 15 %
. . i 7
ferric acrisol ’I) eseesnensscecceose 10 o
, e ,
extent 26¢ - (4 ¢
Belt of rela tﬂvolJ cnallow soils along the Tufupa stream north of Wasempa
boma, and surroundecd by associations Pu 11/1, Pu 11/3 and Pu 11/4, “Suteroys

ol laterite along dambos, acrisols on low lying areas clos
higher up gravelly ferralsols,

to the dambos,
11/1,

which
Pu 16/1 - 3
Lo dominant soil : acric Ferralv 3 {16 sty
g.to Fofdowinant s0ily : . orthic ferraisol ;?6) STetseieis & 0p s alg Alevs ?é ﬁ
. major dnclusions. s orthic ferralool k}1i\""'°""'°"° 1595
e s Lmts y maniin iesficrrall SOl L 22K Lol het ote siataiatalalaten i)

extent . 662 l:?‘(M)

Soil association east of iiwinilunga boma, with more or less pure residual
soils (orthic iferralsol (11) and acric ferralsol) randomly alternated by soils
that contain a high component of kalahari sand adnixture {orthic ferralsol (36)
‘ and xanthic ferralsol), ‘the soils derived from Kurdelungu (11 and 22) are

more prevalent in the northern tongue of the association,
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Pu 16/2 -~ (3

dominant soil $Béric Forpalell {16 F yeivevsithbonons 350
co-dominant soil ¢ orthic ferralsol (11) wisesscasonssss 25 %
major inclusions : ferric acrisol (20) ceesceessesessses 20 %

orthic ferralisol {11&) cescoeccesscase 10 G(

petroforric dystric regosol (32) Ehiae: 1BL96

2

extent : 1455 lkm” (S 1167/960; 1 288/288)
Main occurrence. of, zhis.goil association is. north of Maheba, Solwezi district.
Lcric ferralsols. and. orthic ferralsols, scme of the latter being mcderately
deep, arc the main scils on the interfluves, Soils cn slopes, in particular
on the leng slope toewards. the Mutanda river, have becn transformed into ferric
acrisols, Shallow scils over laterite can be feund alcng dambes,

Pu 18/1 - C3

o s . . ET I
dominant soil s ferric scriscl [M8) veivieiddls ieidie B5 %
cu~dominent suil @ gleyic ferric 2crisol (19) cesesseses 25 vo

- T o\ o/
major inclusio s petroferric dystric regusol (;4, eiere et UL

srthic ferralscl (\"1)) s 05 s sls eloeore ainiare B LONEY
e o -
extent ¢ 1376 k™ (& 1376/1%13)
351l assceiativn of scuthern Kesciopa district, with well drained ferric ceri-
suls (18) and mincr 1ncluu1~ns of orthie ferralsocls ({J) on the higher parts
=]

cf the plateaun, .and perfectly drained acriscls (19) in the lower parts and
drainagevways, where shallow scile over laterite {34) can alsc be found.

Pu 18{2 - (3

doninant soil ferric acriscl
cu~doinant scil ¢ orthic ferralscl (118).esssessscssens 25 %
najor imelusions : orthic ferralsol {15) wieesesioseitbe 20:%

petriferric dystric regosol {32> snae 10%

extont ¢ 262 k(K 262/187)

Transitional soil asscciation frw“ upiand area (ass.ciaticn fu 11/2\ to ncre
ercded arcas, with iacst of the scils being decp toe ncderately deep.

u
= @
2

1)/ ee9s000eesses0nse 5(/
0/

vu 13/3 - GA.. ...

dcminant S\Jl]. z ferriC acrig: 1 (1:.5} 90 0P 8000800000000 60 :,;{)
o . . . . . - v 3 7
nejer inclusicns 3 gleyic ferric 2crisol (19) eessesesae 25 %
s - & af

petroferric dystric regusol {32) sees 15 %

>
extent s 258 km-

775
bt
b

Soil agsoeciaticn -]vnﬁ the Lalafuta rivér in southwest fasempa district,

5
varent material probably ciudstone,
Pu 18/4 = .03 ..
d(-'i'il'laﬂt ‘S‘(""j.l.l : it f@rrlc .':CI'iS(Pl (1{5} P00 6090608 eseeaeCS )'-" C'/

co-duninant soil s orthic ferralsol (11) O A R A v L e A %

> . SN s - . B ’
12,301 inclusicns s f’”rrlo acrisel ‘(\2\)} envceceev0s 00000 20 5;“)
:"—] “r-‘c fuI‘I‘iC «’."CI'i;:'ri.l (1(:‘ ev 00803000 11_) %
1 \ \ St
ethic Perralacl [THl) cessusesinsers 10 0
extent : 1681 k™ (2 221/221; S 1460/1362)
Large gcil casceiction in scuthwest Sclwezi district, intermediate betwcun
asscciotins Pu 18/1 and Pn 34/1, contoining less deep soils than the forner,
but nure and better drained scils than the latter.
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Pu 1S - 04
- » o . . e =
doniinant soil y sgleyic ferrieracrisol {19) Widseses s 45 5
co~dominant so0il s orthic ferralsol (114 ssssessscssens 25 5
. 5 . - - 7 5 . /
majorsineltzions® s tonth ics lewra La ol Ol G o 00 faareie & o sis so Bl o
q . A S B
orthiediarralSolirll B Nt sahs s ssssess 1055
extent : 1467 in~ 'K 222/222: 12

Soil association that occurs at : mvlaces in asemps and Soliwezil
districts, more wetter than association Pu 16/4 to vinich it is related, The
acrisols {19, in the Xafue headwater area are gravelly within 60 cu.

2w 22/1 - 03

xanthic ferralsol (22, tececescsoecos 60 ’/
- e e s n el '] {4 =
ferric aorisol \1V, Sleloistatetotntnle n s s s shere | 10D
s trie P;‘(“‘T ol f27; She aleralalotels % & SROTELE s | Do
erghic ferralsol {12 liveeskibarbensiy 19 5

’

doninant soil
iajor inclusions

5 A A
extentes 485 ks (If)
501l association of northern Mwinilunga district thet integrades between

i 5 o - 5 [ o

residual soils {12 and 13, and soils with a strong Halahari sand adnixture [22),
1 o s : * - 1 . A \ il ' - =
vhile the Qan)OQ are typical kalahari send (27). These two types of soils are
intimately related and difficult to separate in the field.

Tu 20 /2 = 03

- e ma

dominant goil o* amthic ferralsoel (22) LTSkt esasnes L0 9%
co~dominant soil : dyt:'tric (;'103'807 (L?/ Yeialals e lsletetaiate o stat e C ) ,/
major inclusions : gleyic ferric acrisol {19) seeseeesss 20 %

1'_':10.77:(3 ferralsol k45/ Slalelaisl sininlalaiaistn sle O 1) 3

' ! o7 1 2 A Liry y 2\
extent : 697 Im“ (8 667 Ii 30)

lietter variant of association iu 22/1, occurring nostly along the east bank
of the i ‘abompo river in uOlWG jsdiimteict)

P e e (i d

petroferric dysiric regosol (32} seee 70 %

lithic dySJCI'lC ro.{gosol (\51 ,‘ s alslainlate lan i) \
2 7 X i

orthic ferreisol \11(7./ Se0c00cescsec s il

dominant soil
mejor inclusions

el B s Q C 1---2 /7Y
extienc @ (4 > Al -7

This soil association consist mogtly of patches of shallow soils over laterite,
hermed in by other upland soil associations contoining deeper soils, The large
delineration in eastern kascmpa district is transitory to soil association

o587 2

Pn 18 - (54

dominant soil s ferric acrisol (18} seessssasssesesss 40 %4
. o c o . e ehk

co~dominant scil : dystric gleyie cambisol {53} sesssees 35 04

major inclusions . petroferric dystric regosol (32) eees 25 %)

- 2 L e
extent "¢ 803 km® (K B803/228;
Soil association in westcrn Xasenpa district, where there is a gradual change
from deever soils (12, to shallow soils over laterite (3%2,, the former domi-
nate in the northern half of the delineation, the latter in the southern half,
where open grasslands provide most of the drainageways {soil 33 .
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dominant soil:. .;.lithic dystric 1e20501l (31) sceeseses AO 3
co~-doninant soil-.; -wetrefervic dystric regosol (32 ..ee 20 %
major inclusions:s.ecxthic.ferralsol (11d; .esaeensensses 20 55

spetroferric dystric regosol (34) ceed 15
extent : 611 km® (K 611/456)

So0il association occupying large area in southeast Kasempa district, east of
the Lunga river. Predominantly shallow soils, over rock and laterite, with
isolated hillocks covered by some deeper soils and strewn with boulders.

L e N

dominant soil -- . petroferric dystric regosol (32) see. 60 %

co~dominant soil . petroferric dystric regosol (34) sees 30 9

major inclusions s ferric acrisol (204} seeeesesscsacees 10 %

extent : 1348 hnz'{x'1348/1236)

30il association in southwest Kasempa district, consisting mainly of very
shallow soils over laterite, some of them imperfectly drained.

o e U i

dominant soil . petroferric dystric regoscl (32) ..es 50
major inclusions : orthic ferralsol (114) sesssscsscssse 20
orthic ferralsol (12) seesssssssnssse 15 %

svana - ferric acrisol (20d) seessesscssssess 15 %

o/
4
/

Keyre

/

o

extent ; 2823 K (k)
Similar soil. association as ©n 32/1, but containing more somewhat deeper
soils and being on the whole better drained. In southeast Kasempa district.

Pn 34/1 - €4

dominant soil- ; petroferric dystric regosol (34) eeee 70 %
co-dominant soil ; petroferric dystric regosol (52) sees 0

extent : 1419 G (x)

So0il association in southern Kasempa district, being made up of predominantly
very shallow soils over laterite, mostly imperfectly drained. Closely asso-
ciated to Pn 32/1 and Pn 32/2, but poorer drained,

Pn 34/2 - C4

dominant soil s petroferric dystric regosol (34) eees 40 %
co-domirant Boil § Terric adriscl (208 ) ., iveiibis s s0e 325 %
major inclusions : ferric acrisol (18) sesescsssscacssas 15 %
petroferric dystric regosol (32) see. 10 %
dystric gleyic cambisol (33) eesssees 10 %

extent . 863 . (K)

Transitional soil association in southern Kasempa district, between deeper
soils (20d and 18) and shallow soils over laterite. The former occur as
fairly large "islands" surrounded by shallow soils, and drained by termitaria
vegetated strips of land (soil 33).

BAMIE =~ =E2

dominant soil ¢ orihid fterpdinal CHERRC N S sadb-db
cosdoiinant.eoil ¢ opthic ferralsol {11d) wiesmmsninvns e, 505
major inclusions s orthic ferralsol (118) eescccssssssce 15 %

getie Torralstl L6, seissenivessnavs 10 B

extent . 326 10 (S 177; 1 149)
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Soil association that is a variant of Pu 11/2, it differs in containing a
greater proportion modcr tb] deep soils and/or relatively steep slopes on
account of being s1xuuted along rather deeply incised streams /Tunga river
in Solwezi dlstrlct .and hasqnglnu river in lMwinilunga QLStrlbt\

rd 114 - C3

dominant soil . orthic ferralsol {11d) seesvecescoses 35 ¢
cosdtmindnt goil” ¢ ferwie Gerisol {20) wi«ebissiniveneido250%
major inclusions : acric ferralsol (16) v R NI s el 20.%
‘ lithic dystric regosol {31) seescssee 20 %
5
extent ¢ 102 Im” (3} '
Tis soil association, encompassing a large part of the lutande river's hecd-
vaters, has been mainly delineated on account of the dissected landscape,
Within the delineation a nurber of different geological formations meet,
which result in a variety of soils (11 and 10/, while soil degradation on
slopes has probably brought about the formation of an acrisol {16, Shallow
s50ils with bedrock outcrops are common near the streambanks f51>.

P4 12 - C2

dominant soil ; orthic ferralsol (12) seeseeeccssasese 30 %

co-dominent soil : orthic ferralsol (11 I s sinrnssandiom 25 %

major inclugiong i ferric luvisol (37S) eseesessesssseas 15 %
xhodic fagralatl (10) cesasasessnssas 20%
orthic ferralsol {14) eeeecesesscsses 10 %

extent - A66 s (1

Large soil assgociation south of Iwinilunga boma, dominated by rather silty
soils over mctasiltstones, strongly dissected, with few very deep soils,
mostly moderately deep to moderately shallow, HRed soils occur as minor
patches, TFerric luvisols in the southern part of the delineation.

Pd 56s - C4

dominant soil ; orthic ferralscl{365) eceescescerssee 45 %
co-dominant g0il : orthic ferralsol(36) seceescsssescses 25 %
major inclusions ;Qrﬂhc.ﬂmrﬁﬁolﬁl},.,uo.“,,”,..TO-J
aofds Laftalacl 115, cosssapstssspips du
vainic fef@alool’ 122 ) copsassssnsnse T %

extent & 81 kn° {(17)

liinor soil association just south of liwinilunga boma, where the Kalahari sand
cover thins out, and intergrades to residual soils are common /BU/. Isolated
patches of deep red soils occur along the southern fringe of the delineation.

s0ils developed over gneisg

Pu.21/1 =" 63

dominant soil ¢ xahilite TETralgol L oT) 2500088138 500
. . . . R p
majorifihelpsions. : xenthicferralsol [P94) Tesssssvesuss 20 %

T ferl"lc a,C'flSOl (20) 9068 0000000000000 10 (:/'

dystric gleyic cambisol (33) seeseses 10 %
extent : 63 I (5)

Minor soil association in eastern Solwezi district along the Chovwe road,
over granite.

3y
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P20/ 20 =05

dominant soil . xanthic ferralsol (21) o aln 0 s neniesede BT
co-dominant soil  xanthic ferralsol (22) ceeeoscecssces 25 °
major inclusions : orthic ferralsol \?Z} Cshiibbavesiniy 19'%
' lithic dystric regosol (31) ceeesesss 10
dystric gleyic cambisol (33) veessess 10 ¥

)

extent : 464 km“ (M)

\

Soil association,over . granite in the far northwestﬁrn lobe of I'winilunga
district. The surcrounding. soils are mainly hkalahari sands, and integrades
with these soils (22 and 23 form a large part of this mauplng unit., Shallow
soils over bedrock near the streams,

Pu 5540 . & TU0%

dominant soil . xanthic ferralsol {3') o ara T Ta e aialalarah B0,

co-dominant soil : xanthic ferralsol {355) ceeececesccses 25 %

major inclusions . dystric gleyic cambisol (33) sseseees 10 %
Calbhaliaa il R, St

extent : 575 km“ (S 575/167)

Soil association covering the eastern part of the Mwembeshi dome, relatively
little dissected,

Fu §§(2 - 04 ¢ ,.A

N,

dominant soil xanthic ferralsol ()%) PP ICRES PR ] G ©
co~dominant soil : ‘xarithic ferralsol (355 ) seeesescseses 25 ¥

. . . 5 % A -\ A
major inclusions : dystric gleyic camblsol (55 annooobo 295

ferric acrisol (1“) eceesce0c00ses00 e 10
extent © 1985 ku® (it 778/570; § 1207/8G0)

ﬁha najor soil association of the gneisses of the basement complex domes,

relatively strongly dissccted with a laxge proportion rather steeply sloping
soils (35s), imperfectly drained soils {33, some also on slopes) and degraded
soils (18).

id 308 -~ C4 ‘evan

dominant soil S XahEhis® Cerretdol TE56 F e 55 o w o b e St D 80

co~dominant s0il @ xanthic ferralsol (35) sisssescesssns 30 %

major inclusions ; Avstrit gleyic cambisol (33) seseesss 20 %
% 3 of

felr:c gderagol (1L: es3000e0eenescso0oe 1U 79
2N
extent : 319 ka~ (M,
Variant soil association of Pd 35/2, even more dissszcted, west of the Xabompo
. TP . ' S\ =
river, Soil arc dominantly moderately deep (35s) to moderately shallow (333,
the latter soils also occurring on slopes, This association is mostly suxr--
rounded by soils in Kalahari sands, and their intergrades to residual soils,

44443 S0ils over carbonate and other basic rocks

gh 100 20QR . yah
. R & A i 7
dominant soil t it de Teryel ol (0 PLENTH o b « ¥ T 601 Y

cosdominart 3071 v hobiss e alicl" L1 ) Ciditswscesanss 25 B

major inclusidns . acric ferralsol (17&) e s sensanss 15.%

; 2 ta'
extent : 87 km~ (8)
501l association around Chafuguma hill, where the hill, scarps and solution
lovered basins crcate a broken landscape. The relation parent rotorisl - soil
is not clear, but onty the xred soils in the bosin are beliscved:to be -under-
lain by carbonatic rock.
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dominant soil s Phodic ‘Forralapl [15] sssssssssssnsss 65 %
major inclusions . xanthic ferralsol (22 sesssnsssoncne 20 5
AR i th le dyeitriic gregogol (Fl N L isiveas 15 S0

extent : 168 km™ (i)

/

Soil association:in:west lMwinilunga district over basic igneous rock, Kalahar
sand deposits bound thie association, and intergrades with soils occurring

therein are common aleng the fringes of the association (soil 22), Some
small ridres are covered by shallow and rocky soils (31;.

Al

. . . ~ faier S
dominant soil ; aecric ferralsol \1], sl lelelaletalalala s ntetatals il Ci)
major inclusions @ acric Ferralsocl (17d) cssecsnanssssos 10 ¥

eutric ffleySOJ. '\2/)/ oYalate ot niatatala ule elole sl L) ﬁ

v N S
extent - 1452 Im“ (% 157/157. S 1295/1245)

501l over limestone, predominantly in northern Solwezi district, with minor
{

occurrences in iasempa digstrict. Very homogeneous agsociation.

dominant soil : acric ferralsol \17/ sec0evescnsccce OO
co=-douminant soil acric ferralsol (17d, PaF R BB B Sl e 2 %

2 . o ¥ & - X
najor 1n01u31ons # eutric gleydol (20 Liiidsdeinbredas A5

extent . 1658 a (& 1357792205 M 301/301)

Soil association in central Myinilunca district and central and western
Solwezi district. Less howogeneous than Tu 17/1, with relatively shallow
g0il (17&; being commeon on scarps, where solution basins exist, or rather

randomly vhetre- the phyoiovra;hv'ﬂc wore flat {IMwinilunge dlstr¢ct,. Gleysols

occupy the lowest part of twhe basins.

s -2

. dominant soil : acric ferralsol

g
\‘ o0 0000000000080
co-Gominant soil : evtric glewvsol (2

. . . . e 3 ’
e jor inclusions ocrlc lsrralsol {

7
)

PR O RSB A LSS RO )
76-/ 8000 @0 P00 OO NS S
1

A S
O I
o

11 o0 0ce e s 0 avoe0 O
ent . 1422 1m“ (g 1422/1162)

Soil associstion of northern Solwezi district, where it occupies mostly the
poorer drained 'solution -basins, with comnonly a dambo or string of dambos

at the lover part of .the basin, Inclusions of orthic ferralsols (11d) occur
in the northeastern part of the district, where the association adjoins
associations‘Pu-114 and Fu 19,

Pu-26- = .04

dominant soil . eutric g GVSO]. -(:6 Aevs s shesnsssases | U
major inclusions : acric ferralsol (17/ A N A e 2 G B
. Y
acric ferralsol \17\1; sev0scecavorcssn 1\-)}'
2 2 by T i
extent s 155 lm” (S 155/135)

Lorge dambos in limestone areas in Solwezi district, internslly drained, and
desiccated during the: kfy'OVKHOH

z
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4,444 Soils develoned over schists

Hp 384 - C4

dominant soil ¢ orthic ferralsol {38a) seuveesosorany 40 54
- ; . 5 T S g i el )
co~dominant soil $ dithicidystriciregosoll s 31 I 0 oaeee 30§

major inclusions : orthic ferralsol (385) seesscceesssee 20

. - f - N\ -
pritticEeria s GUM S8 IR 1 e e atelelsiote sla ) U 0
(s 30/20; 1 165/135)
Low quartzite ridges of the lower Roan, dominated by moderately deep and

shallower soils, the decper soils mostly occurring along the footslopes.
Rocky in places.

2

extent : 195 1

Hb 11 =~ 054 "

dominant soil ; orthic £erralsol {(115) cesesessncanes 35 ¥

co-dominant soil , lithic dystric regosol (51 s vannses 250
najor inclusions : rhodic ferralsol (10} seeccosssesssnse 20 %
dystric gleyic cambisoel (33 seeseses 10 %

ferriec luvisol ‘57) 000000 sce0ssecoe 10(3-/‘

.
i

sxtent 3 555 km°. (M 555/138)

Soil association largely situated east of the lunga river in Iwinilunga
district., . Parent material rather schistaceous, area fairly deeply incised,
with soils 'doriirantly rather shallow and relatively steep {11s). Common
isolated or small groups of low quartzitic hills (31}, deeper soils on broeder
interfluves, occassionally also on slopes.

Du10/1 - c2

dominant soil ; rhodic ferralsol (TC} v A inis wib b i 40 9
co~dominant soil s orthit 'ferralsel (118} ivessessessins 30.%

. . . 4 . . . & X

major inclusions & dystric gleyic cambisol (55) ctssesss 20 %

o . . Aan ) 3]

ferric acrisol (cig/' 8980000000000 08es 10 (/

s g wil T sl

extent : 1781 km“ (8. 920/747; 1 861/858,
S0il formation over {psammitic) biotite schists of the liine series. Large
patches with deep red soils (10}, which become shallower near ridges, tran-
sitions to different parent materials, ete.. Smell patches with shallower
soils, imperfectly drained over laterite, in particwlar in Ifwinilunga district.

Pu 20 - C3

dominant soil s févtiie Horisol (20) Wi sbdsbavinsaiesr 35 %
co-~dominant soil . orthic ferralsol (13) ceeeccscsscccse 25 %
major inclusions : orthic ferralsol (11d) secsesanscasas 15 o
dystric gleyic cambisol B8} Idise i 15%
rhodic fexralsol (10} ssiensiiesssves 10 %

2
extent : 900 kn” (8)

Soil association around iiukimba, Solwezi district. Light coloured gravelly
{13) and non-gravelly soils on the interfluves, shallover soils on the slopes
and narrov interfluves (11d).

Pu 204 - C3

~

A
74
N

dominant soil s fervic acrisol (2('d) sco0sescececasecs

30 %
. * & . o ) n/
co~dominant soil : ferric acrisol {18) iseesssesssssssss 25 %
ma.jor in(‘i‘tbsions o Or"f/?lic ferre,1301 ’\111) eeseeoc0000en e e 20 ‘:(
- . . 9 /
gleyic ferric acrisol (19) seceessses 15°¢

R ) §
rhodic J..erra.].sol (10/ ecsecescecssesoe 10 (/)é

extent . 120 ku® (S~ 180077 |
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Soils association closely reiated to association Pu 20, but fringing lime-
stone solution depressions, Contains more eroded soils (20d and 118, and
more pocrly drained soils (1€ and 19) in the lower »arts of the association,

37 - Cl

[RESSRIRPL

5 5 o . e P ’
dominant soil s ferric luvisol T eeesesaecsecnians 0 b
co-dominance=oliNEterniclaorts ol 2 0N R N e lelelels s s el DUy

. . . -~ . . | 4 \. Y& 3L
najox inclusions ; ferric luviso i, 3753 ) ®cesseveescess e 2070

T ~ . :
xamthic ferrelaol [22) sesaseveassnei 20 5
n
- o PG - G
extent : 165 " (i 165/100)
Soil association that occupies strean valleys in the "alahari sand regiom,
Underlying congolidated .parent material has been exposed, consisting of schists
’ . ’ P N 1 R / - A -
\soil 37 and -37s; .and metasiltstonss more upstrean (soil 20,, TIntegrades
with Kalshawxi-sand .soils.are common along the higher parts of the wvelley slopes
/ . G . . . e - 2
{s0il 20,, - ‘i,ess steevly dissccted than association v 37s.

rd 10 - (2

dominant soil { rhodic ferralsdl (10) ssissnsesvisdhis
co-dominant soil . dystric gleyvic cambisol i?ﬁ? csesssee
major inclusions : orth'c £érralsol {115) eeeeecscscsces

xanthic ferralscl (22) aisecensearsos

-y

-9 ferric luvisol {::[/ eccs000essscessseee

eder evtent : 166 kn° (11 166/139)

= X 3 Py Ui
N0 AT AT N

s

Soil association in south-wesiern I'winilunga district, surrounded by Kalshari
sands | integrades mesulh in soil 22, fhe higher parts of the association
arc covered by Geep wed soils (10}, locally relatively steep (1Us,, while

the lower panss adjoin .snall streams snd ere doninantly imperfectly drained
(33}, they are probably largely alluvial in origin, Orthic ferralsols {11s)
occur on the transition between these two soil types,

©d 37s - C1

, docinant s0il = : ferric 1uvisol {378) sésecssecsssesss 50 9
> co=dominant soili ferric lugisol \’37) ese00n0s000a0c0C e 25 l/
= najor inclusions : rhodic ferralsocl {10) ssessssvsansnss 15 5
T lithic dystric rezo80l {31 seeesesss 10 %
B Gty = 2 - S -
extent 3 1312 I»° (11 1312/702) :
Large homogeneous soil. association in the south ot [winilunga district.
Strongly diseecctéd area, with slope thases (soil 37s) nrevailing, and soils
on the crests. only beins legs than % 9 sloning (37 ). Soils are moderately
deep, and locally even shalliower {31 .
Pa B8 04
doninant soil qbthin Tebralanl Y58) Liiivisatsiiie 58 %
co=dominant s0il : orthic ferralsol {388) seeeseeseveses 25 %
2 . b A . 2 \ o nenl
ly maoor: inelusiens Felithicsdysiricsresosol( 5111 S5 st sleteehilic e
' & . . A ot N = /
opes Petroferric Vs 6ric regosol 52 5 ool T HON%

extent : 1735 ln® (8 722/507 M 945/943)

Soil association over schists of the basement complexz, strongly dissected
with a large content of relatively shallow soils that oeccvr mostly in the
lower parts of the landscane, Faterites are commeon at slope breaks,

Pa 38d -~ C4

. § + ap i £y s

dominant soil s oithialderrelaalV il 388 ). senmnvmsninsipn 0 90
J e Gk S R = o Y

CO“domlnE_‘,E"}.'lL‘a soil s orthic ferralsol < 3\// esvsecsessessee ?D %

/
major inglusions : petroferric dystric regosol (32) &% 20 %
Sl Bt b { i 7

ferric acrisol (_/_\,/ s elylslelolalsiaic co 0 et D D r~

- i A . 7 Z f
dystrictolevicicanbic 0l NBB )it hic el piae | G50

—




e

extent s 570 lm2 (s 212, b 358)

Goil association around headwaters of ! eoonma river in a more stronger dis-—
sected landscane than associlation -d 3 witly & higher wroportion of relatively
shallov soils 7334 and %2, which sftcn‘ ave relwlvo--d gteen slopes as well,
Semi-dambos soil 3};} end zssocisted degraded soils {20) are fairly coamon on
the lover sarts he slobes.

. %

1-4. )
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&t
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1s . = . C4

N A o5 + % o ala o o p e ] /3

dominant soil ¢ orthic fexrralsol K e /) ®eeeevcccsescean sr‘ '
- el e Ay .1 o] o Pl o - ’ \ Az A’
co~dominant soil ¢ rhodic fe lsol s s e e ainin s siev et mireD
weyor ‘Inclydiions o feptic wopisol {208 Jiy ciivva inpen tue 25 .56
<+
(i

. - ! oy n/
Pl Pegogol 32 ) idves 15:%
extent 1 68 lm” (S

Boil ass 4 tributary of the Solveni riwv with
Soil 1 but of the Solvez s tl

v
deen red the slope, and wore shaJ.lnw and yellower

Soils developed over cerbonoceous shale

B e L L o et

,
S
Y
~
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Pun 1042
dominant soil g *“odlv Permiadk i 0] ceikimns sapbammos LD
4 . . > o/
co-r‘lorme X so:.l s acric ferralsol (:7, st i atie wugh wins 2000
. ST
“"JOI‘ ....l'lC Sdong-—~$ ' onthic ferralsol 11'.." o900 000000000 e 15 s
- . . = o
gleyic ferric acrisol (1 ) eseessenss 1095

2
extent : 235 lm” (3)

S0il association in northeastern Solirezi district, over carbonacecus shale

surrounded by linextione, ’ootv covered by rcd soils, possibly acric ferralsol,
Close to the [lafvue "IOu(quL in more yecllow ¢11d) and wetter soils {1%9).
o CEEE

44447 Soils developed in Talchari sands

DL 23/1 - 3

E - : s X -
dominant soil ethiesfbrralebl 405) bwusdsiinnnasts 95 %
comdopinant woll/ DM Sl aueel 1 27 haine e de ok vn ibbeis 5 U

1 ™ .3 K ’ v/
major inciusions . ferralic luvic e.ceuosoJ '\28)......... B0
/

glevic ferralsol .__29; 0.0 GO0 O R R

extent . 2454 1 2454/2107 }

N
"

i

Imnortant H)ohl sgocz_ “tion of the low lying Kalahari sands in northern
Mwinilunga @istric 4. Relativ rely dense drainage network connecting the
numerous. small aud large sandy dambos {so0il 27:‘. Vestiges of the original
Falahari sands remain Da"‘,*cvlu ly in the northwestern delineations, where
they are recomn zable by their more dense Cryntosepalum vegetation., Gleyic
ferralsols are nore common close to the streams in the noriheastern deli-
neations. The aasoc:u,tmn is domineted by fine lcany soils, but coarse
loamy soils are frequert as well, esncecially on the rélatively higher: lying
perts of the.landscape,

Dk 23/2 - C4

» fryz Q
dO“Lllluﬂ'L “‘O -""‘ e orthier ferralso j-&?)/--."ogoooococoo 45;
co~dominant soil : ferralic luvic "LI‘G"LOSO'] 28 eesesese 350
.uaJC/f TﬂCluﬂLOI’b P dvstrie glngol 27/ secevecsoencssce 20 y
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extent 2 12¢3 km“ (1} 1293/73%;

This association is transitional to the more pure Talahari sands, It occurs
in central and southwestern liwinilunge district, where it constitutes north-
south aligned tongues surrounded and partitioned by areas with residual soil,
The central part of the delineations consists of arenosols (22}, ~hiile the
nargins and intrusions are made ur of the more finer ferralsols ﬁ33aﬂ
slewscls {277,

Dk 24 - C4

'
- mcele

dominant goil o xanthic ”@“‘%1801 (BIY wale wminbam o i
co~doriinant soil | ﬂyutr|c glevsol 2,; i S e L s Dy 0F
najor irclugions : ‘orthic Ferralsol {(23) wesesssensesses. 15 %

ferralic luvic arenosol (20) eesesees 10 7!

2

xtentn 1062 Jn (15-1062/802)

30il association in the northern part of iwinilunga district, Low lying
I'alahexri sands, moderately well drained in the somevhat higher parts to poorly
¢reined in the 10*63% parts of the catena, The ascociation is highly frag-
wnentated by numerous sandy dambos, often frimged by bare vhite ngdg. Ifrenosols
{28) and orthic ferralsols (23 are to bu foung”inemall packets on the rela~-
tively higher parts.

J

D 25 = (3

na ¢ s N ~t
dominent soil gleyic ferralsol (28] crsabmambarsssm: 10 o
major inclisions ¢ dystric gleysol (27} iiverensens esirl 15

S 4 \ v o/
xanthic ferralsol (\9?/ ateie srerale e letere s tabitle) 0

2 o

extent ¢ 633 Im“ (14
Soil association along the west bank of the Xabompo river, with moderately
well to intperfectly drained loamy soils derived from lLalehari sands. Gleysols
27 ) it the rather wide floodplains of the streams traversing the delineations,
and the damhos neaxr the western boundary of the association, where the better
drained soils {22 can be found as well,

Dk 20/1 - C4

e ¥

. . . . e\ .
dominant soil s ferralic luvic arenosol {28) ..sssess 80 %
A - 5 . o Tk ,/
major inclusions : petroferric ferralic arenosol \29) s b

; i .
extent, . 7267 [ 726/443

Soil of rethéer doure'lalaheri sand deposits around the Busansa swamps, with

shallor dahds over laterite around the fringes of the delineations.

J::?QL_

dominant soil ferralic luvic arentsol {268 Mssienino50 %
co~dominant soil . petroferric ferralic arenosol f”“ o0 40 7
major inclusions : dystric gleysol (27 ) seesssecsesseces 10 %

extent - 461 s (%)

Coil association closely linked to association bk 28/1, occurring in the samc
region, but containing a higher percentase of shallow (colluvial, sands over
laterite,

2 e e o

dominant soil . ferralic luvic arenosol (28) sesesese
najor inclusions . xanthic ferralsol (22) sasesinsssions e 1IN
xanthic ferralsel (24) ecevo0000revsoe 1 S/’
d},rS'triC gleysol (27) sesesvssvesnscce 15 (’,l
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extent : 3307 o 387 /2150
The major soil association of tihe Nalaneri sands, occurring in the western
and northern part of Mwinilunge district. Red and yellow coarse loamy sands,

-

s . ; - 7 .
with fine loanmr soils, both well {soil 22 and moderately well (soil 24
drained in the lower yarts of the landscave,

DT DR 4

2 @ L7418
e e (e

dominant soil

erralic luvic arenosol (28] seeesses A0 &
co--dominant goil:: dyst

i o
LLC )_Lﬂ"()] \27_J .il.‘l'.l..l.‘.ll
i

o b 4

A /‘ y

major inclusiong::s.petroferric ferralic arenosol ?“; s i) b
. petroferric dystric resosol (34) esee 1075

e o . oy st s A
extent : B5C Im” (¥ 658/562)

poil qS“OCHnUTLL o? southwest lLasempa district, being more eroded than asso~
ciation Dk 28/2, Shallow soils over laterite (29 and 34, around the deeper

- . . / - . . ~ . / %
(alahari send soils 22, with intrusions of dembos containi ing wet soils {27).

Dk 29 =054

dominant soil : petroferric ferralic arenosol {29} ,. 50 ¢
co~dominant sodl. o distric gleyeol (29 ] oeaats soine cataisiesl 206
S lusions : ferralic luvic arenosocl {28) 20 95
major inclusions : ferralic luvic arenosol (28) ciseeees 2

e B o
extent . 831 " (1 831/226)

Variant of soil association Tk 23/4, occurring in the same region, but includin
more shallow-:-goils over laterite,

24 2]/1 - Chu

dominant soil : dystric gleysol '27\ AP EEECERRREERE SIOLY

major inclusions : fexrralic luvic srenocsol 20, Pk R TR

extent ; 622 lm° (v 622/542}

damboz, occurring in various physiograrhic posit ions.

So0il of the {alahari san
1 erito, or even laterite outcrops, are locally common in

Shallow scils over
some of them,

hd 27/2 . - Chw

dominant soil ) dV trie ] OVSO] Y 27 ) et eces0000c0rete 70 o
. . . >\ ~ o/
mejoxr ll'lClUSlODS z r‘_L'LD'LC fexrra lsol. ‘\?) / esvescvacosecce 20 P

ferralic luvic arenosol {28) essessses 10 %
/026 )

Soil association of the alahari sand dambos, less pure than soil DA 27/1.
It occurs: in the low lying [alahari sands in northern !winilunga district,

axdl along the stream bounded fringes of the falashari sands in the southern
paxrt of -+the - district. Tatches of white vegetation~less sands are common,
Llso included are eactwest rumming dunes (northern liwinilunga). Boundary with
surrownding e J; drainud sands not always as clear as with soil D4 27/1, and
intergrades s80i 1 23) are Irequent along the margins of the delineations,
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extent : 231% km™ (8 354/3545 HM 195¢

Soils developed in alluvial denosite

Df 50 - C5a

. o . . o Tl n,
dominant soil.. .2 fluvic gleyic cambisol (39, sessasens 80 ¢
major inclusiems ; petroferric dystric rezosol (32) ,.e. 20 N

: D L TP - S
extent . 240 km“ (K'240/55;
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S50il locally occupying the transition between kalshari gand deposits and
flats of the Busanga swanps, wvhere deposition of eroded sand has been impor-
tant, ‘he lateritic soils {32 and also 34) form the lover boundary of tne
agsociation.

Df 40 - CSw

dorrinant soil : cutric and dystric gleysol (40)
) 2 - A

extent - 1593 k" (K 8/5, 5 1%347/1027, M 243/243)

Soil association of the river floodplains, OCoils are under grass, and liable
to flooding during and after the rainy season, Some of the larger dambos in
southeastern Solwesi cdistrict are included, “extures are wediuvm to heavy,
organic matter content is relatively high. Tonsoils are occassionally mucky,
Pluvisols are probably comnon within this association. The areel extent of
this unit is less than indicated, particularly in Mwinilunga district ! possi-
t district), dve to cartographic exaggeration

e

bly as much as one half in that
of some of the delincations concerned,

1

f-u = CHhw

Undifferentiated soils of the larger floodplains that debouch into tiie flats
of the Busangn SWaIpPsS.

extent . 1444 i {1431 /1414; 10 13/13)

his unit consists of doninantly redium textured imperfectly to poorly
drained soils. Piner textured soils occur close to the drainage channels,
while moderately well drained soils, suysporting chinya type woodland, can
be found on the slighty more elevated parts of the landscape., The alluvial
character of the soils is borne out by the rather large textural changes
with depth that hove been noted in most of the soils of this unit,

Ds 30 = Chw
dominant soil s mollic glewsol (30)

; - : . IR \
extent ¢ 137 km® (X 85/68::M 52/52)

30il of the swamps, Peaty to mucky, rermanently water-logged soils covered
by swamn gresses and sedges, The largest occurrence is in the Busanga
swanps, smaller swanps occur along some of the streams in the Kalahari

sand region in northern ifwinilunga district. Swanp forests occur at several
places in the Halahari sands, but they are usually restricted in extent

and only the larger ones heve been mapped separately,

Ds=u ~=" Chy

. —— e

Undifferentiated soils of the swamps,
o)
. T - el 3
extent : 4141 lm® (K 3756/76. S 385/385)

This unit is made up of the soils of the flats surrounding the two major
gvanps in the project area, the Busanga swamps and the Jivundu swamps,

The' nvermencntly waterlogged soils of the swamps are, vhere large enough,
excluded fxom this unit. Tae larger vpart comprises mediuu textured rela-
tively shellow soils over laterite near the wargins and deeper, finer
textured soils towerds the centue, Perennial and evhemeral streams flowing
through these areas arc lircd by hesvy backswamp soils {including vertisols’
and mumerous light tertured levees, Bxcept far the latter, nearly all the
goils within this unit are seasonally waterlogged.
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fhis survey had a strong bias towards the land suitability for agricul-ture,
end no pexticwlar witention was paid to soil formation, . levertheless, because
of the considerable tiue suent in the field and the large amount of data col:-

Iss— Mhis ig not

9}

lacted, goric remarls can be made with resiect to soil gene
9 LAk
purely of academic interest, . clearer insight in the soil foraing processeg

active in a particular area, and the relationshin hetween soils and their

parent raterial, is of great benefit to a soil surveyor, ilore accurate map-
ping will he possiblé, the behaviour of the soilg under different types of
mansgenent can be vredicted with more confidence, and an imnroved clessifi-

cation .and- correlation will Tesult,

Soil forming processes

L1l the upland soils in the project area are leached, ‘he very great

of the parent rock, the wnderlying stable geological shield and s icient

>

roinfall (vhich may have been hicher during certain periods in the past)

have contributed to this state of affairs. Leach implies more than only

a wa ing out of bases., It also involves a graduval transformation of clay

v

5

minerals lile illite and smectite to kaolinite and, when sirong leeshing

contimes, a brcaidown of kaolinite and partial renoval of the weathering

products until a soil rich in sesquioxides (Fe and Al oxides and hydrates)
together with secondary silicc remains, Uhis last stage has nov (yet ?)

been reachied in the vroject area, althougu the red oxisols (rhodic and acric
ferralsols; seem well on their way, as they are not ounly very strongly
leached, but have been shown in thin section to contain extremely weathered
guartz grains, with sccuwwlations of secondary silica in the subsoil, Y-ray
analysis did¢ also not show any goethite, hematite or gibbsite in the clay
fraction of four different ferralsols (see table 9. mly in the orthic
ferralsol do other clay minerals than kaolinite anpear to hbe of any signi-
ficance,

Removal of the bases means that aluminium and hydrogen can occupy the
abandonded sites at the exchange complex, Towever, no hydrogen wos found
in the four ferralsols analyzed by the loyal "ropical Institute in fmsterdan,

Aluminium, on the other hand, accounts for more than 707, and in several

cases more than 905, of the effective cation exchange capacity (mewc, see

= A o o . s 3 » -
table &,, of the fexralsols The acrisols ‘ultisols; have a somewhat lower
AL saturation than the ferralsols, although the value of 200, siven in table T

for goil 16 is probably on the low side.
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table 9 Mineralogical composition of the clay fraction of selected pits

depth kaolinite illite montmo- vermi- mixed tale¥
(cm) rillonite culite layer

Profile 11 (orthic ferralsol)

0~ 11 DA b

% x
11- 26 XXX X ple x
26~ 82 XXX ple X x
82-12% XEEK 0 % X
123-150 G 5% 5 X
Profile 26 (rhodic ferralsol)
0- 8 XXXX P 10 T T
8- 22 S : 58 2 e Tz
22— 30 XXXX X avic e
. 80-130 DraeRat tr ir L
200-250 XXXX e 1% irae
Profile 39 (acric ferralsol)
O=.12 XXXX i e
12=%0 e itla r
$0="73 XXXX tr tr tr
T5=120 HOBaE iFa i (v
120-170 T e e G
255=-275 XXXX i LR b
Profile 47 (xanthic ferralsol)
0= 13 XEKK T L
13="38 °  xxxx Sl ) AR - 5 Tt
38- 68 XXX tr i i
68-105 XXXX tr e tr
105-150 RN tae o X
150-185 XEXX b4 % h'd

xxxx = predominant, xxx = large amounts, xx = moderate amounts,
Y= cmal lysamounts ¢ it .= traeces: * = .suspect

X-ray diffraction with Kalpha radiation from orientated samples without
pretreatment, performed by Royal Tropical Institute in /msterdam.

The CEC of the ferralsols is thus very low. A relationship between this
parameter and the amount of rainfall may still exist, as it has been noted
that for orthic ferralsol no. 11 the CEC per 100 g clay in northern Solwezi
is significantly lower than in central Kasempa district {8 versus 14 meq,
cf pits 37 and 11).

Termite activity is very strong in the ferralsols and acrisols, both

field observations and the study of thin sections bear this out, These
/

thin sections {courtesy professor Moormann) also show that some clay illu-

viation takes place in the ferralsols, although the process is not outspoken
and - the ferri-argillans (clay cutans ) observed are not only small and usually
diffuse, but may in fact be relic features, But in the one acrisol studied
in thin section (profile 15) frecuent thin and thick faint channel ferri-

argillans were noted in the ugper part of the soil, against none in the lower



4454

N

78

part. &n argillic horigon seems well established here, although there is
little the textural data show in a way of a clay bulge, only a clay increase.
the colour of the upland soils is closely related to the amount of free
iron which, in its turn, is governed by the chemical composition of the
parent material and any deferritization processes that may have talzen place
in the soil. Table 10U gives the colour of the soil and the free iron content,

as extracted with dithionite.

table 10 Relationship soil colour (moist) and free iron content

depth colour s depth celion: ;
i 1 06) B -”{)
(em) (moist) “%a M  (em) (moist) 4 (%)
Profile 11 (orthic ferralsol) Profile 26 (rhodic ferralsol)
0- 11 T«51R 4/4 2.9 0- 8 5YR 4/6 £
1= 26 5YR 4/8 2.7 8- 22 2.5YR 3/4 8,5
26~ 82 5YR 4/8 2.6 22- 80 2,5YR 3/6 284
82-123% 5YR 4/8 2.4 80-130 2.5YR 3/6 944
123=-150 5YR 4/6 250
Profile 39 (aeric ferralsol) Profile 47 {xanthic ferralsol)
0- 12 5YR 4/6 6.4 U= 13 1CYR 4/2 0.5
12= 30 2.5-5YR 3/4 T 13- 33 10YR 4/3 . 0.3
30=- 73 2.5YR 3/6 842 36— 66 7.5TR 446 0.7
73-120 2.5YR 3/7 749 68-105 7.5YR 6/6 0.5
120-170 SUOTE 7ol 105-150 7.5YR 6/6 0.7
255-275 2.5YR 3/7 8.2 150-185 T.5YR 6/6 U7

Several of the upland soils have a laterite layer in the subsoil or on
their substratum, This layer consist either.of froquent (more than 4036 by
volume ) well rounded discrete small gravel, or a more continuous layer which,
however, normally contains a fair amount of cemented gravel, The presence
of these gravels, which probably have acquired their well rounded shape by
abrasion while being displaced, is indicative of movements of soil material
during the long period over which soil formation took place., Thus, few of
the upland soilc in the project area can strictly be considered to be in-situ
soils, Nevertheless, it is believed that the translocation of scil material
has not been over such large distances that the relationship soil - parent

material has been fundamentally disturbed.

Relationship soil - parent material

This section deals witl. the genetic relationship between the soil and its
parent material, but only the upland soils are being considered, 'ith the
exception of the carbonatic and basic igneous rock, all the parent material
of the upland soils is either intermediate (thc schists,for as far as not

being psamentic)or acid (more than 40 quartz).
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Tundelungu series

i

The question which in the beginning of the survey haunted the soil surveyors
very much was whether the red soils which were frequently found interspersed
anong the yellowish red soils that occupy so much of Kasempa district have
been derived from the same parent material or not. ™This question has not
been completely satisfactory solved, as the parent mater ial of the red soils
in Kasempa district has never been observed, The indications are, however,
that these soils do have diffcrent parent materials, although all belonging
to the Kundelungu series, This belief is based on observations in Mwinilunga
district., The red soils on Mwinilungua Regional Research Station overlie
carbonaceous shales, a rock type which has affinities to the slates and
vhyllites that are comucn in Solwezi district {Arthurs, 1974). Also, a

simall hilly sandstone outcrop between liwinilunga and Chibwika was noted to

be covered and surrounded by (shallow) red soils.

Otherwise the yellowish red soils of Kasempa district (renamed Kasempa
series during the survey, seem without exception to have been formed over
meta-siltstones. Their occurrence extends northward into Solwezi district,
where the underlying rock becomes more schistaceous in character. INeverthe~
less, the soil remeins morphologically practically the same, and chemically
as well, apart from a more leached character which has been attributed to
a higher rainfall,

A notewerthy feature of the Xasempa scries, and contresting sherply with
the rhodic ferralscls, is the relative shallowness and lack of an cutspcken
laterite layer in the subscvil. This shallovness is probably consequent upon
a hisgh silt content of the soily which neakes it very ercsiun-prcne, Laterite
gravels d¢ occur in a nunber c¢f prefiles, and indurated laterite was seen in
one of the pits, but it is by far not as coriion in the rhodic ferralsols as
in the cther ferralsocls ¢f the prcject area., No attenpt will be made teo
explain this phencnenon, although factors like shallowness, chenical cconpo-
gition of the parent naterial, groundwater flcw etc. have cbvicusly an inpor-
tant bearing Upon 1G.

bLecording to the relevant geclogical nops, ferric acrisols 18 and 2C {and
also gleyic acriscl 19) cccur over Xunlelungu as well, Therc are no indicatio
that their underlying bedrock is litholcgically differvent from that of the
yellcwish red orthic ferralsols, Taking into account their physiographic
position in relation +to the other soils, then it appears that they have in

fact becn deriveld frun these yellowish red soils. Rewcrking of these acri-

~

sols, accompanied by deferritizaticn, has resulted in a coarsening of the
texture through a washing out of clay, especially in the tepsoil, with sone
of the clay moving down the profile, Ferric acrisols were thus formed (e.g.

profile 20, With o progressive ccarsening of the soils they becane nore

¥ 3
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erogive, and a8 g recult of this more shallow, while at the same time aigns

of waterlogginn began to appear (of. goil 18), Laterite now could develop

{(ac in profile 15). This laterite becones more common until it forme 2 more
or lesa continuous sheet stretching over geveral tens of kilomeitres neaxrly
up till the lalafute river. The little scil that nowadays covers this laterite
sheet must be regarded as alluvizl, as the indurated laterite gives rise
during the rainy sesson to g perched water izble that often will xeach the
surface, and causes extenaive ponding. The iron which has created the
lsterites must have been derived, at least partly, from the deferritization
of the yeliwjﬁh red soils, a process that thus has led to the forwmation of
he ferric scrisols,

As an hypothesis, a toposegquence io proposed that is illusirated in figure
8, Both the gubslience wndsrlying the fommetion of the Pusangs swamps ard &
more huaid climate than sl present are thought to have been instrumental in

the development of this toposeguence.

Basic rock

>

£11 the soils over basic rock, independent of whether thiz is in the form
of marble, dolomitic limesione, more or less pure limestone or basic igneous
rock, are very deep, dark red and clesyey. Topsoils are clayey too, except
where nlopes are relatively stesp. In northern Solwezi district charac~

teristic sciution basins have formed that are norsally bounded by at least
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one scarp, The larger of these basins have hydromorphic soils at their lowest
ﬁbiﬁ%; the smAIlS§t basins do Hot exhibit any change i#l §611 across the catenas

In southern Solwezi and Kasempa district soils over carbonetic rock do not
physiographically differ from the surrounding soils. They can still be dis-
tinguished, though, by a2 very low drainage density, sometimes by dambos lacking
an outlet, and by their very well developed vegetation,

Chemically all soils over basic rock have a pH that is about one half of a
unit higher than coamonly found in the other ferralsols of the project area.
Their exchangeable Ca and lig figures are obviously high, while they have a

very low exchangeable potassium content.

Granite

Soils over granite, although being clayey with a clay topsoil, have a rela-
tively high coarse sand content which reflects the textural composition of
their parent material, Despite this, the granites are probably not very rich
in quartz, but rather 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 soil, The reason for the thick A horizon which
these soils in northern Mwinilunga have is not clearly understood. It could
be related to local land use practices, in particular to the cultivation of
cassava. 1lo such thick topsocil occurs over the granite soils near lMusele

village, where no cassava is being grown.

Basement complex

The soils derived from Basement complex rocks are typical '"sandveld" soil
(i.e. soils with a light topsoil fairly abruptly overlying a heavier subsoil),
independent of whether they have formed over gneiss or schists of the Kabompo
formation., The exact genesis of the light topsoil remains something of a
puzzie, Processes vaguely known as "apprauvissement” (Duchaufour, 1970) are
held responsible for it, they seem to entail a selective laterazbi washing out
of clay and - to a lesser extent - silt from the surface horizons, Apparently
these processes only take place in soils with a rather low silt and a high
fine and medium sand content, as they are not operative in more clayey or
giluy solle,

Soils having biotite as an important mineral in their parent material tend
10 .be somewhat redder, due to the biotitc's iron content, whereas the soils
over muscovite-kyanite schist are not only more browner, but also somewhat
more leached and with a higher aluminium saturation, This is probably on
account of the high aluminium content of their parent rock, All these
"sandveld" soils display a relatively high exchangeable potassium and

magnesium content.
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Biotite schist

The exact placement of the bictite schist, over which the ferric luvisols
(s0il 37) have developed, in the stratigrapny of Yambia is not clear. Accor—
ding to the geological map of ippleton (no date), the whole area wherc these
soils occur belongs to the West Iunga formetion, which subordinates to the
Kundelungu series., o schists have, however, been incorporated in this
formation, Therefore it seems more logic that the Luigishi or Vamikumbi
formations, which both adjoin the VWest Iunga formation on /fpplcton's map,
and are both largely made up of biotite schists, should be considered the
parent material of this soil.

Ferric luvisols are relatively moderately leached soils, this feature is
not an attribute that can be ascribed to the parent rock. JInstead it has to
do with the intensity and the length of period the soil has been subjected
to leaching. The ferric luvisols occur in a region where ¥alshari sand
deposits are common, ‘'These can be found all around this particular soil,
and even within the area of occurrence vestiges of Kalahari sand remain as
islands on high lying crest positions, It is therefore not too bolt to
agsume that there must have been a blanket of “alshari sand that has pro-
tected the underlying soil and rock against weathering and erosicn, Only
after this material became exposed could soil forming processes become fully
active again. Tt is thus the relative "youth!" of this soil that is responsi-
ble for its rather good chemical properties., thether rejuvenation through .-

local uplift has played a role as well is not known,

Kal ahari sand

Soils developed in XKolahari sand are obviously sandy. Ilowever, accoriing
to the Soil Taxonomy particle-size clagsification they arenot sandy but
coarse loamy or even fine loamy [ texture loamy very fine sand, very fine
sand or finer). Generally, the soils in Xalahari sand in liorth-testern
orovince are less coarse than their counterparts in VWestern province. In
the project area, a. fining out was noted when going intc northern direction.
Although the possibility camnot be ruled out that this fining out results
from a gradual decrease in size of the wind~borne particlés with increasing
distance from their scurce, such an ezplanation lecaves unanswered why rela-
tively fine and relatively coarse sands can be found in close proximity to
each other, The occurrence of red and brown l.alahari sands next to each other
indicates already that these sands are not a homogeneous deposit, but that
several phases of deflation and accumulation have succeeded each other.

Therefore it seems more likely that, as far as these textural differences

can be attributed to devositional variation, local reworking by both eolian

. -
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and fluvial action has been more important thon sorting by long distance
vinds,

Apart from this pogsibility, it is clear that a certain amount of mixing
of eolian material and residual soil has taoken place, The influence of
Walahari sand in orthic ferralsol 33 is undemiable, even though it is limited
to the upper part of the soil. Buwt due to pedoturbation by the soil fauna
no clear stratification of the wind deposited material has persisted, Ais
very little mixing, if any, has apparently taken place between the Kalshari
sand and the soil it covers in the southern part of Mwinilunga district, it
seens that mixing could only teke place if certain conditions were fulfilled,
Cne is of course that sufficient soil material should have been available
to 2llow mixing with the overlying Kalahari sand. /Another one is that a
very gradual deposition in thin layers would facilitate mixing very nuch.
This implies that, in upward direction, the soil would get more coarser
as the more clayey soil component would decrease, Indeed, the {alzhari
sands in the north of Mwinilunga district often display a textural gradation,
w.ich is less outspoken in the sandy soils of the southern part of the dis-~
trict, iAs this is all very speculative, no further attention will be paid
to possible environmental conditions which could have been conducive to a
very gradual deposition versus a more quicker accumulation of sand, The
formation of the Kalshari sands, and the source of the material, is still
very much an unsolved problem that will need a lot more attention before it

can be unravelled.

Soil elassification

A1l the soils have been classified according to the FAO Legend, the soil
Taxonomy and the Key to the Zambian Soil Series., The FAO Soil Map of the
World Legend (F/0~Unesco, 1974) classifies soils at two levels, although by
combining the qualifiers for the second level, when applicable, a third level
can be created, This has been done in a few cases in the Soil ILegend (e.g.
dystric gleyic cambisol)., Purthermore, the following modifications were
aprlied to the P40 Legend:

- the acric soil unit of the ferralsols was redefined in line with the acric
subgroup of the Soil Taxonomy, so that soils with an LCEC of less than

1.5 me: per 100 g soil would also fall into this soil unit;
P
- a gleyic ferralsol was created, with hydromorphic properties within 100 cm

of the surface, to match the aquic and epiagiic subgroups of oxisols in
the - Soil Taxonouys

- petroferric and lithic soil units have been recognized to separate the
soils with a petroferric or 1lithic contact within 10C cm of the surfaces
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- g fluvic unit was added to the cambisols in order to indicate the recent
alluvial or colluvial influence on the soil, and as a couterpart to the
fluvaquentic subgroups of the inceptisols. Some of the gleysols can be
regarded as fluvic as well, to indicate their intergrading to the fluvisols,

Altogether 18 soil units have been distinguished according to the Fi0's system,
The other major international soil classification system used is the Soil
Taxonomy'(Soil Survey Staff, 1975). 41l the soils have been classified
according to this system up to the family level, 4 number of subgroups
have been recognized that are not mentioned as such in the Soil Taxonomy. ;
In nearly all cases it concerns great sroups that have not yet been fully
developed due to lack of sufficient relevant soil descriptions and analytical
data. In such cases the subgroups were "“borrowed" frem more or less similar
great groups, So is there only a typic paleustult in the Soil Texonony,
but there are eight subgroups under the haplustult., Thus, oxic and aguic
paleustults were recognized on the basis of the requirements for the oxic
and aquic haplustults, OSimilarly aeric ond mollic tropaguents were derived
from the corresponding haplaguents, and a heplic acrustox was formed analogous
to the haplic acrorthox. Extragrade subgroups were created for soils with
shallow rock or laterite contacts: the lithic and petroferric subgroups.
So at subgroup level a total of 21 soils were recognized in the project
area, hardly more than according to the FiD Legend. o
The Key to the Zambian Soil Series is still in its formative stage. The
version used for this report, which is the fourth preliminary approximation
(Veldkamp, 1982), goes up to the serics level, but thesc series have not
yet been assembled into families, Jlthough most soil profiles fitted reason-
ably well to one of the series, phases and variants had to be used too,
Variants refer to soils that correspond fairly well-to -a particular series,
but deviate from it with regerd to its concept., For instance a soil in
Kalahari sand may be very similar to a dambo fringe soil series, but cannot
possibly be considered as cne and the same because it probably differs with
respect to some parameters that have not yet been defined (e.g. mineralogy,
moisture holding capacity, etc,). Such a soil would then become the lalahari
variant of that particular soil series, until such a time that sufficient
data have been gathered to decide whether they can be lunped together or
have to be separated., In a number of instances a soil is represented by
two series, which bears out the inadequacy of series for mapping at this
level of intensity.
Important new data for the refinement of the oxisol section was contri-
buted by this soil survey. The {asempa series and Chafuguma series were
not only renamed, but also redefined, while a liwinilunga series was created

to cater for the typical Kalahari sand dambos of North-iestern province.
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CHAPTER 5 Land evaluation

5.1 Introduction

1

The aim of this survey is to assess the azricultural potential of the pro-
Ject area, and identify soils with a particular high potential, Agricultural
potential in itself iz rather vague expression, To be more meaningful it has
to be specified in terms of type of agricultrue and type of crop, In short,
the land utilization type (¥10, 1976) should ideally be defined, However,
the scale of the map and the time available did not allow for such an approach,
Therefore, the soil potential was evaluated with respect to rural developnent
in general, i.e, with the small scale farmer rather than the large scal commer-—
cial farmer in mind, This implies that no mechanizetion and a low level of
inputs had to be taken into account.

This chapter has heen divided into two sectiong, the first one dealing with
the land capability, while in the second one the suitability for specific crops

in evaluated,

5% 2 iznd icapability

1

The soil potential has been assessed by compiling a land capability map.
This map thus not only gives cognizance to soil-related parcmeters, but also
1o the wider aspects of the land, The conpilation of this map involved two
steps. 'The first one wes the agriculural potential rating of each of the soils
that had been identified. The second step consisted of classifying the soil
associations on the basis of the ratings ot the individual component soils,.
The existing land capability system in use with the Land Use Branch (Soil
Survey Unit, 1981) was thought not %to be suitable for the purpose of this
survey, This LUB system was not only set up for land classification for com-
mercial farmers, but it also has to cater for the whole country, reason why
it was considered to be too general for the project area, A nore appropriate
gsysten was found in the land capability classificaticn for the humid tropics
by Sys and Frankart (1971). This classification system takes into account
a Dumber of parameters, each of which is given a rating., A soil potential
index Cs is then arrived at by calculating the product of the individual

ratings and multiplying the result by t0C: The following six parameters are

being employed:

A indice related to profile development (based on presence of diagnostic
horizons and structure);

I indice related to texture (presence of laterite gravels is also taken into
consideration);

C indice welated to soil depth.

D indice related to drainage (distinguishes also between red and yellow well
drained scils);
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5

i indice related to pH and base saturation;

bt

' indice related to the organic topsoil developmnent.

Perameters C and D have two sets of ratings, one for perennial crops with a
deep rooting systenm, and one for annual crops with a superficial root systen.
The latter was used for the soils under consideration, The system of Sys and
Frankart was conscientiocusly adhered to, apart from the following minor od-
jusﬁments:

- The-pH and base saturation parameter distinguishes 5 levels, rated from 1,0
(pH more than 5.8 throughout) to 0,6 (pH topsoil less than 4.5, base satu-

ration less than 15%). & sixth level was added, for a pH of 4,0 or less,
and a base saturation of 10)% or less.

- Parameter I has threce sets of ratings: for savannah, forcst and cultivated
land, Basically the last two werc used as applicable, while for abandoned
ficlds with regrowlh the gavannah rating was uscd, as the severity of this
rating is intermediate between the forest and cultivated ficld ratings. This
paratmeter is asscssed on the basis of colour and thickness of the A horizon,
with ratings ranging from 1.25 to 0,4, A sccond colunn with ratings was
added for topsoils that met the required depth, but, although being clearly
carker than the subsoil, were not dark cnough. The ratings in this column
werce established at a slightly lower level,

~ An erosion index was added for soils with a high silt content in the topsoil.
If this was more than 2%, they were given a rating of 0.9, otherwise the
rating would be 1,0, .

£11 the soil profiles, including those not indicated on the map, were rated
according to above systen., Iach parameter was estimated separately for the

few soils that did not have o pit to characterizc them, while for soil units
represented by more than one profile pit the soil potential indices Cs were
averaged, The result was @ set of soil potential indices that ranged from
10 to 52 (see table 5 ).

Sys and I'rankart give suitability classes for different groups of crops,
which is reproduced in table 11. This classification did not suit the soils
of the project area very much, as the soil potential indices are clustered in
the 20 to 40 range, which according to the original table would not give

gnough differentation,

Table 11 Suitability classes for different groups of crops
according to Sys and Frankart (1971)
Value of the soil potential index
Siulslareentliaine
classes Bxacting lModerately Less
crops exacting crops exacting crops
“Excellent suitebility +90 +85 s
. Very suitable - 70-=90 65-85 50={5
Suitable 50-70 | 45-65 35-50
foderately suitable | 35-50 . 30--45 0535
Slightly suitable 25-35 | 15-30 10-25

Unstuitable : = , =5 =10
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A nore arca-specific suitability classificotion was therefore devised which

is given in table 12, Incidentally, this classification does not devidate very
nuch from the classification for less exacting croups as developed by Sys and
FPrankart,

table 12 =~ Soil suitability classes for low input sustained dryland
farrming in North-Western Province

suitability class Cs rating
Very suitable 51 and riore
suitable 35 = 50
noderately suitable 21 - 34
slightly suitable 11 - 20
non suitable 10 and less

The suitability class for each scal is listed in table 16 . These results
show that only cne soil in the project acrce cen be regarded as possessing
rcasonable agricultural potential, hoving been rated as very suitable, This
is the ferralic luvisol in Mwinilunga district. Most of the ferralsols are
rated os suitable, including one of the.ferric nerisolg (soil 20), The light
textured ferralsols and the other acrisols are considered moderately suitable,
Few soils fall in the slightly suitable .range, .they are nostly soils developed
in Xalahari sand. 35oils with severe linitations due to wetness or shallowness
are listed as non suitable for drylancd farning. Slope and depth phases of soils
were assessed as being one suitebility class lower than the original soil,
€.2, the slope and depth phases of orthic ferralsol 11 (soils 11s and 114
respectively) would be moderately suitable against suitable for the original
go0aiy

This suitability clessification dces not give an indication as to the suit-
ability of the soils for wetland crops,in particular flcoded rice., The soils
listed in table 13 arc considered to possess sone suitability for this crop.

tahle 13 - Soils suitabie for ¥looded rice

.S0il | Soil Soid

code classification suitability

40 eutric and dystric gleysol very suitable to ioderately
suitable

S dystric gleyic cambisol roderately suitable to slightly
suitable

34 petroferric dystric regosol slightly.suitable

26 eutric gleysol very suitable
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The land capability map had to be compiled from: the individual soil suit-
5 ability classification according to the conposition of the soil association,
Initially this was done by calculating the weighted average for each associ-
ation, This yielded o nap that showed very little differentiation, as avera-
ging resulted in the dissappecrance of the very good and very poor soils.
In Lacy, uﬂ‘ ep becrne doninated by class 3 scils (roderately suiteble).

A differ ent 3pprudch was therefore chosen, The land copability classes
were now so designed that estecially the very suitable and guitable soils
would be shown to their full advantage. This was accaiplished by making land
capability classes to include a ninirmum percentage of soils of a certain
potential, The lowest class (class 5), containing less than 35/ low potential
soils, has been split into essociations doninated by freely drained soils and

sociations doninated by wetland soils. Amongst the latter group soils can
be found that are suitable for flooded rice cultivation. Table 14 presents
the resulting land capability classification.

table 14 - Land capability classification for low input sustained farming
in North-Vlezstern Province

Land capability Definition
! class
!
5 class 1 associations with high and noderately high potential

soils (norc than 24% of high potential soils or more
‘ than 64,0 of high and noderately high potential soils)

class 2 ssociations with noderately high pctential soils

{2t least 35/ moderately hich potentinl soils)
class 3 associations with noderately low potential soils
(at lcast 65,4 noderately low potential soils)

class 4 ‘bsoci“tionw with low potential soils
N

ut least 65% low potential soils)

class 5w associations with soils unsuited for dryland farning

) (luss than 35% low potential soils and dominated by
hydromorphic soils)

| class 54 associations with soils unsuited for arable farming
\ s (lu°° than 35% low } )otpntial soils and dominated by
: freely drained soils) ' e

/

Thé‘land capability nap based upon this classification shows that there
is a high proportion of class 1 land capability area in central and south
Solwezi district, in the north of Xasempa district and in the southeast of
Mwinilunga district, These arcas are doninated by red soils over limestone
(s0il 17), by orthic luvisols (soil 11), or have at lcast one quarter where
semmn == ferralic luvisols {soil 37) occur, Areas with a2 noderate land capability
occur scattered throughout these districts, althoush they are less comaon

in Mwinilunga district. Basically the same soils, but in a less high

A g L e «1.L“h*"'
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k= proportion, dominate these areas as those of class 1 lamd capability., The

on. remaining area in Solwezi and Fasenpa districts is nainly occupied with

o= , ctass 3 land capability areces, with the exception of the Busanga swamp region,
oya— where the predoninant land capability class is 5w, In lwinilunga district

there is a learge proportion of class 4 land capability, which is cormemsurate
with the occurrence of poor “alshari sand. Table 15 gives the distribution
5 of the land capability classes per district, excluding national narks and

gazctted forests.

X D
Land table 15 - Tand cepability per district (In®)
ntinl l.asenpa Solwezi Mwinilunge totel percent
and ¢ 2331/ 2331 4341/ 3931 1778/ 1103 8450/ 7365 10/ 11
can o 4638/ 4276 5095/ 4038~ 2453 /o900 11886/10436 15716
ts g 4836/ 4244  14002/11457 5015/ 4667 23855 /20368 29/ 31
o 4165/ 3788 4083/ 3320 8519/ 6274 16767/13%32 20/ 20
o 54 11682/10032 93/ 93 567/ 210 12%42/10%35 15/.16
< C5w 3848/ 151 2086/ 1766 2868/ 15655 8802/ 3572 il 6
total 31500/24822 29700/24605 20900/16031 82100/65458 100/100
the figure before the stroke indicates the total extent, while the figumec
behind the siroke gives the extent after deduction of national parks and
rorests.
table 16 Soils arranged according to their suitability class
suitability class s0il soil code
very suitable flerric. luvisol O]
suitable rhodic ferralsol 1)
orthic ferralsol [ 2 O
acric ferralsol 7.
fierrieracrisol =0
moderately suitable orthic ferralsol 14, 8%, 365 38
acric ferralsol 16
xanthic ferralsol 21, 224 35
gleyic ferralsol 25
ferric acrisol 18
. gleyic ferric acrisol ) 9
eutric ferralsol 26
e
slightly suitable xanthic ferralsol 24
! ferralic luvic arenosol 28
5F petroferric dystric regosol 34
: dystric gleysol 27
ne
) non suitable dystric gleyic cambisol 33
Leas fluvic gleyic cambisol 59
7 petroferric ferralic srenosol 29
lithic dystric regosol Bl
% petroferric dystric regosol 52
mollic gleysol 30
eutric and dystric gleysol 40
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Agronomic aspects

This section deals with soil proverties that have an important bearing
on the agricultural performence of the soils., After having discussed the
physical and chemical properties, a general crop suitability for groups of

soils will be indicated in the final section.

Physical properties

Texturally there is quite a range of soils in North-Western Frovince,
both in the topsoil and the control section. 3Soils with a coarse loamy control
section are limited to the Kalahari sand zone, fine loamy soils occur meinly
over Basement Complex, in colluvial material and in some of the alluvial
sediments, Clayey soils comprise the soils derived from basic parent materials,
schistsmeta~siltstones and alluvium,

As far as topsoils are concerned, most Kalahsari sand soils are covered
by a sandy loam to loamy sand topsoil, which also applies to mogt of the
Basement Complex soils {xanthic ferralsols)., Toamy topsoils (sandy clay loam
and clay loam) are comrmon over colluvisl soils, dmbo soils and soils derived
from meta-siltstones. They havé élso develooed over some soils with a fine
cia*ey control section in the Mwinilunga area, due to the adé¢ition of wind-
blovn material, Clayey topsoils are found covering the orthic, acric and
rhodic ferralsols,

The silt content is high in soils that have developed £rom metamnorphised
parent material,. Together with a sand fraction that with very fey exceptions
consist mainly of fine send {0.2 - 0.02 mm) this makes that these soils arc
fairly erodible. In particular the soils derived from meta—-siltstones and
fine grained schists (most of the orthic ferralsols and ferric luvisols),
which are made up of 40 to 5% silt and fine sand, are very erosive. Also,
once brought under cultivation, their topsoils can be expected to develop a
tendency to slake quickly under the impact of heavy rains,

The structural development of all the soils is very subdued, with only
the ferric luvisol of Mwinilunga district displaying a woderately developed
structure. Utherwise structures are weak to very weak, often having been
described as porous massive, moderately to weakly coherent, Topsoil strucs
tures are only marginally better, the grade of structure heing mainly a
function of the amount of organic matter that is present in the surface
horizons. Mot much difference was found in this respect between soils under
forest and cultivated soils, due to the regular burning of shrub layer, which

prevents any significant build-up of organic matter in the soil,

S .
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Nevertheless, most of the ferralsols possess often a strong microaggre=-

gation in their profile, These soils behave therefore ag if they were more
coarser textured., This i3, anongst others, borne out by the high permeability
of these dominantly clayey soils, Despite the high rainfall intensities that
occur from time to time, there arc no signs that the movenent of water through
the soil is impeded in one way or the other,

No hardpans or similar horizonz obstructing the movement of water and
the growth of roots were encountered in the soils of the project area, other
then laterite layers at dejth. _xperience from elgevhere in Zambpia has shown,
however, that thin hardpans can develop within a relatively chort time below
the plough leyer of sandveld soils, once these soils are teken into cuitivation,
i

Attention should be paid to this aspect when development of these soils, which

O

in the project area are represented by orthic ferralsol Q}u) and xanthic
ferralsols {35), is being considered,

Textures are normally closely related to available water holding capacities.
To see whether this hold for North-ilestern “rovince as well, and to obtain
gome insight in this parameter, the soil moisture retention curves of 4 soils
was determined (sec figure 9). The available water holdirg capacity, being
defined as the amouut of water held by the soil between field capacity and
wilting point, has been derived from these graphs., Wilting point was talen

1

at 15 bar suction, and field capacity at O,

bar, the latter suction giving
the best agreement with the actual smount of water being retained by the soil
at field capacity (liaclean, 1970)s Table 17 gives the amounts of available

water for the 4 profiles,

table 17 - Available water holding capacity (/WHC) for the tonsoil and subsoil
of four profiles

iiiiiie soil type parent material E;Xtugi i;JC <§}

2 rhodic ferralsol Kundelungu SC C 22 14

11 orthic ferralsol metasiltstone C C 02 21l
(iundelungu)

27 orthic ferralsol {alaghari sand S S0k 4] 1%

A7 xanthic ferralsol schist Sl SCL 12 b

(Besement Complex)

1/ topsoil at 20 cm depth, 2/ subsoil between 50 and 75 cm depth
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With the exception of profile 2, all available water holding capacities
of the topsoils are more or less 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 normal
for clayey soils in temperate regions, The higher organic matter content of
this profile (1.5% versus 1% 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 the 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 curves 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.

Chemical properties

Potassium

FPotassium 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, 23, 27, 28 and 36), the
very leached acric ferralsols developed over carbonaceous shales (soil 16),
the acric ferralsol (soil 17) and rhodic ferralsol (soil 15) derived from
basic parent rock, and the xanthic ferralsol {soil 21) that has formed over
granitic gneiss, Notable is also the low 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 underlain by Fundelungu mater ial display an exchange-
able content that in most cases lies between 0.15 and 0,25 me per 100 g of
gsoil., This relatively high level can be associated with the high content of

micas, particularly muscovite, that is contained in this metamorphised rock.
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Soils rich in potassium are the ferric luvisol {(soil 23) and one of the
profiles (no. 15) of ferric acrisol 18,

The minimum requirement of exchangeable potassium in tropical soils
is 0,07 to 0.20 me per 100 g soil, depending on the texture of the soil
and the crop it supports. Another requirement is that potassium must be
at least 2 of the sum of all exchangeable bases (Bayer, 1:72), a requirement
that is met in all soils except in the dambo soils (profile 51). It thus
appears that with respect to the potassium status of the soils far low input
sustained farming there are broadly two groups of soils in the project area.
Cne has a low exchangeable potassium content, and consist basically of the
Kalahari sand soils and the acric ferralsols. The majority of the soils
can be considered to have an average level of bxchﬂngerle potassium., For

more intensive cultivation these qualifications hbﬁuld be d .owngraded to very

“low and low-respectively. The potassium %twtue of the f >rric luvisol is good.

Calcium and magnesium

The average exchangeable Ca and Mg content of the profile pits is 0.35 me

“and 0,40 me per 100.g soil respe0§iygly3_ If the two pits representing soils

with a significant higher content of these two bases, the ferxic luvisol

(s0il 37) and the ecutric gleysol (soil 40) are excluded, then the average

Ca content is 0.18 me and the average Mg content is 0.29 me per 100 g soil,
Despité the widespread occurrence of limestone in the project area, exchange-
able g levels are higher than average Ca levels., The majority of the soils
have an exchanzeable Ca content of 0,15 me per 100 g soil or less, which
indicates a general deficiency of this nutrients. Some of the soils derived
from the metamorphised Kundelungu series, like the rhodic ferralsol {10) and
the orthic 1uvisol (12), display exchangeable Mg levels in excess of 0,5 me
per 100 g 0011, which also applies to one of the ferric acrisols (profile 153,
These soils can be considered to contain sufficient reserves of this nutrient,
but otherwise the other s0ils are lacking in lig as well, with most of them

containing less than O 10 me per 100 g soil,

Acidity

The exchange complex of acid soils, like those iﬂ the project area, is
for a large part saturated with aluminium and hydrogen. However, from the
four soils that were analyzed in this respect, as well as from other relevant
data from elsewhere in the high rainfall zone of Zambia, it has become evident
that cxchangeable hydrogen is not a factor of importance, Consequently,

aluminium is the dominant cation on the exchange complex of the acid soils,.
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Table 6 already showed that the oxisols in the project area are for 70 to SO
saturated with A1, while the acrisols derived from Basement Complex have o
similar high A4l saturation, Table 18 shows the average /1 data for the pro-
ject area. ixchangeable A1l is in fact higher in the topsoil than in the sub-
soil, but this is being offset by a hisgher content of bases in the upper part
of the profile which results in an average Al saturation of 45% in the surface
layer of the s0il, against 66% in the upper part of the subsoil, Nevertheless,
an A1 saturation of 45% is still toxic to most crops, and acceptable yields

are only pogsible if the aluminium toxicity is neutralized.

table 18 =~ iverage =2lumi ium characteristics of strongly acid soils
(pH (CaClz) equal or less than 4.5;, n=19

topsoil subsoil

{0=10 cm) (50-75 cm)
soluble .1 (pom) 962 8.2
exchangeable A1 (me/100 g soil) 455 < 1.2

Al saturation (%) 45,0 66,0

Undexr traditional farming neutralization is achieved by the release of
bases following the burning of vegetative matter (chitemene system), More
modern farming practices call for liming, an average of 1.65 tons of CaCO3
equivalent lime per ha being required for every milliequivalent of exchangeable
Al tc¢ reduce the aluminium saturation in such soils (Sanchez 1976). There are,
however, ample indications that while liming reduces the il saturation in the
topsoil to a level harmless to most crops, this does not apply to the /1
toxicity in the subsoil, Iumerous studies (e.g. lessick et al,, 1984 and
Friesen et al, 1962) and experiments {ienney et al. 1981) have shown that
the beneficial effects of liming do not extend to the subscil of highly
leached soils. |

Time applied to the topscil eitherremeirns there in an immobile form, or
is leached through the profile without.replacing the Al at exchange sites with
Ca or Mg. 48 a result, the Al saturation of the subsoil remains at toxic
levels, inhibiting the penetration of roots into the subsoil, Tlants are
therefore not able to utilize the moisture stored in the subsoil, and may
suffer from drought stress, even when the deeper layers of the soil are
sStill;moast.

No'clear chemical or physical clue could be found to explain the preference
farmers have for red soils. It could be that the soluble Al concentration,
which consequent upon a higher leached status is lower in the red soils than in
the reddish brown ferralsols, might be the reason as, despite a high Al

saturation, a lower Al concentration will be more easily neutralized.,
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Manganese

Soluble manganese was detcrmined for 19 pits. The average content was
12.8 ppm in the surface horizon (range trace to 55.4 ppm} and 11.1 ppm in
the subsoil {range trace to 50,0), hence there is little variation within the
profiles but much variation between them, Other than aluminium, manganese
is a nutrient, and thus a minimum amount has to be present in the soil to
prevent deficiency phenomena in the crops. However, at high levels Mn becomes
toxic to the plants. Sanchez (1976) puts the optimum level in tropical soils

at 1 to 4 ppm in the soil solution,

On this basis the soils developed in Kalahari sand, or containing a
strong kalahari sand component, should be regarded'as lacking sufficient
manganese, as they contain for the most part only traces of Mn (pits 29,
31 and 33)., Lnother soil apparantly deficient in this nutrient is xanthic
ferralsol 35, but as only one pit representing the sandveld scils has Mn
data available, it cennot be stated whether or not this applies to these

soils in general,

' Soils high in'Mn, with contents reaching toxic proportions, are the
deep red soils (2.5 YR). Their average content is 17.7 and 14.9 ppm for
the topsoil and subsoil réspectively., These values are even higher when
two red pits which strangely enough only contain very little in (pits 2 and

48) are excluded: 28.3 ppm and 24.% ppm respectively,

The remaining soils (11, 20, 35, 42) have Mn contents within or close
to the suggested optimum range, although the ln concentration of soils with
a colour of 5 YR tend to approach toxic levels (e.g. pit 2%3), CGenerally
it can be stated that, in the project area, the redder the soil colour the
higher (and more toxic) the concentration of soluble Mn in the acid clayey
and fine -loamy soiis. Qtherwise the Mn content is rather variable and dis-

plays wide ranges cven with similar soil types.
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Phosphorus

It is well known that sawvannah soils are as a rule deficient in phosphorus,
The subsoil of nearly all the pits analyzed contained less than 5 ppm of avail-
able phosphate., Topsoil contents varied considerably, the effect of fertili-
zation and chitemene practices being responsible for this. The available
rhosphate in the topsoil of undisturbed soils is estimated to lie within the
5 to 15 ppm range in the project area. Sandveld soils (xanthic ferralsols 35
and 38) appear to have a slightly better available phosphate concentration in
their soil solution than the more clayey ferralsols, with 5 to 6 ppm in the
subsoil and more than 10 ppm in the topsoil., Otherwise the less well drained
coarse textured soils are the only ones with somewhat elevated levels of avail-
able phosphate. So has pit 40 (dystric gleysol, coarse loamy) more than 10 ppm
throughout its first 100 cm, while pit 46 (gleyic ferralsol, finc loamy) contains
on average 6 ppm over the same depth. Disregarding these particular soils it
can be concluded that in general the phosphate status 6f the upland soils in

the project area is rather poor, and only incidentally can it be described as

moderate.

table 19 =~ Phosphate retention (%) and free iron content () of four ferralscls

ﬁi;i;ie soil horizon depth retention giii
11 orthic ferralsol Al 00~ 11 A5 2l
Bws1 11~ 26 2% 2.68

" Bws?2 26~ 82 29,6 2,61

Bws3 82-123 31,6 ez

Bes 123-150 30,3 2.95

26 rhodic ferralsol £th 0= 8 28.4 6.72
! B 8- 22 5 e Be51

Bws 22- 50 A1 o 953

Bws 50-100 9l geAaz

Bws 100-150 356 9.50

39 acric ferralsol Ah 0= 12 SN 6,41
BA 12- 30 BB oh Tl

Bws1 30- 7% G5 8519

Bws?2 tavlen 50wl 7620

Bws3 125-160 il ailz

47 xanthic ferralsol Hh 0= 13 %0 Q.29
iB 13- 38 843 0.32

Bws1 38~ 68 24y, 0,69

Bws2 68-105 14.6 Q52

Btg 105-150 2029 0.69

Btg  150-200 21,7 0.73

4
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Soils rich in sescuioxides have a high phosphate fixation capacity.
Table 19 shows that the phosphate retention of four selected profiles, together
with their free iron content. This table demonstrates clesrly that indeed the
amount of phosphate being fixed by soils with a high iron content is substan-
tially higher than for soils low in iron. For instance, the subsoil of
profile 47 (xanthic ferralsol) contains only half the amount of phasphate
fixed as the subsoil of profiles 26 and 39 (rhodic and acric ferralsols),
while the amount of phosphate fixed in the topsocil of profilec 47 is compara-
tively even less. This is probably also on account of the more sandier
character of this topsoil,

slthough coarse textured soils have a relatively low phosphate fixing
capacity, they do more ecasily lose phosvhate through leaching than more finer
textured soils., In general, therefore, the soils of the project ares, both
fine and coarse textured, need rather large amount of P fertilizer in order

to raise the concentration of available phosphate enough for 2 crop to respond.

Micronutrients

table 20 - Concentrations of extractable Cu, 7n, o and B in four ferralsols

profile &) P depth Cu Zn Mo B
nunber : (em) ( DL e )
11 orthic ferralsol Ah 0-11 2,28 TS Qe —2i0dd Ol 2
Bws1 11-26  1.52 SR I29EG O Citei
Bws2 26-82 0,51 tedd. 0,20 0.07
26 rhodic ferralsol Ah O= BamrdsWue 18+7 264 0.14
BA O=22 S 16,7 s 91 @l
Bws 22501178 Siny Ll 2 009
5 acric ferralsol Ah 0-12 Be2 B 22 294 P12
BA 12-30  4.06 2u2b.s...1485 D05
Bws1 30-73 2,66 iRt as e 8)41015
47 xanthic ferralsol Ah 0-13 2,26 10,1 OrE; 0,35
AB 15 0riti0e TS 2T 0s57
Bwe1 3868 s 0.50 11848 Qe li® 0. 05

Table 20 gives the micronutrient status of the three uppermost horizons
of four reference profiles in the project area, Cu, Zn and lMo were extractcl
with TDTA, and boron (B) with hot water. The surface horizon of all four
profiles contain sufficient amounts of copper, while it drops to rather low
levels in profile 47 only. Pit 26 has a reasonable zinc level in its surface
layers, but otherwise all the other soils must be considered low in their
available zinc content, in some cases even very low (subsoils of profiles 11
and 39), This is in keeping with results from elsewhere in Zambia, where it
is generally found that the soils of the high rainfall area are deficient in

ZLTIC
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£11 the soils apwear to be relatively rich in molybdenum, although profile
47 shows a somewhat strange sequence with low to very low ilo levels in the ih
and Bws1 horizons, and a high Mo content in between., With regard to boron,
profile 47 is ‘the only one which contains high amounts, but these arc limited
to the first 35 cm. The subsoil of this xanthic ferralsol, together with the
other soils, is severely deficient in boron.

As far as these results can be considered representative for the project
area (they probably are for the clayey soils, as three out of the four profiles
arc clayey, more caution is warranted for the loany soils), the conclusion is
that the soils contain sufficient copper and molybdenum, although reserves of
both are not very large., Most of the soile have very little boron, while they
are potentially deficient in available zinc as well. Vhen taken into continuous
production, additional amounts of micronutrients will have to be added to the

soil (or plant where applicable) in order to maintain reasonable yields.

Crop suitability

Up till very recently the project arca has been under traditional agri-
culture, with chitimene as. the major farming system. ILong f;}{gw~periods could
regenerate enough nutrients through the recycling of vegetative.ﬁatter for
subsistence crops to be grown.

The need for increased agricultural output not only implies the demise
of the chitemene systeu, But also means that higher yields will have to be
produced than was normzl under the traditional system. Maintaining the nutrient
status of the soils at the level just after clearing is not enough. Intensified
laqd use requires fhat the soils be managed in such a manner so as to be capable
of producing highér yields on a more permanent basis.

The foregoing part of this chapter has shown that there are several macro-
nutrient and micronutrient deficiencies in the soils of the project area, and
that on top of thét aluminium and nmanganese toxicities pose serious limitations
to the cultivation of several crops. lanagement practices exist .to overcome
many of these problems, but in most cases it will be economically not justi-
fiable to implement such technigues. Increased agricultural production can
thus not rely on soil management only, but will be strongly dependent on
growing crops that are suited to the prevailing soil (and climatic) conditions.

Table 21, giving the main soil-related constraints of the upland soils,
abundantly shows that aluminium toxicity and a very low nutrient level are
the most common shortcomings of the soils, Based on this table the soils
have been grouped with respect to their crop suitability {see table 22 s
It should be noted that upland rice is only possible where there falls iore

than 1200 mm of rain per year.

-
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table 21 - Soil-related constraints to rainfed low-input dryland farning

..on the upland soils of North-western Frovince

Sovra

=0 . . low major nl coarse prone to

code A LWHC  nuprient  toXicity texture erosion
AL Nt Cy

10 rhodieferralgeis: - Se XX .. - -

11 orthic ferralsol - XX S - &

12 orthic ferralsol - ®k 3 - x 4/

15 orthiec: ferralsol - XX Ses - X
14+  orthic ferralsol . - ot . XX X pod

15  rhodic ferralsol o i XX - = Q/

16  acric ferralsol - XX XX - -
=17 acric ferralsol - e S - -

16 ferpic. acrisol - e i X -

i gleyiclficrrieracrisol - XX 50 b - ﬂ/

20 ferric acrisol - S g - -

=24 wamthitceferralael v ... - o L XX = -

22 ganth icefierral 201 i D X X -

25 orthic ferralsol 5.8 e XX p¢ -

24 xanthic ferralsol 3OO0 ik T o's 5

25 gleyic ferralsol gy XX 3630 X - E/
28 ferralic arenosol y'od ' P e X

55 xanthic ferralsol B X XL X %
%6  orthic ferralsel X XX XX - X

il ferric luvisol - - - - XK g/

38 orthic ferralsol = XX 2o X x

¥ minorcongtraint i txx Tmajor: constraints d/ depth constr
H/ wetness constraint for deep rooting crops.

The soil that is most versatile is the ferric luvisol,
svil that can produce very reasonable yields of maize without

it can also support a wide range of other crops, provided the

aint and

This is the only
lining, while

y are grown on

the more level parts. /Acric ferralsol 17, owing to its somewhat higher pH,

is thought to be capable of reasonable performance after limi

support maize, but otherwise will be mainly suited for acid t

e [, could

olerant crops.

This applies also to a group of soils that is gimilar in many respects to

acric ferralsol 17, but has a lower pH and is therefore more
ameliorate through liming,

Soils susceptible to erosion, capping etc., and soils wi
low native fertility (like acric ferralsol 16) are considerecd
suitable for acid tolerant crops like cassave, tea (where the
enough) and upland rice. They could, however, grow less acid
as well under intensive management. Drought sensitive soils,

those with a sandy loam topsoil, arec under a low input regime

difficult to

th an extremely
to be only
soil is deep
tolerant crops
i.€., mainly

basically only

suited for cassava. ‘here these soils occur in positions that can provide

moisture for most of the time, as is sometimes the case close

pineapple could be cultivated as well,

to a dambo,
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t ble 22 =~ Crop suitability for groups of soils
group soil soil code suitable crops
“group 1 - -fexrriec acrisol Sl - maize, groundnut, sunflower,

all other nain crops

group 2 acric ferralsol 117 nmaize (with liming), millet,
sorghunm, tea, cassava, upland
rce
croup 3 rhodic ferralsol 10, 15 similar as group 2, excluding
maize
group 4 orthic fercalsol 1o 02, 15 cassava, tea, upland rice,
xanthic ferralsol 21 pineapple
acric ferralsol 16
group 5 orthic ferralsol 14, 23, 36, cassave, pineapple
38
xanthic ferralgol RI2FoD
gleyic ferralsol 25
ferric acrisol et 20

gleyic fexrric acrisols 19

The potential for arabica coffee in the project area is not very great,
in particular not under conditions of low input farming, Most of the soils
are too poor in nutrients, while the ferric luvisol, which is chemically
well suited for coffesz, is tooc shallow to give a good crop. The high
acidity makes the area also not attractive for the establishment of orchards,
although the ubiguitous banana tree can stand the acidity as long as there
is enough moisture and nutrients available, ./nother exception could be
cashew, which probably would do well in the area near Lwawu on Xanthic
ferralsol 24, provided it is planted in a position where it is sheltered
from nightfrost.

The crop suitability groups indicated above correspond basically to
the first three soil suitability classes. Group 1 obviously is similar
to the very suitable soils, groups 2 and 3, and part of group 4 include
the soils that have becen rated as suitable, while the moderately suitable
soils can be equated with the remainder of crop suitability group 4 and

the whole of group 5.
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RECOMMEND..TIONS FOR FURTHER SURVEYS

Detailed surveys will be carried out in a number of areas to obtain a
more complete picture of the soils, their interrelationships and their agri-
cultural potential., The locations of these areas should be based upon two
considerations:

- the agricultural potential of their soils, and
-~ the size of the population that is supported by their soils.

Qbviously, in soilswise more complicated areas there is a greater need
for a more detailed study than in areas where the disposition of soils is more
clearcut. In this respect llwinilunga district, owing to the interaction of
Kalahari sand with residual weathering material, offers a more intricate
picture, while Kasempa has a fairly simple soil pattern. On the other hand,
the soils in Kasempa district show less differences in their characteristics
than elsewhere. Consequently, there ic a need to find out more about these
goils, in particular because despite the chemical likeliness, some are clearly
more favoured than others by the farming population,

The following recommendations are made for further surveys:

Yasempa district

(a) The red soils near Ingwe, detailed study of both the soil and its distri-
bution. /4 small part of the area north of the Zalulushi road can be
included, as despite the general shallowness of the soils there they
support a relatively large population,

(b) In-depth study, in conjunction with (2), of the orthic ferralsol
(soj_]_ 1’]) of Kasempa district, A small area along the Kawsna - Kasempa
road can be selected,

Solwezi district

(c) A dambo survey of one of the large dambog in the southeastern part of
the district, =2long the Kalulushi road, to assess its suitability for
rice under flooded conditions, This survey shoudl preferably be accom~
panied by a monitoring of groundwater over at least one wet/dry season
cycle.

(d) Survey of one of the poorly drained soils in a limestone depression,
also with rice as a possible crop. Such a survey should not be under-
taken, however, if there are indications that settlement might not
be possible on account of a lack of suitable domestic water supply.

(¢) For a more detailed investigation in a xanthic ferralsol (soil 35)
over Basement complex, the Kisalala area previously surveyed by Broek-
huis ocan be extended +towards the inner part of the dome,

Mwinilunga district

(f) 'The ferric luvisol (soil 37) should be subjected to a more detailed
and extensive survey., This survey would aim at establishing the full
range of soils in the area and their characteristics, and establishing
the proportion of slope and depth phases that occur. /An important
aspect to which attention should be paid is the susceptibility to
erosion of this area.

(g) in area north of Mwinilunga, for instance arounmd Ikelenge, should be
selected to investigate the range of soils in the Kalahari contact zone,
and their properties and relationships.
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AVPENDIX I Methods of analysis

tarticle size After pretreatment with hydroxen peroxide and hydrochloric
acid samples were dispersed by sodium pyrophosphate. Coarse

and medium sand was separated by wet sieving, while clay and silt were

determined 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 fraction.

Organic carbon Oxidation of sample with potassium dichromate in sulphuric
acid, the excess KQCr207 be ing determined by titration
(Walkley Black method). ;

S0il reaction The pd was measured by inserting a twin electrode system in
a 1:2 v/v soil :'distilled water or 0,01 CaCly mixture. The
suspensions were stirred several times and left overnight before measurement.

Phosphorus Colourimetric determination of sample exgracted with ammonium
fluoride in acid solution (Bray 1 method).

Cation exchange capacity Treatment of sample with ammonium acetate at

pH 7.0, removal of excess acetate with ethanol.
The adsorbed ammonium was replaced by sodium from a 10% NaCl solution,
after which the desorbed ammonium was measured by titration with hydrochloric
acid. No corrections have been made for organic matter, which especially in
the topmost horizons of the soil contributes significantly to the cation
exchange capacity.

sxchangeable cations Extraction of sample with an 1N ammonium acetate

solution buffered at pH 7.0. Calcium and magnesium
were determined by atomic adsorption, while potassium and sodiwi were assessed
by flame photometry.

Aluminium and manganese Technical problems made it initially impossible

to determine exchangeable aluminium in the Soil
Survey and Advisory Laboratory at Mt. itakulu. Instead soluble Al was measured,
together with soluble IMn, by extracting a sample on a 2.1 v/v basis with
C.02M CaClp, and determining Al and Mn by atomic adsorption spectrometry.

Samples from four pits (11, 26, 35 and 47) were analyzed at the Royal
Tropical Institute in the Netherlands for exchangeable Al. They were

reported as having been extracted with C.6N BaCly. It was believed that these
results would be comparable to extraction with 1N KCl, the standard procedure
for determining exchangeable Al. Regression between these exchangeable Al
figures and soluble Al figures showed a very high degree of correlation with
r=0.96 at a 97.5% confidence level (Wen, 1984), so that the exchangeable Al
could be calculated for all samples that had their soluble Al determined.

Later some doubt was cast on the assumpiion that extraction with 0.6N BaClp
and 1N KC1 would yield comparable figures, as widely different results were
obtained when both methods were used at the Royal Tropical Institute on
selécted samples from Mutanda Regional Research Station in North-western
_Province, This appeared to be caused not so much by the different extractants
as by differences in the way of extraction (leaching versus shaking).

However, when the cxchangeable Al of the samples from above four pits was
determined direct in 1N KCl at the Soil Survey and Advisory Laboratory,

A1 levels were obtained that were very similar to what was earlier reported
by the Royal Tropicel Institute (see table 23 ). It appears that either the
Institute used 11 XKC1l rather than 0.6 BaClp, or they did indeed employ O.6N
BaClo but treated the samples in the same manner as with the 1N KCl method,
i.e. extracting the Al by shaking rather than by leaching.
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Whatever the case, the exchangeable L1 figures given in this report, whether
obtained by direct measurcment or derived from soluble .1 figures, can be
considered to be of the correcct order of magnitude, This is corxoborated

by exchangeablc i1 figures freom samples taken elsewhere im the high rainfall

zont in Zambia and analyzed at different

table 23

Exchangeable A1 (me per 100 g soil)

laboratories,

cxtracted with O.6N BaCly as

compared to excheneable Al cxtractbd with 1N KC1

)i = e i+ 3 - ;
PEE L gt s L pit 26 1/ o/ iPRE39 gy oy | PICAT 4, oy
depth | depth | depth Tdepth T

0= 11 1.63 1.72
11= 26 1.71 n.d. | 8- 22

£2-123 0,56 11.d.s

1 25()“’300 1.71 l’l.d.
L

O- 8 1.75 147 0= 12 2,90 1.80 0= 13 1,28 n.d.

2426 2,161 12-- 30 1.80 1.39

¥ 3689 n.ddimaloto 28 50 mde 178 b 50 T5 080 Qb | « 5868 1463 1.17 |
50=100 1483 1.8%3 ] 73=125 0.54 0.33

123120 1414 1414 | 100-150 1,79 1,76 | 125-160 0,35 0.26

13~ 381,03 0,68

66-105 1,47 1.65
105=15071.38 1,43

1/ extracted with 0,65 Balls

| 150-2C00 1.24 1.30

; , : 2
5 2/ extracted with 1N KC1

APYENDLY IT Joil profile pits and analyticel date from pits ovened during

the survey of the project areca

The full profile descriptions and analytical data of the soil bpits that were

opened up during the survey, and have boen used in this report, are given below,

Twelve more pits have been investigated but their dsteils ~xe not reproduced
here since the soils in which these pits werce dug cree already adcguately

represented by other profile pits, The date
been used in the calculation of paramcters like overag

contenty 80il "suitability ratingsiete.

of thesc twelve pits have, hcwever,
cxchangeoble” bases

S0il profiles have boen described according to the Soil Survey Guide (Veldkamp

and Wen, 1982, and the Guidelines for Soil
Where there was disagrecement betwecen these

Frofile Description {1h0, 1,77/.

two guides, prefcrence has hecn

given to the former. K.g. the term porous massive has been uscd repeatedly

to degscribe the scil struecture rather than

Under the heading Land cepebility class tho
ig given first, determincd
Survey Unit, 1/,1,, followed by the suitabi

on the basis of the data of the pit (sce se

according toc the

(very) week subangular blocky.
U3 {lLand Usc Branch)
Land Use 111nﬂ1mw Cuilo {Soil

1ity class of tho soil as determined

ction 5.2 for a description of the

method used). The vultabllity class for a particular soil has been derived

from the average suitability rating of all

the pits belonging to that soil,

so that the suitability cless of a certain prcfile is not neccssarily the
same as the suitability class of the soil to which that pit belongs.

In mdst cases the pits that werc opened during the survey arve identified in

the text by the first group of digits OF
by 27 when refercnce is made to pit il 1/'

their profile number

D/27/82

oNlys Cofe

classification

-
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; A
Prufile no.: NwR/mbR/2/62
ther <
e . Soil neme : Mulonga scries
fall Int. classification ¢ thodic ferralsol (FAD), typic hoplustox
i " (UabAa)
" EEL ﬁﬁ@lﬁﬂit 2 10 |
Date of descrinticn ¢ 26-6-1982
T Cessribed oy ¢ ; GeMo Ngoe= and Woer Ting-tiang
e Loeaticn, s ‘ glong the tneck (N) north of nasewpa
e g SR ,fi- bl airport %o M-A-rde Natinnal Forest, UTM
S i grid 3579 - 5196 (shect 132583)
B Elevation i s 1300 m Begoli
'17f ,Lnndfbrm o bt ' g%htiy uncdulating plstesu, crest, slope
- '
o o f b o (8) .
43 | . OEN Sk ! . . .
N Vegetation and lond use-: fairly dense miombo woodlond, pit sited
29| Hetiar : _ in clezred strip for tzetze control;
; locally subsistence cultivetion with
sorghum end finaer milletlrs mein crop,
_ ' the -lotter being cultivitcd under the
i ; “chitimenéﬁsystem
Anthills : comhined pinnacle mound type, red, with
were ) ;' aﬁnéverage base of 5 m, an average
i;gblm” » iy giameter of 1.5 m, and on averege total
r N , _ ] height of 4.5 m, on averane G5 m apart
iztﬂﬂ% : Humen infiuence bl ‘ hué‘éuifivétion gnd regular burning of
vegetction 3
;~$¢“P 2 & Gyimete: trorical sevannah with an unimodal
iy | | | rainfall of circa 1250 wn/year
1y Farent materiaml : probably meto-argillite and guartzitic
B . : ' ; sandstone of the Kundulungu series
ification et [ gl £ ;
il Soil depth : o muerysdeep
EF%?%Q : Drainage : well drained '
}iwlu ‘ ,' Permeability i ‘moderafely rapid thraoughout
2219 * '~ Moisture state : dry, just moist -‘below 2 m
: Grounduwater /2 ' not reachéd
1 in Surface stones : : Al ¥
i Rock outcrons @ nil

Erosion | ' .~ no visible evidence
‘ | AEFFFE "

A - =(2.5YR 3/6)

Land cepability class : B¥ CLUBly - 2

‘QUB code -
i .

"Remnrks : -0 - 175 cm pit, augeiing below

-~ few nerrow (less thon 1 cm) cracks


http://throughoi.it

Ah

BA

Bus1

Bus?

Buws3

Buwsh

0 - 6 cm
6 - 24 cm
24 - 90 cm
g0 ~ 150em
150 -~ 250cm

250 =285+cm

ARl

extending from a depth of S5Ucm cownwarcs
to the hottom of the pit

-no cleay cutans have been observed

-the field texture is sancy clay in all
but the &h orizons

PROFILE DESCHIFTION (NWP/ADP/2/82)

dark rvedrish brown (5YR 3/4, mgist) ancd
yellowish rer (5YR 4/8,dry) sundy clav

(fiein BCxbwre sandy clay losm) with o weak
coarse crumb structure; slightly hard (dry),
friable (moist), plestic and slightly sticky
(wet); many very fine a@nd common fine inped
pores; many very fine and fine, common medium
and few coarse roots; traensition clear and
smooth

dark reddish brown (2.5YR 3/5,moist) and red
(2.5YR 4/6,dry) clay with & weak medium to
coarse subenguler blocky structure; slightly
herd (dry), friable (moist), plastic and
slightly sticky (wet); many very fine, common
fire end few medium and coarse inped pores;
many very finme and fine, common medium snd

few coarse roots; transition gredual and smooth

dark red (2.5YR 3/6,moist) cley with a moderate
coherent porcus maessive structure; sliphtly
herd (dry), friable (moist), plastic and
slightly sticky (wet); meny very fine, comman
fine, few medium and coarse poOTes; many very
fine few fine and mecdium roots; transition
diffuse and smooth

dark red (slightly redder than 2.5YR 3/6,moist)
clay with a moderate coherent porous masgive
structure; slightly hard (dry), friable
(moist), plastic and slightly sticky (uwet);
many very fine, few fine, medium and coarse
pores; few very fine and fine roots; transition
diffuse and smooth

dark red (slightly redder than 2.5YR 3/6,maoist)
clay with a moderate cohercnt porous massive
structure; slightly hard (dry), friable (moist),
plastic and slightly sticky (wet); many very
fine, few fine, medium and coarse pores; few
very fine, fine and medium roots

identical to Bws3, but with very few very fine
blackish gravel (max. 2 mn)
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* derived from soluble &l
**%dete suspect

- A5 .

Profile nos NWP/LDP;2‘82

depth clay silt fine medium coarse texturel
(cm) sand sand s and cleass
O- 6. 36 18 25 16 5 sendy cley
20 - 20 L 14 26 12 L ¢lay
RO - 50 50 15 20 41 N cley
L =T B0 Bl 17 6 8 5 clay
100 =110 60 15 15 7 7 cleay
130 =140 66 15 7 8 L cley
, 160 =170 62 19 & 7 > clay -
1240 =280 72 T 6 4 3 cley
Chenicel date
depth pH pH orgs &availe s0le sole
s P al Mn
(HZO) (Ca012)
(cm) (%) ( ~ppm )
0 - 6 63 54 2 <% 25 v 1 N
105 2D 5.0 lin') 1.01 k- 16,8 T
40 & B0 5 b4 o2 045 2 32 U DA
70 - 80 5.4 I o2 I i 2340 0,2
100 =110 5.8 b el 0.06 )] Tl Gl
1350 w0 Bk L% n.d 2 0¥ 1.6
7160 =170 5.8 L2 n.d 2 1236 540
240 =280 5.8 Lo Be8 2 ned n.d
depth exch. exche exche exch, exche CEC CuC &CLC bese sl
Ca Mg K Na e gets Si&dh
3 ( meq )
(cm) (——————~——meq;1uo g soil ~T~uw-~u——) B e ( %
0 - 6 3339 1491 0.53 0.03 2582 9. g il 54 o7
d o 2l il TR 018 TO 0 2408 6.5 15 bl 14 70
ThU e 50 (.12 0,60 0,19 (002 2462 545 ™ Zal 47 74
70 6:80 0607 0425 0419 0,01 gl 641 10 640 7 74
00 =110 (Qath 0567 G218 0,01 0.20 6.0 10 2.0 17 17
30 =140 0.4 OW5h 7 04157 0501 I 5ol 8 * 14 -
160 =120 0.70 0.56 0.13 001 %56 555 9 3 15 66
240 2280 0,12 057 0a10 . 0.01 nede 6.0 8 1 »d 15 e



Frofile

anil

Int. clEssification
90il map unit

Date description
Ruthor

SEeatlian®

Elayatanng

Landfaorm

Vegetation and land use:

Anthills

Human influence

Clim

Farent material

Snil depth
Dreinage
Permeability

Moisture state
Groundwater
Surfsce stones
Rock outcrops

Erosion

LUB code :

Land capebility clsss

Remarks

at

it

- &6 -

NWP7ADR/3/82
Mulonna series
rhodic tercelsol (FRB); tropeptic
haplustox (LSDR)
10
13-9-82
ReNe Magai and en Ting-tiang
NW corme> of Rural Council Farm, %asempa,
uim gric 3727-5169 (sheet 132584)
1275 'm €.8el.
gently undulating platesu, upper slope,
s oh LE)
medium dense miombo woodland with
Julbernardia as dominant species, moderas-.
tely developed trees; locelly shifting
cultivation under the chitimene system
is practised, with sorghum, finger millet
and cessava as main crops; on the R.L.
farm only meize is grown (yield 1.8 t/ha)
anthills are of the caombined mound-pinnacle
type, Brownish red colourcd, with an
average base of 7 m, an average height of
6 m, and 35 to 50.-m apart; very few 20 cm
high anthills
none at the pit site, but the R.L. farm
ig pluughed; and 3.5 bag D compound and
5 bag NHq N03 per ha are applied each year
tropical savannah with an unimodal rainfall
of clrveda 1258 m@’yegr
probably mete-siltstone end sencdstone of
Kandulungu series
very deep
well drained
moderate throuchout
just moist below 2.5 m depth
not reached
nil
nil
no visible eraosian

1T E F b F
0 --(2.5YR 3/6)
BT LB 2
- 0 - 180 cwm pit, 180 - 320 augering




i AFTIEN (NuP/aik/3/82)

fah 0 - 5 ocm , dork rodoish brown (5YR 3/L,moist end S5YR 5/6.dry)
clay (field texture scndy clay losm) with =&

vegk fine to medium subeonpular Blocky structure;
slightly hard (dry), very friable (moist),
slightly plestic and slichtly sticky (uwetd);

meny very fine snd fine, common medium cnd feow
coarse inped and exped pores; many very fine,
fine and medium, fcw coarse roots; transition
clecr end emcoth

A 5 - 25 cm dork reddish brown (2.5YR 3/4L,moist and 2.5YR
L/6,dry) clav with =2 perk fine and medium
subengular blocky structure; hard (dry), friable
(moist), slightly plestic and sticky (wet);
many very fine and fine, few medium =nd coarse
pores; many fine, common very fineg, few medium
and coarse roots; transition gracual and smooth

Bws1 25 - (90 cm dark red (2.5YR 3/6,moist) clay with e week fine
to medium subangular blocky structure; hard
(dry), friable (moist), slightly plastic and
sticky (wet); possibly thin patchy cutens;
many few fine, few fine, medium end coarse
pores; common very ¥inme and fine, fpp modium
ond cosree roots; transition diffuse and smooth

Bws2 90 - 280 cm dark red (2.5YR 3/6,moist) clay with a wesk
fine to medium subfngular blocky structure;
slightly hard (dry), friable (moist), slightly
plastic and sticky (uwet); many very fine, feuw
fine, medium and coarse pores; few very fine,
fine, medium =nd cozrse roots

Bws3 280 - 320 cwm similsr to BwsZ, except for fesw faint oreange
mottles

{71
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WD &LYTIC L DeTa . .Profile no. NWP/hLP/B/Bz
5/6.dry)
3 Particle size distribution (%)
:tUTE ; -—‘_‘.———:—Z:::::::Z::.—-‘:::':::::=
; depth cleysilt N fines medium coerse texturel
fouw (cm) send  send send " class
ae ; 2
iué 0~ 5 42 26 1228 P | 2 clay
5-25 62 27 8 1 =P clay
25 - 60 70 16 14 1 B clay
5YR | 60 - 90 67 : 22 9 1 1 clay
90 =333 62 24 12 1 1 clay
ricble 135 -180 62 19 17 1 1 cley
;
i (2
dium Chemical data
mooth
: depth pH pH orga avarle solebsele %
E fine ) c P A Mn
. (H,O (Cacy. ) -
nd (Cm) i 2 2 (%) ( ppm )
& 8 el bl 3 Lol T 29 Nede Ned.
um 5 — 25 562 bz Oy 6 Nadle Il e
mooth 25 - 60 5.4 4.2 0.23 Ghoam Bide {vla
- %U 5.7 L}--Ll- U.13 2 Tile Gi's Nede
K ' %o 132 5.6 4.2 0.05 AF ¥ sdadie | mads
: A35°.180 5.7 TR e O e Bl
ntly
few
ne, depth exche  exch. exche. exche exche CLC CrC BCuC Dbause &l
Ca ve Migs w3 2K Na Al secte scte
e (cm) ( . pmeq/100 g soil ) (1ooneq ' Z( " )
& g clay
0 =, 5 D48 - 0470 D00 0.0 Nae o Walt = 25 ne.ds 15 o «d
5 b 250 Qull 35 Oak8ss0e2in 1000k fale . Orelpdaridl s R (8] B
25 - 60 0-16 0052 Orsze 0.03 Nede 9.2 ‘]3 Hede 41(©) ned
GO RS0 U7 T OGN gl Qalo falle Thas. .13 Biadis . Th ned
90 =S5y \ @IS 0866 b, [ 10302 o S Nellw 12 nad
158 480 0419, 02850 090 Q.05 i R e, A Heds = MM il




Przofile Noe.:
soil name

gclessification

" S8il map unit

~Date. of description =

Location

Elevation

Landform

Vegetation and land use

Rnthills

Human influence
Climate

Parent material

S5o0il depth
Drainage
Permeability
Moisture state
Groundwater
Surface stones
Rock outcrops

Erosion
LUB code

Land capability class

- B =

“ NWF/ADH/L/82
: Viahare series, hacempea variant
ferric acrisdl (FAOD) oxic paleustult
(LSDA) ' |
18 - i .
1& 9-82 . A ¢

uen Tina-tianc and J.F. Broekhuns

N

along Kosempa - Kaomu rosd, Guous 9 K
3 of turn- D‘ﬂ\fu Mynhima, WEM>nnid
3437-4878 (shevt 132501)
1195 m @.s. l. -
gehtly undulailng ﬂlutEcU, interfluve,
slope 0.5% (SE) '
medium dense mlumbn uoadlcnd with
Isoberlinia angolensis and_Brechystegia
boehmii as dominant species, also
Julbernsrdia psniculetz and Fericopsis
angolensis, moderate growth; lacally
chitimene farming is prectised, with
sorghum, finger millet and cassava as
main crops
mound type anthills, greyish brown
coloured, with an average bhasc of 5 m,
an average heicht of 2 to 3 m, and about
100 m apart
none recognizable at the pit site
tropicel savannah with an unimodal
rainfall of circe 1250 mm/year
probably meta-siltstone ond fine grained
sendstone of Kundulungu series
very deep
moderately well dreined
repid throughout
dry throughout
not recched
[t
it AL
no visible erosian

18 CCE
DW1-(10YR 5/6)

2w (LUB);3

P
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Ah

BA

Bt1

Bt2

Buw

~
“

. cOarsE morQS' Few yery fine, fine, medium and
SEDE RS rDUts :

- 410 -

0 - 170cm pit, 170-280cm sugering
- verisations in consistence ocour oOver
" ghort cistencos in the profile, Both
horizontally end verticelly, due to
the aﬁiivitiaa of termites; the
‘cﬂnéistnnC" given s tne ane dominating
+h ouhie nprizen
- no clav gutmane hav~ "-cn ohserved,
put an grgillic horizonm is @ssumed

gnYsceount of the clay 1Rnpresse

PROFILE CEGCRIPTICN (NWP/ADP/L/B2) |

dark brown (10YR 3/3,moist and 10YR 4/2,dry)
sandy clay loam (field texture sandy loem) with
a weak medium to coarse crumb structure;
slightly herd (dry), very friable (moist), non-
nlastic andnon-sticky; many very fine, common
fine and medium and few coarse, mostly inped
pores; many very finme and fine, common medium
and few cosrse roots; trensition cleer end
smooth '

\;rdmrk hrown (7 5VYR L‘_/L} meilst end 75V R -)/L# dr\_/)

sendy clay loem (Flle texture loam) with =
weak fine subengular blocky structure; slightly
hard (dry), friasble (moist), non-plestic and
non-sticky; many very fine andfine, common
medium and few coarse pores|; many very fines
gommon Tfine and medium and few coarse roots;
transition smooth 2nd gradual

yellowish brown (10YR 5/6,mopist) sandy clay
loam (field texture sandy loam) with & weak
fine subengular blocky strusetuTeimany medium
feint brownish (10YR 4/4,moist) mottles, hard
(dry), friable (moist), sllghtly plastit and
slightly sticky (wet); many very fine and fine,
common medium and Feu coarse pores, but locslly

R mediom” pores; cummmn very fine, fine =nd

mcdlum roots; trans 1ﬁ10n wavy ane gradual

.

fyellowish brown (10YR. 5/6,moist) ‘szndy clay
. loam to ssndy clay with & porous massive,
weakly coherent structure; common medium faint

to distinct brown mottles, also’ few, locally
common, fine to mcnluw reddish yellow (7.5YR
6/6, moist) motiles"in the lower pert of the
prafllegsllghtly hard (dry), very friable ;
(mpoist), slightly plastic ﬂnd ql1nht1y sficky

(met);,nuny very Fire anc fine, fdw medium and

Druunlsh ychUw (1DVR 6/6, malst) ﬁ'ndy clay
to sandy clédy loem with = porous messive, i
HDLLTHLLTy CDhErEnt‘StTUCtUPE‘ few fine to |
medium, faint to distingt reddish yellow

~(7°5YR 6/6,maist) mottles, and few very faint



roy mottles; hard (dry), friaile

light
slightly plostic =nd slightly sticky

0
(moist)

?
(wet); fow fine roote
50 200 « 2804cm similar in texture ond metrix colour to Buw,
but with common, medium =nd distinct white

(5YR 8/1,moist) motiles, znd with common,

N LYTIC 41 Dol &

cecreasing

RD Tz a ),

G0

fine to mecdiun,

few in the lower part of the

vellon mottles

digstinct recdish

i
Progile no. I\-‘wP‘:}JJP,/L; '//82
| ;

depth clay silt <fine wnedium coarse texturesl gravel
(cm) sand . sand sand class
0~ 6 30 212 95 12 5 sandy clay loewa
6 - 20 24 24 57 (2 5 sandy cley loan B
20 - 60 36 {17 50 15 L sendy cle >
Z . S el ay -
60 =110 32 23 2l 10 4 sendy clay loan to 0.6
< " clay loza
129 +1601 233 18 36 9 b sandy clay losam Ok
160 -200 35 19 36 7 5 sandy clay to seandy
cley loen 02
Chenicel dets
depth pH pH orge avelle sole SOl
C 1 Al Mn
(H,0) (CaCl,)
(cm) %) & ppm )
0 - 6 6.6 Bye AVELT6 30 Ol 18.0
GiEL 200 L 57 L7 Onoil 7 1.0 6 ok
20 B0 15493 430 1 @08 Iy 255 35.0
- 60 =110 5.7 ka6 10415 1 2 18 o
110 =160 5.8 49 nede. 1 i 1146
160 —20() 5.9 5.5 nod- 1 T L{. .6
depth exche. exch. excha cxclieiexeh s CkC CuC ECLC base &l
Ca Mg K Na Al ( st ~ sat. sete
{emyred meq/ﬁUO g soil ) 100 2 clay
Ot Dl Ry < 10588 uDAA% c.og goiz Ba L TR 46, .4
it g Ol U o s lic heE ¢ o
e e AR D e S
60ia 1407 i6,09 0D .18 VEbea D8n B0 o g S0 10
190 =160 069 -~ 0465 el P ez 508, - 44 2 4.5 ST
160 =200 0.56 0,80 B R e 18 12 L5 sy
derived from solube &l



‘rofile

classification

cescription
Described by

Iecation
Elevation
Landform

Vegetation and lend use

Anthills

Human influence

Climate

JLerent material
aoil depth
Drainage

permeability

Moisture

Groundwater

Surface stones
Rock outcrops

Erosion

LUB code
Lend capebility class

Remarks

-id12 -
N/ 6DP/5/82

haseiipa seliesy, loVerwy phase
xenthic ferrelsol (FAD); petroferric
heplustox (USDA)
12

17-9-18672

RalNe Mamgai

dlrng halulivshi Bd. spprax. 7.5 kua E

uf angwe, o gend 410-5600 (Lheod
1326R2)

approximately, 1240 m 8.8.1.
gently.unduléting plateau, middle slope,
slope 1% (NE)

pit sited in disturbed miombo woodland
-mith Brechystegia microphylls Isoherlinia
angolengis as nein species; cultivetion
i mainly uncer the chitemene ayé%am
mound fyoe anthills, with an average
bﬁsﬁ'uf 1M m ¢n average height of & m
:éndtun»averngm 100 m apari, brown colour
.Cisturbing of vegetetion by burning and
cutting, the ‘pit site has most likely
héan sultivmteﬁ by hoe in the past
“tropical savennah with an unimodel
rainfall of circa 1250 mm/year

fine grained sandstone and meta-siltstone

3

deep+

welld dréinéd

moterately repid

0 - 98 cm dry, Jjust moist below

not resched

nil

ik

no visible svidence
Rl Fal

A - - (7.5YR 5/8)

£4 CLUB)s2

- no clay cutens have been observed
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BA
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a - CAE

B

98 - 165+ cm

CEVLE [ .

)
4
!
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FRUFILE DESGRIPTION (NUP/ADP/5/82)
o

dark yelldwish prowun (10YR 4/6,moist and
YR 9l ldey) oley with & weak . ®ine %o
medium sunangular blocky structure; slightly
hard (dry), very firm (meist), slightly
nlastic end slightly sticky (wet): common
fine, few medium and coarse pores; many VETy
fine end fine, few medium ond coarse roots;
tronsition smooth and clear

strong brown (7.5YR 5/6,moist enc 7.5YR 6/6,
dry) clay with a weak fine to medium subangular
blocky structure; hard (dry), friasble (wmoist),
slightly plastic and sticky (wet); many very
fine and fine, few medium and coarse {HoTes;
common fine, few medium and coarse roots;
tronsition smooth and clear

strong brown (7.5YR 5/8,moist and 7.5YR 6/6,
cry) clay with & weak fine to medium subengu-
ler blocky structure; hard (dry), very friable
(moist), plastic and sticky (wet);i;many very
fine, common fine, few medium and coarsec pores;
few fine, medium and coarsg roots; possibly
patchy thin cutans; transition clear and wavy

strong brown (7.5YR 5/8,moist) clay; structure-
less; few fime and medipm roots; very freguent
small ironstone gravel; very few large gusrtz
oravel -

(¥
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Profile no. prgnbg/s/Ba

depth clay silgt fine medium - ‘coarseil G e turist gravel
(cm) sand sand sand class
PO 60 LB mo28 e 1 1 clay T
f0 = 90 s R 14 1 1 clay 6.7
90 -165 Ll L 15 1 5 clay Ve
Cheamicel dete
depth pH pH Orge everls sol. sol.
C 12 wl Mn
(H,0) (CaCl,)
(cm) (% 4 ppm )
20 - 60 55 lby 5 OROE a2 Nace ned
80 =80 ;. 5ake lne@ys @08 1 Hwtls 0ot
90 —165 5.6 405 nede 2 Nade nied's
depth exche ™ exchs." excli. “fexchs exchs CEC CLC LCulC  bease &1
a Meiena. B Na ol sete. sete
DA% S0 = =t hilEan
(cm) ( meq/100 g soil S UNEr Ry
20 — 60 0.08 0.72 040 0.05 eCle 850 =17 ned 15 ne.d
60 - 90 @11l Gl L 2 e i 9} A0k Naeda 7SSl n.d 15 ned
Tl Clie 0.0 21 ia) 50l 15 n.d

90 ~165 0.05 Ue/2 Oolh 0.03
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Frofile no.: N/ BDP/7/82
50il naome @ . _ Piumine scries
"Int. clessification : acric ferralsol (FRAU); haplic
acrustox (USPR)
50il mep unit : 17 '
Date of description : 18-9-1982
Authar 3 , . HeN. Magai ’
LEEP s Ein o ' ainng *=po track from Ingwe towards

the Lunga, about 6 km & of the turn-of f

Trom the Malulughi road; UJ! geid-
4355-5518(sheet 1326R2) ‘

Elevation : Approx. 1280 m @.8.1.
Landform : gently undulating platesu, interfluve,

glope 1% (E)
Vegetation and land use : medium dense miombo woodlend with
) Julbernerdia paniculota as dominant
species, no farming activities oeccur
in the neighbourhood-of the pit site,
e but towards thQ:Haluiushi road therpe®
is intensive small scele farming with
cassava and sorghum as main crops
Anthills : mound type, reddish brown, with an
average base of 5 m, an average height
of' 7 m and on average 50 m nert
Human influence : : the surrounding of the pit appear never
to have been under cultivetion, but the
undergrowth is regularly burnt
Climate : tropicel savannah with an unimodal rain-
fall of circa 1275 mm/year
Farent material : fine grained scndstone or siltstone
according to the Geolaogical Map of Zambis,

but dolomitic limestone is suspected

5o0il depth : very deep

Draincge : well draincd

Fermeability : moderately rasnid throughout
Mopisture state : dry throughout

Groundwater : not reached

Surface stones - nil

Rock outcrops : very locally very few ironstone

cutcrops, common hematite dust

concentraticns on the trock
ELrosion : : none visible



LUB code : - A6 - WF FFE

AN . BTSCOR 378y
Lend cepability class : C1 (LUB),3
Remarks : - no clay cutans were observed
\ - -
FRLFILL DEoGRIFTILN (NWP/ADR/7/82)
Ah 0 - 6 om dark reddish brown (2.5YR 3/4,moist and 2.5YR

L/6,dry) clay (field texture sendy clay) with

8 wesk, fine subecngular wlocky structure;

o sliohtly hard (dry), frisble (moist), slightly
1=Df f : nlestic and slightly sticky (wet); many very fine
anag fire, Tew medium ard co-Tse poOTES; Maay

fine, common mediwum sno fow coarse TOots, many
very fine roots; transitioan omooth and clear

RB 6 - 30 cm dark redcish brown (slightly redder than 2.5YR
: 3/4, moist and 2.5YR L4L/6,dry) clay with a weak
J fine to medium subangular blocky structure;
mmn o oI5 @Y 3ghtly hard (dry), very frisble (moist),
plastic and slightly sticky (wet); possibly
few thin patchy cutans; meny very fine, common
fine and few medium =nd ,coarse pores; many very
r - fine,common fine, few m:dium end coerse roots;
trensition smooth eand grecdeal

ve,

-

8y

i Bws1 30 - 69 cm dark red (10R 3/5,moist) cl=y with a weak fine

£ and medium subangular blocky structure; slightly
hard (dry), very frisble (moist), plastic and
stirky (wet),possibly thin patchy cutans; common
very fine, few fine, medium and coarse pores;
few fine, medium and coarse roots; transitiaon

.oht _ smooth and diffuse 2

Bws2 69 -190+ cm derk red (10R 3/6,moist) ‘clay with a weak fine
IBVET : i , ancd medium subengudar blocky structure; slightly
‘ B hard (dry), very friable-(moist), slightly

; the : : ; :
plastic and slightly sticky (wet), possibly feuw
thin patchy cutans; few fine, medium and coarse

SNt pores; few fine, medium &nd cosrse roots

Zambie,

L

p
f




HIELYTPTIC AL DA &

—Jn/lr? =

depth

Qgin b
G 4 50
30 - 59
69 =130
AB0. =190

Chemicegl data

0- 6
6 - 30
30 - 69
69 =130
130 =190

depth

(cm)

0- 6
6 - 30
30 - 69
69 =130
130 =190

clay silt
47 25
56 24
53 1?7
55 21
59 22
pH pH
<H20) (CaClz)
5.2 bick
b LY
Sl L .5
59 L5
5.9 L5
exche " lexch
a 1"15
0.4¢ 0.76
0.08 52
B0 064
0.08 0.62
0.08 Oh5

Profile no. NP/ apB/7{82

fine medium coerse texturel grevel
send send send cleass ¢ =
14 {0l 9 cleay -~
12 8 = clay i 4
16 du 3 clay =
14 7 & clay =
11 ) 5 clay -
Orge avedle so1 sole
C e Al Mn
(%) . ( - pp0l )
T3 6 4 o0 27 el
0.52 2 Lol 25k
0.18 2 e 20.0
0.19 1 240 Sl 2
Tle cl il Uo6 9 -6
exch.( exche exche CuC CuC ECLC buse &l
K Na Al
meq/100 g soil ) () (—
100 g clay
GG 4 045 1145 25 el 12 32
BE 2 O.54 R 4 1ok 10 69
0.16 i 0,27 7.5 13 165 12 31
i T 025 6l 12 156 S22y
Bs 1 i 0.07 g erig Yk 1M 8

“derived fron scluble al
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32
69
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Ehulehy bl il
Int.clessifice
Date of cescription

Described by

Bt Lien

Elevation

Landform

Vegetation ind land use

Anthills :

influence

Llimate

‘arent material

H')
1t}
-

m

ta}

Fermeability
Moisture state
Groundwater
ourface stones
Rock outcrops
Erosion

LUB code h = - (BYR 5/8)

0
w

™m

mn

v
- 818 =

NP/t /6/82

Kasemps veriea, grovelly phase

orthic ferrelsal (FAO), petrofferic {
heplustox (USDA) ;
13

15-9-15862

RolNo. Meogri !
along the %frack from Ingque towerds i

the Lun-o, sbout 24 km S5 of the turn-off
Trom the Valu ushi
LLE6-5395 (sheet 132681)
ERmEDRGs WZEE M E o sl .
interfluve in gently uncdulating
pit sited in medium dense
miombo woocdland, with Julbernardie
paniculate s dominant species; the
area is uninhabited
mound type, brownish colour, with an
average base of 10 m, an average height
of 6 m and on average 30 m apert
burning of the underaorowth
tropical savannzh with an unimodal
reinfall of circa 1250 mm/year
fine grained scndstone and meta-siltstone,
possahlySpaet lvseol tavd atied
ceep
well dreined
moderately rapid throughout
dry throughout
npt reashed
[yt 4
nil
no visible evidence
(108 C N

C1 (LLE); 3

- no clay cutans were observed
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42

77

106

AN cm

24 cm

etEm

106 cm

150+ cm

- 819 -
PROFILE LESGRIFTION (NWF/ADP/8/82)

(=

ry) cley with a w.ak to moderate
maﬁium subingaler bhlogky strupture:
(dry), very f£irm (moigt), plastic =nd sticky
(wet); comi.on very fine, few Fine, medium
'nd coerse pores; many very fine, common fine
andg Few midium ond coarse rmots; trensition
smooth mond gradual

yCLLDuL sh. red (BYR 5/6;molet apd-5YR.6/6;,
e

yellowish red (5YR 5/8, woist and 5YR 6/6,
d“v\ clay with ¢ wesk 7ing o medium .

Wb aNaliewt Siduity  STRGCIUTE: ey Rart (dry
fr“"“lp (moist), plastic and sticky (m LB
BLE -"'—'—~,_:-3.——J-‘.-~ ~md pprmmes nmmf\?; gy e

Y ' o LRSI s
smzll ironstone nrav&l; rew Pine, medium
end COerse’ roots;: transition plear and wavy

yellowish red (5YR 5/8,moist) clay with
moderately coherent porous massive structure;

very hard (dry), very friable (moist), plastic

and sticky (wet), few fine and coarse pores;
Freguent smell ironstone gravel; very few
fine, medium end coarse roois; trensition
clear and wavy

red (2 5Y8 B/5, mnist) mlmy with a moderately
coherent porous massive structure; hard (dry),
friable (moist), pldauLﬁ BN u11cky (uet);
few finz pores; freouent smell ironstoine
gravel; freguent smell un”thcrmd siltstone
frogments; few fine, wmedium end cosrse roots;
trensition wavy and gredual

red (2°5YR 5/8 moist) cley with e mocerately
coherent porous massive structure; few Fine

rots; Fem gmall weethered siltstone fragments:

few small rronstone gravel

—

i

deyp
{cm

10
9

106

106

de:

(ei

10
57
76
106
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Particle sigze distribution {j)

Profile no. NuP/«DP/%f%g
e

depth cley silt fine medium coarse texXture grevel
{cm) sand  send sand class
0~ 10 50 32 14 2. 2 clay -
10 &I “BO - “2g 9 1 1 clay i o1
Cor i AT L v 12 1 1 clay L7 .2
76 =106 42 36 20 1 q clay Danl
106 =190 47 37 10 1 1 clay 27 .8
Chemicsal dats
depth pH pH Orgs LevEl I a0 ls S Eols
\(HZO) (CaClZ) C P al Mn
{cm) il ppit )
O — 10 5.0 4.2 557 5 Nede nede.
10~ 7 5.0 " 038 2 Biete - Tela
37 - 76 4-9 L}.’] 0.55 2 Tliell'e e cite
76 — e Dl 4 0 Q.12 5, Nede Neds
106 —190 5.0 Lj-01 MelClNe 2 Nele e Clis
depth exche. exch. exch. exche exche CEC CLC BCuC Tbase w1l
Ca Mg K Ne al set. seate.
(em) ( meqf100 g soil el Lk > ( 7
100 g cley
O =0T U520 =060 Dol T T s e e (RS Bed . 15 fede
s e Ve IR IR R e S T RS R ned 7 nede
R S o INRRE 0 0 i PR nede - Gub 13 ned 5 s
76 ~106 0.11 O:07 2 sdht gl Nede 7o 17 ned 5 nede
106 -190 Q.00 T0L08e 0 1 R T S L n.d L nede

Ol

e o S PPy N A
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i) E LI Al 5
a20il name

Int.classificaetion

Spil map unit

Dete of description

| Lalle 2l Al

Elevation

Lendform

Vegetation and land use

ARnthills

Human influence

Climate

Parent material
Soil depth
Urainage
Permeability
Moisture state
Groundwater
Surface stones

Erosion
LUB code .

Land capability cleass
Remarks

- 42T -

NWP/ADR/10/82
Kasempa series grovelly phase
orthic ferralsol (FikD); petrofferic
haplustox (LSDA)
e
21-5-62
ven Ting-tisng
field at Visempa Faoming Treining
Centre, UTM grid 38325082 (sheet 132584
sllefufuns 2 ZUE i E s Eiaile
platcau, upper slope, slope 13% (N)
pit sited in arable fizld, which is
planted every other year to meize
(average yield & t/he), alternated
with sunhémp @s green manure; in the
villeges around the FTC shitemene
cultivbtion is prﬁctisud, with sorghum
as principal.crop, while there are also
some emerging farmers who obtain yields
of sbout 2 ton maize/ha
mound type, reddish brown with an
average bese of 15 m; an average height
of 4 m and on average 35 m apart
the fﬂold is ploughed veerly, and 4
bags D cuménund Cbﬁsal dressing) and
B bags NHM\'ID3 (tqurcsaing)_per ha are
applied
tropicel savannah with an unimodal
rainfall of about 1250 mm/year
fine gprained sandstone
deep
well drained
rapid throughout
gry throughout
not reached
iat AL
none visible

16 & 8 (8
A --(5YR 3/6)
B4 K LLR) ;2

- no clay cutans have becn observed
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-a 22 -

FMLIILL besURIFTILN (W ‘/ WD/ 10/82)

Af i (s S B e
BA 15 - 39 cm
Bus 30 - 166‘cm
Cu1 100 - 130 cm
c;z :.1T30 RETT

)

dark recdish brown (5YR 3/4L,moist and 5YR,
gry) clay (field ttexture sesndy clay louem)
with a wedk fine to medium subengular blocky
structure; hard (dry), friable (moist),
slightly plastic and non-sticky; many very
fine and fine, common medium ond few mastly
inped pores; many very fine znd few fine
roots; very few dine guartz gravel; transi-
tian clesr =2nd smoath

dark reddish brown (5YR 3/6, moist and 5YR

B/E, fry) Rlop (Fiold texhure annrdvy rnlav)

with a week fine to medium subangular blocky
structure; slightly hard to hard (dry),

friable (moist), plastic. and slightly sticky [
(wet); meny very fine to fine, common medium
inped pores; few very fine roots; very few
fime guartz gravel tronsition smooth and

_gradual

dark reddish brown (slichtly redcder than 5YR
3/6, moist and 5YR 5/8,dry) clay to clay
1Dﬁm with a weak medlum to-coarse, subangular
blocky structure, slightly *hard (dry) Very
friable (mulst), plastic amd sticky (wet);
meny very fine, common fine, few medium and
cogrse inped porgs, few fine 4uurtz gravecl
very locally some concentrations of guartz
rubble similar as in the Lu?2 horizonj; few
very fine rocts; tranmsition glear and wavy

‘80% fine and coarse angular quartz gravel,

5% weathered sandstone frdgments, grey and ye
yellow, of which the latter has a8 silty
texture, the remeining,consi¥®ts of oley loam

-s80il similar to the B hurlznn, transltlnn

g* dual and wavy : B

. ~
B

85% fine end coarse angular quartz gravel,
th:lremalnlng consists of oldsy loeam s8oil.
similar to the B horizon




S H2P e

sNALYTIC L DaTa ‘ Profile no.//NWP/QDP/1o/82

S TS S-S s s===s ==

depth cley silt fine medium: coarse texturcl gravel
(cm) sand send sand clzss

G W5 SRl 2 29 24 5 3 cley 57
15 =y 558 Ll 31 19 > 5 cley 15
35 =« 55 L0 27 28 = 2 cley to clay loem 2s5
55 =100 42 25 27 L 2 cley 26,0
950 =150, .37 28 22 4 9 clay loam 5543

Chemicel data

depth pH pH i3 opgs eveile sola s0le

C P Al Mn
(£,0) (C&0L,) (%)  (me——ppm )

(ca)

0 - 15 5.1 ’-{»-5 1.09 15 nede Neds
15 - 35 5-0 iz 0079 o Nedae nede
3'5 - 55 5'1 L}ol-} U-BO 3 Nede Nede
55 - 100 YSRGS g0 120 2 ' neds nede

5.7 5.1 e ds 2 'nod. NeCoe

4301150

depth exch exch. 'gxch. exche rexche CEC CuC ECEC bese sl

Ca Mg 1 Na &Ll sete sete
; . ' _ el g
(em) . (= "y, meq/1UO B BN Ssaesieaees o g clay ( o
O~ 15 0e99 Cebli 035 . i nede 8.5 20 n.d. 210 raids
1534 35 £ 0887 L0400 820 P Hinde ' Oee . 19 Deds 90 n.ds
35 -85 0,89 0.82 0.16 il fistben 37 405116 fied s 220 H.d.
55 —100 1'3j5 0.70 O¢O6 in n.‘d._ 6 .2 15 n.dis .30 Nede
100 —150 1.%1 0&79 Op06 i Nele 6-5 117 nede 55 Tle il



Feufsle el

Scil nome @

Int. classificotion :
1 3
Spilemapiunite s
Date of description :
Author :
(L s B L)
Elevétimn‘;
Landform :
Vegetrntion and land use :
“Brthills
le
scte
R
Nede
Tl
neds
Nede
Nede

Humen influcnece @

Climate :
Parent material @ !

S50il depth :
Drainage :

‘ Permeability :
Moisture state :
Grouvndwater :
Surfece stones :

trosion @

caplhs

Nwr/nuf/ﬁT/BE

hosenpo scrics

orthic ferrolsol (F.AR), typic heplustox
(UsbR)

114;

20-9-82

G.M, Npose ~no Wen Ting=tiang

wiuiny vadeapa - howonn Road, 1.2

km N of Lhinsgofube strecm: ULTM orid

3789-5388 (shcet 132582)

apont 12BN mte s 1

plateau, upper slope, slaope 41% (8)

pit sited in miombo w . .oodland with
Julbernardia pexticuleta

cominant b
e species,

-nd Brechystegia

species as also Uapaca

Specias ‘and Lahnes stuhlimanii; locally
=

the chitemene systenm is prectised with

sorghum, finger millet =nd casave as
main crogs

mound type, brown with rn cverage
base of 9 m, an average height of 6 m
b

an average dirmeter o 1 m,

aRa | e average yss m apLn
type,
gv.rage height of 5 m end on gverage

ninnocle

an
aver 100 m ap=art,; cccurs alsoc on top
of mounds, but then
few small (15

the surroundings oV

on average only 1 m
m high) enthills

the .pit appear

Ci

high;

never to hrve been under cultivetion,
but the unﬁurgrumth is regularly burned
tropical sevanpneh with an unimodsl
rainfall of circe 1150 mm/year

probably meta-siltctone :nd Fine grained

sandstone of Kundulunnu series
deep
well dreined

rapid throughout
ory throughout
not reached
nil

none visible




BlBYcone::

Remarks

Land cpebility class

cm

cm

cm

190+ cm

B AZS A

1FFFF

0 --(5YR 4/8)
- flliBas 2

- no clay cutans have begn observed

PROFILE DESCRIFTION (NWF/ALP/11/82)

dark brown (7.5YR 4/4L,moist and 7.5YR 5/4, dry)

clay with & weak fine to medium subangular
blocky structure; slightly heard (dry), frisble
(moist), plastic and sticky (wet); meny very
fine and fine, common medium and few coarse
pores; many very finme and fine, common medium
and few coarse roots; trensition smooth and
clear

yvellowish red (5YR 4/8,moist and 5YR 5/6,dry)
clay with a weak fine to medium subangular
blocky structure; slightly herd (dry), fri=ble
(moist), plestic and sticky (wet); many very
fine and fine, common mecium and few coarse
pares; many fine, common medium end few crarse
roocts; very few fine laterite gravel;traheition
diffuse and smooth

veliowish red (5YR 4/8,moist ond 5YR 6/6,dry)
clay with 2 moderately coherent porous massive
structure; soft (dry), very friable (moist),
slightly plestic and slightly sticky (uwet)
many very fine, common fine, few medium and
coarse pores, common finme, few medium roots;
few fine laterite gravel; transition diffuse
and smooth

yellowish red (5YR 5/8,moist and dry) clay

with a moderately coherent porous massive
structure; soft (dry), frisble (moist), plastic
and sticky (wet); many very fine, common fine,
few medium and cosrse pores; few Fine laterite
gravel; transition clear aond smooth

yellowish red (5YR 4/6, moist and 5YR 6/6,dry)
clay with very freguent fine lesterite gravel
and very few fine and cosrse ouartz gravel
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ar
risble
VETY
rse
edium
and

dry)

ydry)
ar
risble
very
rse
Lrarse
1eition

T
issive
5
ind
1its
'use

Yy

lastic
fine,
erite

,dry)
vel
1

N+ LYTICsL DuTa

depth

&= 11
Al = 26
26 - 82
82 =123
123 =190

Chemicel date

14
RO E
26 - 82
82 -123

123 €450

depth
(cm)

0 =
11 ~ 26
26 - 82
82 =123
123 =190

11

cley silt fine medium coarse textureal grevel
send send send cless
54 34 8 2 2 CL.Y I
62 27 v {l q clay 24
55 33 a2 1 e clay £14%
50 26 12 1 ¢! clay 349
5 e 5 2 L clay 65«6
|
pH pH Orge avelle 501a s0le micronutrients
C 12 al Mn Cu Zn Mo B
QRO € 5 C 1
2 2 3
(%) ( ppm ) L
Bl 4 4 2l 5 9.6 BaIS 24 B8R 7 00 2529 (Dstlh
B0 KT Q.78 = 1248 2l 4520 G521 0397 0307
5l Larleop NG 0 2 ok 23 L5 h iyl @20 0307
547 by (G312 2 b 5l cwder 2 ot Bed 5 s
506 L}QB nrecls 2 5.L]- L{-o6 il el Nede Nnad niad s
exch, exchs exch. exche . exch. CuC CEC ECuC  Dbese &1
 Ce Mg K Na wl el sete. sat.
€ meq ;100 g soil ) (100 = oley e /o
Gndan 9850 7 0VIU 000 1465 114 o) 20 549 14 5
(OO0l 22 0] ol i 1 S 1042 16 Duild 6 75
G 031 DB U o din 845 16 n.d Bié i Bwiin
O dide 0L07 099 1L 056 649 14 1.9 5 60
0.10 0.06 0.253 0,01 748 4 2.7 i

Profile no. /Nup/.DP/11/ g2

Ouly
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Frofile pogs Nut-/ALFE/12/82

w0il Deme 2 henare geries, Mesemga varisnt

Int, clas.ificction : ferrie acrisdl (F~0), exic palcustult
CUGLR)

Saiimap anite o 18

Date of descripfion : 20-9-872

Author ken Ting-tieng

Logation ¢ alone~ nld Keserpe=bcoma ro~d, 21.5 ¥m
o Dt the HCGTDStﬁEhDDl; Uist=piid
RrOLLEFS (sgheet 122F 043

Elevation < . 1200 Mg 8514

Landform : . gently unduleting platdpu, lower =lope,

slope 0.5% (5i)

Vegetation and land use : pit sited in rether open miombo woodland
with Isoberiimia angolenzis 2s dominant

species, al-o Wruchystegla boebmii and

klbizia sygia:at present there is no
cultivetion in the neichhbourhood af the
il

Aanthills : mound type, brown-greyv with an average

base of 10 m an average height of 2.5m

7 . and on zverage 80 m ﬁérrt
Human influence : non recognizeble
Climate : tropical savenneh with 80 unimodal rainfell
of circa 1150 mm/yerr .

Farent material possibly sendstone of Mundelunou series
Goil depth : very deep
Drminmge': moderately well dresinad ‘ : 3
Permeebility : moderateély rapid throughout
Moisture state : 0 - 300cm dry, just moist below
Groundwater : not reached
Surfece stones @ snil
Erosion : nonp;viaible

o 1 XBGCE
LUB code -, 0 Wwi-(10YR 6/5)
Land‘capabiliiy cless . S2w (LLB); 3
Remarks &+ - . ; ! -0 - 190 cm pit, 18C - 320 cm augering

o ' ) - no -clay cutens werc ohserved, . but an

arpillic horizon is assumed on account of

the clay increasc

.
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FRLFILE DEGL IFTILN Cuwi/o bG/12/82)

rayish brovn (10YR 4/2,moist =no 10YR
G/2, dry), s=ndyv loam (field uuxtura lo my
send) with @ weak Fine to medium subanguler
blocky structure; soft (dry), very friable
(moist), nonsticky &nc non-plestic (wet);
many very fine, common fine onod fow moedium
and coarce mostly inped pores; many very fine
=nag fine, common medium roots; transition
sroatk and ecleer

aark yLl1DU“Eh pbrown (10YR 4/4,moist end 10YR

C/'I o ~ereel 1,-\r') l'l +h o~ gamel medsS pm
¥ v) = m ; 2 tr

sulLengular to sngular blocky structure,
tending to porous mescive; soft (dry), very
friable (moist), non-sticky and non-plastic
(wet); many very fine, common fine, few medium
and coarse inped pores; common very fine and
fine, .few medium and coarse roots; trensition
smooth and gradual

dull yellow orange (10YR 6/5,moist) sandy

loam with a messive porous, moderately

coherent structure; slightly haerd (dry), very

frieule (moist), non-sticky and non- plcstic

(wet); many very fine snd Tine, few medium

pores; common fine, few very fine, medium and 4
coarse roots; trensition smooth and gradual

brownish yellow (1DYn 6/6,moist) sandy cley

loam with common fine dﬂqtjnru vellowish

brown (10YR 5/6,meist) mott ; porous massive
structure, moderstely cohuant, slightly hard
(dry), very frianble (moist), slightly plastic
and none sticky (wct); meny very fine, common fi
fine and few medium pores; few very fine,

fineg, Mmedium and corrse roots; transition

Wavy anw yradual

light yellowish brown (10YR 6/4,moist) sandy
clay loam (field texture loemy sand) with

few fine distinct yellowish brown (10YR 5/6,
moist) mnttles, end common Fine to medium
feint pinkish grsy (5YR 7/2,moist) mottles;
porous massive structure, moderetely coherent;
slightly herd (dry), very frisble (moist), -
slightly plastic and slinhtly sticky (wef),
many very fine, common Tine ancd few medium
pores; many very fine, fine, medium and GOErse
roots; few small black hard Mn/Fe concretions;
transition smooth esnd gradual

light vellowish brown (10YR 6/4,moist) sandy
cloy loam (field texture sandy L] 2y) with
common fine to medium feint pinkish gray
(5YR 7/2,moist) mottlis; porous massive
structure, moderately coherent; slightly hard
(dry), very friable (moist) slightly plastic
and slightly sticky (wet); many very fine.
few fine &nd medium pores; fcocw very fine,
Tine and medium roots; tronsition smooth and
gradual
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nink (7 oJYN T/74,moLst chu ~ULODed) sunay
clay loem (ficld fexiture sondy clay) with
meny medium to cosrge distihct pinkish

grey (S5YR 7/2,moist) mothles, ond common
fine to medium distinct yellowish red

(5YR 5/8,mpist) motsles,. changing gredually
into yellowish brown (10YR 5/8,moist) with
gepth ;messive porous structure, moderatoly
coherent; slightly herd (dry), very friesble
(mn et ?, alightly pl=aet unet alighuly
sticky (wet), many very fine, focw fine und
muulum pores; few vervy fine, fine and medium
rantes Fannpant emgl] Peinly hapd En/hin

e
|

concretions, developed Trom the redcdish
brown mottles and decreosing with depth

similar to Cg3.but without ceoncretions and
with mony medium to conrse nrominent yellowi-
st brown (10VR 5/8,moist) mottles, as well

es the pinkish. grey moiiles
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Profile no. ng/ipp/ﬁz/éa

depth clay si1lt « .fine. medium cozrse  textursl grevel
(cm) Eand siand siand cillass
O = 1Y) 19 20 Ly 15 4 sendy loca i35
10 - 30 14 20 49 15 2 sandy loem &
S0 = 50 18 1 L9 16 L sendy loam -
60 Z-85 7728 19 4 10 2 scndy loanm loanm -
85 =115 2 17 L2 12 2 sendy cley loen 157
115 =155 26 20 L2 10 2 sendy cley loza 4 2
165, 490y 28 17 41 12 2 sendy clay. losm Dl

Chemicel deta

depth pH pH orge aveile s0le sOle
C = Al Mn

(H,0) (CaCl,) () (-~ :

(cm) D C) S DY, 1Y, —|
0 - 10 6.6 55 U.98 10 Tils Ginds 19810
110 = 30 589 B Oy 5 Ded mne.d
S0l (51016 0] Bhed 0.21 5 Tiedu snied
60 - 85 5.5 lidh O.14 2 Hed adsd
85 =115 5.4 Loy 0.18 2 Bt tigd
115 -165 5-6 Ll—oL} n.d 2l nad ned
165 =190 5.5 e 4 n.d 2 TitelCl g iaic

depth exche exch. exche. exchs exche CuC CEC 1CLC Dbese &l

Ce Mg K Na sl Sate: Bt
/ ___megq )

(cm) ( meqf100 g 801l mmmmnnons) %00 e o1 5y ( ; A,
Q% 10 2,63 T 0.79 0.5 0.01 ned 642 32 n.d 74 n.d
10 =~ 30 0,69 0,52 0,05 iy ed 246 : 18 n.d 49 n.d
50 = 60 0.55  U.81 0,05 0.01 S N R I n.d 40 Hwd
60 - 85 0.37 0.92 0.06 0«02 ned Le5 16 n.d 30 A
85 «115 Qi ©.99 004 D502 net &l 15 n.d 29 n.d
115 ~165 - 0.03 0.78 0.03 0.01 el - B 13 nsd 26 n.d
165 =190 Q.06 0.32 U.03 0.04 ned 339 ° s ) 1 s
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Frofile no.: NWF/ADE/ 15/ 82
5011 nome § Ipefu serics ‘
Int. classiticatian : ferric ecriscl (Fa0); ufﬁc naleustult
(LSDA)
Spil mep unit @ . 18
Date of description : 24-9-1982
Described by : G-Mo, Ngose and wen Ting-tiang
* LEEEaEE , along Mushimz -~ Muronwejli roed, 26.F km

q@ of clinic,
BT grid LT 4076 (shest 20 25-B)
Llevation : . 1150 m GoS.el. _
Landform : platesu with véry litsle reiief, slope 1%
Vegetation and land use :‘pit sited in open mi@wbo woodland, with
Isgberlinia mngolensis as dominent species,
other species incluce Uepaca kirkiana
and nitida, Julhﬁrnﬁrdia‘paniculata,
hMonotes ssp., Anisaphyllee boehmii,
somewhat poor growth; the area 1is
: presently uninﬁaﬁite&, but gardens must
have bﬁén commen up Lo abéut 15 (= 20
, years ago )
Anthills : mound fypz, Qréyishvbfmmn; with "an
average bose oif 10 m, nn ‘nversge height
of 3 m, and on average 50m apsart, few
]

e
smail greyish anthills with &n average
n

height of 20 cm @nd an average diemeter
of 15 cm

Humen influence : burning

Bl matieas tropicel savennah with &n unimodal rain-

fall of circa 1250 mm/year

Parent material : unknown
So0il depth very deep
Drainage : moderestely well drained
Permeability : rapid to moderate throughout
Moisture state : 0 - 100 em dry, Jjust moist below
Growndwater : not reached
Surfeace stones : nil
EmpBaane: no evidence

_ABLDU.
LUB cdde ¢ e

0 w1-(10YR &/4)
Lanc capability class : C2w (LL3); &

1
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- g cutans have ubserved

- mougrete teimite sctivioy

~ arce :As inbibited by elephants

- no clecr clay cutens have bzen

obsergved, but an-srpgillic. horizon is

assumed on account of the clay

3 which has becn confirmed in
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PrOFILE DESCRIFTICN (NWP/RDP/15/82)

derk grayish brown (10YR 4/2,moist and 10YR
6/2,dry) very fine sancy loam with 23 weak fine
to medium subwongulaer blocky structure; slightly
here (dry), very frieble (moist), non-plastic
and non-sticky (wet); many very fine, common
finme and medium, 3
few coorse inped anco exped pore
Fine,  comnon fine and mediunm,
trensition clear and smooth

very
pures;

brown (10YR 5/3,moist anc¢ 10YR 7/2,cry)lvery
fine sendy loam with & weak fine to medium
subangular bleocky structure; hard (dry), very
friable (mpist), slightly plastic and non-
sticky (wet); many very fine and fine, few
mecium gnd cosrse inped pores; many fineg,
common very finme and medium, few coarse roots;
transition gradual and smooth

light yellowish brown (10YR 6/4L,moist and 10YR
7/2,dry) clzy loem with a mocderately coherent
porous mossive structure; hord (dry), frieble
(moist), slightly plastic anc slinghtly sticky
(wet); meny very fine, common fine, few medium
and coerse pores; common fine, few very fine
and medium roots; transition gradunal and smeooth

light yellowish brown (10YR 6/4,moist ond 10YR
7/3,dry) clay to cley locem with a moderately
coherent porous messive structure; herd (dry),
very frieble (moist), slightly plestic and
sticky (wet); many very fine, few fine, medium

and coarse pores; few viry fine, fine, medium
and coarse roots; trensition diffuse and
smooth

very pele brown (10YR 7/4,moist ancd 10YR 7/3,
dry) cley loem with @ moderstely ccherent
porous messive structure; few smell distinct
light greoy (10YR 7/1) mottles; hard (dry),
very frisble (moist), sliphtly plastic and
sticky (wet); many very fine, few fine, medium
and coarse pores; few very fine, fine and
medium roots; few scft and hord (some like
mottles) swmall reddish Fe concreticns:; transi-
tion clear and wavy
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Bes 155 = 165+ em similer to dt2, but with froguent reddish hard

iarge te comncretions =nd very Frhgunnt round
loterite gravols /

ANALYTICATL DATA : Profile no, ITWP/ADP/15/82

Particle_size distribution (%)

depth clay silt fine medium coarse textural gravel

(cm) - sand sand sand class .

L0=9 10 26 54 10 3 very fine sandy loam -
9- 17 18 30 42 8 2  very fine sandy loam -
to loam
10 - Slon 56 24 73 6 1 clay loam

31=-100 40 23 20 ] 1 clay loam to clay iad

100155 36 24 2D 5 2 clay loam 4.7

Chemicel dsta ‘

depth pH pH org, avail, sol., sol,

3 , C > Al Mn

(emy  (F0) (CaCLe) (g) (e i )
O"’ 9 607 509 Oa78 8 Ilcdo n,d,
9‘“ 17 SQB 4‘04 O.QBQ 4' neda noda

Ml 105k ¢ Do 442 0,24 4 R By

31-100 5.4 4o3 Lkt ih # i 1 od,

100""155 595 4‘04‘ nad-o 2 nnd—o nodo

depth exehy’ ‘exchy exch,vwexch, ‘execl, ' CEC ' CE ECEC Dbase Al

Ca Mg K Na AT sat, ..gav,
4 i (QQ;QC )

(cm) (=== meq/100 g s0il —)\T00 g clay’ (=== % —=)
fetegoDp 5 G5 nanfige i IS, Sab. 0% dEals 80 il
G2 T D0NLG 00T 3G, 19 To ] i 8 Tl 21 o 7 "nadl,

TTe 3P Wbyl W0 didl ;3 N 9 euigds 40me b, A

AEetO0” Ophs Qergy Q8 A ' 9 6 O 6.5 16 o at . R

W05 o 86 neQplp Q2P 4 T ey Gl T - neds 2 et
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Proftile no,: Nuwk/~F/16/82

uoo0il nome @ KWooempu series

Int. claessificetion : orthic ferralsol (FA0); typic haplustox
(USCA)

Sl el (s & 11

Date of description : 24-9-1962

Described by : wen Ting-tiang amd G.M. Nooss

Lorstion @ Kawana, 2.7 km 8 of Kalulushi turn-off,
LT# grid
3899-542 (sheet 1325B4)

-levation : about 1355 m 8.8.l1.

Landform : hills, midslope, simple slope, uniform

to somewhat concave, b.5% (N)

Vggetation and land use ; medium dense miomido woocland, with
Julbernardia paniculuzta as dominant
species, sleo Brechystegia bussei,
Isoberlinia angolensis, ~Anisopylles
boehmii, Uspac. ssp., the trees are
moderetely well developned; the hilis.arg
not cultivated but chitimene cultivation
is prectised at the foot of the hills

Antnills < mound type, brown, with an averzge base
of 8 m, an average height of 3.5 m and on
average 25 m apart, some having 1 m high
pinnacle type anthills on top, common
small (15 cm high) anthills

Hpumen influence : hurning

Climate : tropicsl savennah with zn unimodel rain-

fall of circa 1300 mm/year

Farent materisl : mets slltstone loecglly rich in biotite
Spil denth : very deep

Drainage : well drained

Permeability : repid throughout

Moisture state : dry throughout

Groundwater : not reached

Surfzce stones : e AL

Erosion : na evidence

LUB code : ‘ﬁn%w%m%ﬁ%ggﬁ_§7§?

Land capability class E28GltiB)s 2

1



Kemarks :

Ah

BA

Buws1

Bws?

Bws3

8c

5 - 25 cm

Gzl o B15) (e

55 -« 150 cm

150 - 165+ cm

165+ cm

- 4Bl

- no.nutans have hbeen cbserved
- the occurrence of well shaped guartz
crystals in the Bws3 may indiceste new

formation of these minercls

PROFILE DERURIFTICN (NwP/RDR/16/82)
cirk vellowish brown(=lightly recdder than 10YR
“/4, moist and 1NYR £/L,cry) clfy loem with a
weok 1ine suuenoular Laeocky structure; naro
(dry), friable (moist), non-plastic and slightly
sticky (wet); many very fine and fine, common
medium &nd few coarse mostly inped pores; many
very fine and fine end few medium roots; very
few fine laterite grevels; transition clear

and smooth

dark brown (7.5YR 4/6,moist and 7.5YR 6/6,dry)
clay loam with & weak medium to coarse subangu-
lar blocky structure; herd.(dry), friable
(moist), slightly plastic and sticky (wet);
many very fine :nd fine, few medium and coarse
inped pores; many fine, few very fine, medium
end coarse roots; very few fine loterite
gravels; transition gradual and smooth

strong brown (slightly redder thon 7.5YR 5/8,
moist and 7.5YR 6/8,dry) clay with a weekly
coherent porous massive structure; slightly
hard (dry), very friable (moist), slightly
plastic and slightly sticky (wet); many very
fine, common fine, few medium and cosrse pores;
many fine, few medium a&nd cosrse roots; very
few small recdish sliphtly hard Fe concretions;
very few fine laterite gravels; trensition
diffuse @nd smooth

gimilar in colour, texture, structure and
consistence as 3Bws1; many very fine, few fine,
medium and coarse pores; few fine, medium and
coerse roots; very few small reddish slightly
hard Fe concretiaons; few finme laterite gravels;
transition gradual and wavy

yellowish red (slightly browner than 5YR 5/8,
moist and 5YR 6/8,dry) clay with & weakly
coherent porous massive structure; slightly
herd (dry), very frisble (moist), slightly
plastic =nd slightly sticky (wet); muny very
fine, few fine, medium and coarse pores; few
fine and medium roots; frequent fine laterite
gravels, including some coerse weathered guartz
fragments as well as well shaped fine guartz
crystals; transition gradual ond wavy

red (2.5YR, moist) clav with freguent weathered
fine grained sandstone fragmente
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Farticle size distribution (%)

denth clay silt fine medium
(cm) '~ sand  sand

0 - 5 30 i 31 b

5 - 25 38 L0 20 1
2H - 55 k@ 32 17 1
55 -100 &3 oAl 16 S
100 -150 50 37 11 1
150 -170 42 36 ehe z

Chemical datz

Frofile noe.

coarse
sand

A ey T

textural
class

clay loem
clay loam
clay
BiEE
clay
clay

L S, T
100 g cl%y(

depth pH pH org avail. sol. sol.
. C El Al Fim
(HZD)(CaLlZ)
(cm) (%) (e ppM——— )
D = 5 505 Lf'a? 1339 13 ﬂodn nodo
5 ot 25 5@3 L}oz 0037 Lf nodo no[:o
25 - 55 595 [+92 0.15 3 nodc nodo
55 "'1DD 507 15‘02 D.D? 2 nedo nodo
100 "150 592 L}oq n'odo 2 nado nado
150 —170 SQL# L:‘oz nodo 2 no 10 nodo
decth ExXENLY  exehtT exphhf iexehfeXxche@SBEL “EEER
Ca Mg h Na Al
(M)  (commmees woemeg/ 100 g 5011 smemmmeem)  (mel©
Be= YoM 75 DML [ .59 T s B 30
B -825800 .06 [{SHEN T 51 T n JaTNETH 27
2585 E5IDETEG @i Z4NSE08 S T 506l (S B 18
55 -100 0,03 o 5+ Sl B T Tiacl e 45
100 -150 0.04 BhEYE @Esd2 T TeOE & Ba/ 17
150 —170 DOOZ DQIIB Do’l? T n-d 892 26

NWF/RDF/16/82
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Frofile no.: NWP/ADR/1S/62
aoll name s Meheba series, acric phosc
- Int. clasgsification : egrici ferralsol (FAQ), haplic acrustox
(UaL&)
0.7 Soil map unit-: U6
1.7 Date of description 8-10-1962
g:g Author : : Wen Ting-tiong =znd W.Jd. Veldkamp
3e1 Lacrtion propos~f Mutancs leseorun Stutirn, DTN
et grid 4139-6265 (shcot 1226A3)
“levation : approximate’y 1200 m &@.8.1,
Landfaorm : platecau, upper slope, slope 1% (w)
Vegetation and land use : fairly dense miombo woocdland with
Brachystegia boehmii &s dominant specics,
also Erythrophleum Africonum and Brachy-
stegie longifelia, morerate growth; the
area is relativelv uninhabited
Anthills : mound type, reddish coloured with an
average base of 9 m, an @verage height of
L5 m and on average 35 m aport; very
:1 few pinnacle type, on sversge 2.5 m high
sete with an averege dizameter of 1.5 m; common
) reddish small anthills with an average
SZS: _ height of 30 cm end an cvercge dismetar
Nede G 0§30 Jom
e i s
Mot Mumen influence @ the surroundings of the nit cppear to --
Notle heve never been cultiv-tcd, but the under-

: growth is regulerly burned
Elimate : trapical savennzh with an unimodel rain-
fall o ciycE 1550 wm/yesr
Parent material : y feldsnatic sancdstones, schist and phyllite

of the Solwezi biotite formation

an1l depth ¢ very deen
Dreinnge : well drained
Permesbility : rapid throughout
Moisture state : 0 - 130 em dry, Jjust moist below
Groundwnter : not reached
Surface stones @ nil
Erosion : no evidence
RENEN NG

LUB code 0 --(2.5YR 3/6)

Land capability class CeCLUB)Y: 2
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Remorks 3 -~ the soil hss = strong microsggregation
B

he profile and

- moderate termite activi
- no clay cutans hove boen ooserved
PROFILE DESCAIPTIUN (Nwk/ADR/19/82)

Ah 0 - 10 rem drvk reddish brown (5YR 3/5,moist ord 5YR
k/G,cry)sendy cley wish a moderate fina
Suuctiyuler pLocky seructure; haro wvucyy,
frieble (moist), ncn-plastic ond slightly
sticky (wet); meny very fine, fow fine,
medium =nd corrse mostly inped pores; many
very fine, fing snd medium, few cosrse ¥
roots; transition abrupt and smooth

BAu1 1 - 25 cm dark reddish brown (slicghtly redder than
5YR 3/6,mpist and 5YR L/6,dry) sandy clay
with a week fine subengular blocky struc-~
ture; hard (dry), frieble (moist), slightly
plestic and slightly sticky (wet); many very
fine, common fine, few medium =nd coarse
inped pores; common very vine and fine, few
medium @nd coarse roots; trensition clear
and smooth

BAuZ 25 - LO cm dark red (2.5YR 3/6,moist «nd 2.5YR 4/6,dry)
clay with e week fine to wedium subanguler °
blocky structure; very hard (dry), friable
(moist), slightly plastic =nd slinhtly
sticky (wet); many very fine, few fing,
medium @nd coarse inped pores; common very
fine, but locally many very fine, common
fine, few mcdium and coarse roots; trensi-
tion gradual and smooth

Bws 40 - 20C+cm dark red (2.5YR 3/6,moist, but slightly
redder than the BAu2, and 2.5YR L4/8,dry)
clay with a porous massive moderstely
coherent structure; slightly herd (dry),
friable (moist), slightly plastic and slightly
sticky (wet); many very fine, few fine
(but more then in BRu2) and medium pores;
few very fine, fine, medium =nd coarse roots

- =
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tion ﬁﬁuLVTIJ;L DT .. Prgfile no. N&i/ADP/19/82

B L SIS

depth clay silt fine medium coarse textursl gravel
(cm) sand sond sand class
0 - 10 &6 22 6 5 % clay ' -
YR 10 - 25 58 20 18 . 2 (4 clay -
2 25 - LO 5% (15 23 2 1 clay -
| bt ~ 100. 85 18 2L 1 2 clay =
ly . 100 ~ 1500 58 16 | 2 12 clay -
150 - 200 &0 14 22 2 1 Elicy -
i Chemical_data_
depth pH pH org. avail. sol. sol.
1 C (> Al fin
1y (H?D) (Lnﬂlz)
;l (cm) ) e T e L
1tly
very 0 - 10 4.9 L.C G 6 B Blo'2
f A= S P B R 00 4.0 PForo 2 Lob L.6
few 25 = L 5.1 L1 D82 1 e sinlE
IT LO - 100 . 5.6 Lo2 D.LE 1 (8 2
100 - 15C 6.1 4.4 n.d. 1 bL,0  7.h4
b 150,54 2008 |62 L. L et e 1 L.0 2l
Ty -
ar depth exch. exch. exch. exch. exch. CEC LCEC ECEC base Al
€ Ca Mg K Na ALl* sat. sat.
. - ( _ E:m‘*({(_l L )
By _ (em) R e i G SV ) B ) 100 g clay (—rp =)
: 0 - 10 0.08 0.12 0.16 iy e 0 BtD 4l s 1. L 74
i 100 - 25" B.09 20 Wl - Ui 517 6.8 1 166 i 55
25 - 40 i W50 7 Sl el S 047 B 9 {18 2 80
40 - 100 1 T D.04 0.03 lpn@2 rodiod 8 1, 2386
100 ~ 150 "Deb8y \DaDS8 i B3ns8: 81 D49 Do T & 1 1 5 . 74
150 - 200 T i LS 0 D45 2o 5 0.9 1 . 9S4
_ohtly * derived from scluble A1 figures

10ts
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NwF/ADP/20/82

Mayondo series

forric scriscl (Fal); oxic pleustults (UsDR)
20

8-10-1982

Wede Veldkemp and Wen Ting-tiang

proposed Mutends Agriculturcl Research
stordinn, UTH grid L1126 -6765 (sheet 1226
n3)

L e o o

@REeescsnainn IVt 5 [ IR ol s el el i
plateau, lower slope, slopc about 1% (N),
microrelief is slightly umeven

pit sited in light miombo woodland with
Brachystegia longifolis end Brechystegia

microphyllea as dominant specics, ailso

m

drachystegia speciformis, Uopace kirkiene,
and

o R

Anisophylles boechmii, FProtec ! Ekebergia
Henguelensis, trec dovelopment is medium

to somewhat stunted; the area is uninhi-

bited
mound type with ¢ brownish grey cdlour,

an average heitht of 5 m a
LD m apert; meny small an
wish brown colourvd, with an av

2
height of 25 ecm and on averzge dieameter

of 15 cm i

Eurning :

tropical. savennah with :n_unimod:l‘rain—

fall ofl circa 1350 mm/yawf

the soil has probebly formed in colluvium
or alluvium cderived from soils geveloped
over sandstone, schisi and phyllite of the

Solwezi biotite formation :

very deep

moderetély well drained

moderete throughout

0 - 100 em dry, Jjust moist below

not reached

nil

theé occurrence of slightly elevated

isolated tussocks of grass indicetes that
ome erosion of surface materieal

s
takes place during heavy reins
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(Lana)

HHEREY Larnd capability clea:

Remarks :

g

1226

CH) ¢ Ah 3 g € cm
i

:gia

|

irne,

lergia AB 6 - 12 cm
1ium

hi-

i

1ae

. BA 12 - 20 cm
Dh._

BT

in-

Yot Bu 20 - 62 cm
ped

T Ehe

BuZ 62 - 160 cm

that

(%}
s

o ALO %
mzn»ﬂhC C CC
Ael wl L10Yr 5/6)
C2ue (LUB); &

- moderate termite pptivity

]

- no clay cutsns heve been observed but
an arpgillic horizon is assumed on
account of the clay increase

- 7 -180 cr pit, 180 - 250 cm augering

PRUFILE DELGAIFTIGK (NWP/ALP/20/82)

very dark grayish brown (10YR 3/2,moist and
10YR 5/1,dry) loam with 2 moderate fine
subanguler blocky structure; slightly hard
(dry), friable (moist), slightly plastic and
slightly sticky (wet); many very fine, common
fine end few medium inped and exped pores;
meny very fine and fine, few medium and coesrse
roocts; transition cleaer and smooth

brown (10YR 5/3,moist and 10YR 6/2, dry) clay
loem with & wecsk to mocderate fine subangular
blocky structure, tending to angular blocky;
hard (dry), fricsble (moist), plestic and sticky
(wet); many very fine, few fime and medium
inped pores; many very fine, common fine and
few medium roots; tramsition cloar and smooth

yellowish brown (10YR 5/6,moist and 10YR 7/3,
dry) cley loem to clay with many brown

(10YR 4/3,moist) colourations, the rubbed colour
is yellowish brown (10YR 5/4,moist); week to
moderete fine and medium subsnguler to angular
blocky; slightly herd (dry), vcry frieble
(moist), plastic and slightly sticky (uwet);
many very fine, common fine and few medium
inped pores; common very fine and fine, few
medium roots; very few small soft red Fe
concretions; tramsition clesr and smooth

yellowish brown (slightly recder than 10YR 5/6,

‘moist and 10YR 7/6,dry) clay loam to clay with

commnon decressing to few faint dull yellowish
brown colouraticns; weak Tine and medium sub-
angular blocky tending porous maossive; slightly
hard (dry), very friable (moist), slightly
plastic amnd slightly sticky (wet), many very
fine, common fine and few medium inped pores;
common very fine, few fine and medium roots;
transition gradual and smooth

strong brown (slightly browner then 7.5YR 5/6,
moist and 7.5YR 7/6,dry) cloy loem with a
moderately coherent porous massive structure;
slightly hard (dry), slightly plastic and
slightly sticky (wet); many very fine, feuw
fine and medium pores; common very fine, feuw
fine and medium roots; tranmsition clear and -
smooth



- A4q =
gg 160 - 230 cm brownish to olive yellow (10YR to 2.5Y &/6,

moist ond rubbed) cley with few fine prominent
yellowish red (5YR 5/6,moist) end few, increasi-
ng with depth to common, fine feint to distinct
light yellowish brown (2.5Y 6/Lkmoist) moitles,
the red mottles incrersing with depth to many
and becoming plinthitic in character; mocog-
rately coherent porous massive; slightly hard
(dry), friable (moist), slightly plestic and
slightly sticky (w.t); common very fine and fine,
frw medium pores; few very firn, feow to common
Tire and few medium roots; very few fine rrunded
laterive yruvees, incicasing with depuh to
freguent

Besg 230 - 250+cm  genecrally similar to Bg, but with very freguent
fine rounded laterite gravels and without red
mottles

ANATLYTTCAL DATA Profile NWP/ADP/20/82

o o e o e o o A oo Tt e e o T o e ok b e e 2o ot e e
Pt f et e et e b ]

depth clay silt fine medium coarse textural gravel

(cm) sand sand sand class
O- 6 33 23 41 1 2: 'elay loam =
6= 20 50 27 26 2 1 clay teef

20~ 62 50 18 28 2 2 clay 10,5 #%

62=110 49 21 27 1 2.  clay -

110-150 47 20 25 2 e clay 15,1

150=200 41 18 28 € 1 clay 1952

Chenical data

depth pH pH ' org, avail, sol., sol.

TN b §) i Al Mn
(cm) SHZO) SaLa Jiniap, (oSBT, wessovmn]
Gk BrFS B4 2 ¥ Siiow il 48 siseiohe <, 5.6

6"” 20 507_\ 4’06 On78 2 304‘ 500

20=’ 62 508 4’.4‘ 0032 1 390 206

62:"110 6:11 4‘.5 0032 1 4‘;0 108

110“’150 6.2 4"}5 . nodc 1 4’08 008

150-200 6,1 4.4 Thsd g 1 S iy

depth . exch, exch, exch, exch, exch., CEC OEC ECEC Dbase Al

Ca Mg K Na Al * Pel, B8,
( imed )

(cm) (v=memme— meq/100 g 801l fmmee—meme=)\T00 g clay’ ( % )
O- 6 1.98 0167 0524‘ 0003 0040 7-4‘ 22 10,‘] 59 12
6"-" 20 0094‘ 0040 O¢09 OQOZ ‘004‘2 501 10 307 28 22

20~ 62 0426 k¥0, 25 OML 0,017 0,57 4,1 8 240 16 37

N6 2=i10: . 0,06 0,76 0,07 il 0.49 4.0 8 lieh 4 63

Y E0=150 45010 018 ci0, 14 0. 020,59 3,4 ! e 13 57

150-200 0,05 0,13 0,09 0,01 0,47 3.4 7 1.8 8 63

* derived from soluble Al figures
** data suspect ' '
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Profile no.: NwF/AD¥/22/82
ent S LY St Misemfu s€ries »
i;;i— Int. cleagsification : orthic ferrvulsol (FALD), wltic haplustox
eS8, (USDER)
P Soil map .unit s 36
rd Date of description : 16-10-~ 19@2
dfinc, Auther RelMe Ngnéc anc Wien Ting—timng
mon Location? ¢ alnng Muipilunra -Chibuika road, about
BRasd ' ‘ 2.8 lpit bactt ot shedBinga tridcess CH M gric
|  2174-6975 (sheet 112L04)
— Elevation - about 1390 m a@.s.1.
ed Landform : strongly dissected platecu, upper slope,
slope 1% (SE), but steeper sloper (B)
~ are locally dominant
Uegetation and land use ; pit sited in scrmndﬂry miombo woodland,
more than 5 years old, with Isoberlinisas
; ‘angolensisvas dominent species, also
Pericopsis angolenﬂié end Diplorhynchus
ii condylocarpon; the area is feoirly heavily
- | cultivptgd, mostly under the chitemene
O system, with cassava as main crmgﬁ/
Anthills combined mound-pinnacle type, brownish
' coloured with an average base of 7 m, an
avurége.height of 4 m end on average 80 m"
8 miedetly tﬁe pinhacles are on zverage 1.5m
high and 1 m in diemeter
Humﬁn inflyence : burning and fualmumd gethering
’&limate - '.trmp{cal savannah with 2n unimodal rain-
, ' o fall of circe 1300 mm/year
Parent materisl = metq-urglllltc, meta-siltstone and sand-
Al . %1 ... .7 'stones of the Kundulungu series, with a
sat. : N, strong admixture of_Halahnri sand
P ) Seil depth 2 i e O ey AeiEp
;g " R e e well drained.
3T Permeability : : rqpld throughmu+
g% Moisture state :. g - 58 cm'moist, 58 - 78 cm just moist,
63 : dry below after rains
Groupdwater "z . ) not reached - i
Surfﬁct'uqunes srieim : (24 Phl
Rock: Dutcropq + g nil "5. : 4 " -
:Eruslon : | "‘ no viéihie evidence
| RN - Y oo v

LUE code B s L B LG
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Land ‘capability class : gainiEyy 5

I

iIm

=0

emacks - 0 - 185 cm pit, 185 + cm
avoering
- na clay cutens heve been ouserved
- moderate termite =ctivity
= gand greins are mostly wuncoated,
olthough there is = slight increase

in coatiny with deapth

PROFILE DESCRIPTION (NWP/RDF/22/82

Ah o - 7 cm brownish bleck (7.5YR 3/3, moist) and 7.5YR

. L/3, dry) sand’losm to sandy clay loam with
a weak fine to medium sub:noular blocky
structure; soft (dry), very fricble (moist);
many. very fine, fine and medium, fzw coarse
mostly exped pores; many very fine and fine,
few medium roots; transition clear and smooth

RB 7 - 15 em derk brown (5YR 4/L,maoist and 5YR 5/6, dry)
sandy loam to sandy clay loam with & weak fine
to medium subangular Slocky structure; soft
(dry), very friable (moist); many very fine
and fine, common medium mostly inped pores;
many very fine and fine, comron medium and
coarse roots; transition gredusl and smooth

BA . 15 - 58 cm recdish brown (5YR 4/6,moist) sandy clay loam
with a moderately coherent porcus massive
structure; slightly hard (dry), friable (moist),
non-plastic and non-sticky (wet); meny very
fine anc fine, common medium pores; common
very fine, fine and medium, few coarse roots;
trsnsition diffuse and smooth :

Bws1 58 - 78 tm dark reddish brown (slightly redder then 5YR

- 3/6,moist and 5YR 4/6, dry) sendy clay loam
with a moderately coherent porous massive
structure; slightly herd (dry), friable (moist),
non-plastic and non-sticky (wet); meny very
fine and fine, comron medium pores; common
very fine and fine, few medium roois; transi-
tion cdiffuse and smooth

Bws?2 78 - 300+ cm reddish brown €2.5YR 4/8,moist) sondy clay
loam with a mocderately coherent porvous massive
structure; slightly hard (dry); friable
' (moist), slightly plastic and
slightly sticky (wet); many very fine and fine,
few medium pores; common very fine and fine,
few medium and coarse roots . 2

o N U

o
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ANLLYTIGAL DATA

Particl

o0 - 7
7 - 15
159 58
58 - 78
78 =130

Chemica

S o o o e

7 - 15
15 - 58
58 = 78
928 <130

At e

- Al =

BRnpfacle nos

Particle size distribution (%)
clay silt fine medium cocrse textural
sand sand sand class
21 15 25 2L 2 “sandy clay
19 qif 2 L7 . sgndy loom
22 11 a1 26 3 sandy clay
32 S 2.3 25 1 sandy clay
B2 27 €% 55 1 'sandy clay
Sonoa
pH pH Orge guat oo snl, sol.
C P al Mn
CHSHY - XGB0 L ) i), joil i flierr—magee)
L}°9 ‘ LI'CD 1068 19 nedo nod.
b,7 et g 11 Ned, Note
L.8 4.0 il 53 5 il i (s (ol
5.0 Lo Ul 55 5 flads e Ele
Dk L1 Flellc b Ned. 5,
exch. exch. . exch. exch, exch. CEC Lk
La Mg K Na Rl g
(st iiome g/ M0, g° e il ] L
Oeh8 - Ha2? “Ugih ned 542
De’lu anB D.D? = n.d 601
Gn’llﬁ' 0011 DoD1 0003 n‘d SoD
U867 1.85% A0 07 Dl actl Lo3
B.0% 0,02 30002 BJe2 ned 3.7
suspect

NLE/RDP/ 22/ 82

loam to sandy loam

to sandy ciay loam

loam :

loeam

loam

EC LCED base Al
med. satc sat.

y@=~= )

Lg Matle 7 18 "nads

32 Noede 5 Hile @l

¥t Weda 6 . Aetls

14 Mle s Bl ) Il

1 o Gl b MNed.
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Profile noe: Nub/ -l /23/82

aoil name T Mazobuka series

Tnhe clfssificetian 5 ferric luvisol (FRAD), ultic palcustalt
(USDA)

5cil map unit : 27

Date of description : 16-10-198¢2

Described by 3 gen Ting=-tiang.

IEBie=a e mae elong Mpinilunge-4e%ampu rn=d, ~bout ’

’
W ot Lhiwome schocl, UTM orid 2UuZ2b-64 35U
(ohrot 479500)

Elevation : about 1280 m @.Sele .

Landform : strongly dissected plateau, watershed
between two tribituries of Mwoji sfream,
slope 1 - 3% (NNE), the slope is somewhat
irregular, with relative height differe=.
nces of a few m i s

Vegetation and land use : pit sited in thinned miombo woodland,
with Brachystegio boehmii, longifolia.

; . and spiciformis as dominant species, also

Diospyros kirkii, Piliostigma thonningii
and Faurea speciosa, the trees are :
moderately well developed; local cultie-
vation ‘is’ mainly cassava under the chiti-
mene system, while conions and sweet
potatoes are grown in the fairly wide
dambos® bordering the streams »

Anthills : " mound &gpe anthills, brownish' coloured
with amn aversge base of 5 m, énd:average

height of 2 m and on average BD‘m apart

Human influence 3 burning and cutting of vegetetion

Climate : tropical savannah with an unimodal rain-
fall of circa 1225 mm/year

Parent material : thinly bedded silty schist, with inclu=~

sions of guertz concentrations

Soil depth : very deep at the pit site, the soil depth
varies over short distances from very
deep to mocderately shellow, predominantly

moderately deep

Drainage : well drained

Permeability : 0 - 110 cm rapid, moderate from 110 cm
Moisture state = moist throughout @Fter reins)
Groundwater : not reached

Surface stones : very locally (shallow soils) 5 - 10%

1
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Land capebility class ;
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em, Remerks

what

E e

Ah 0-- 11 cm

also
Ll
B4 1 - 73 cm
i - , &Y.

iti-

Bt2 73 - 110 cm

in=-

epth

ntly Bt3 110 - 128 cm

o AR
mostly quartz gravel at ‘theé-surface
very locedly the parent material is
exgposea in the form of 1 m high outcrops
at the pit site there are no signs of
buf the

position makes the land susceptible to

erosiaon, geomorphological
strong erosion if the venetuation is
cleared =nnpletely and no sonsrereation
messuTes mouldhﬁﬁ taken

Paeainel "
8 - - (5YR 4/6)
C2s (LUB),1

mial

PROFILE DESCRIPTION (NWP/ADP/23/82)

dark brown (10YR 3/3,moist and 10YR 5/3,dry)
loam (field texture sandy clay) with a weak
fine subangular blocky structure; wery friable
(moist), non-plastic and slightly sticky (uwet);
many fine, common very fine, few medium and
coarse mostly exped pores; many very fine and
fine, common medium roots; transition elear

and smooth :

yellowish red (5YR 4/6,moist) clay with a
mocerate medium to coarse subangular blocky
structure, tending to ~mngulsr blocky; friable
(moist), plastic and sticky (wet); patchy
thin cutans, slightly redder in colaur than
the matrig; common very fine znd fine, few
medium and coarse inped pores; many very fine,
common fine end medium, few coarse roots; few
very small (1,- 2 mmlyhitish rock fragements;
transition gradual and smocth

yellowish red (5YR '4/6,moist and rubbed) cley,
the colour being & combination of & reddish
brown (5YR 4/L, moist) metrix and broken
moderately thick yellowish red (5YR 4/8,moist)
cutans; moderate (less well developed than in
Bt1) fime to medium subengular blocky; friable
(meist), plestic and sticky (wet); many very
fine, common fine and few medium inped pores;
many very fine and medium, few fine and Sl
roots; freguent very small (1 - 2 mm) whitish
rock fragments; verv few red small soft Fe con-
cretions; transition graduasl =nd smooth

dark brown (7.5YR 4/L,moist) clay with a weak
fine to medium subanguler blocky structure;
firm (moist), plastic end sticky (wet); patchy
moderately thick cutans; common very fine and
few fine inped pores; common very fine, few
fine, medium and coarse roots; freguent hard
large black Fe/Mn concretions (rock like);
freguent fime and coarse guartz gravel;
transition clear and smooth


file:///j-jvy

Btk

ANATYTTCATL DATA

128 = . 155+ cm

-

W7 -

crrk brown. (7.5YR 4/4,mpist) clay with a

strungly cuilerens poruus wes. iVve structure;
firm (moist), plastic snd stickp (wet) patchy
ck clay cutans;few very fine, Tine and

mod-thi
mecdium

e e e S o e e o St o o St ot S S e o e o S A e e s

8epth
(cm)

O- 11
11—~ 73
73-110

110--155
155-=165

Chemical data

110-155
155-165

¢ depth

(cm)
oo
1L 75
75110
110155
155165

*  derived from soluble Al

19101 5= o

Tew
concreticns (rock
and coarse quartz
fragments, partly

like);

grovel and

very

hard large black Fe/Mn

freguent fine
weathereo schist
stained by Fe

Profile NWP/ADP/2%/82

figures

clay silt <fine medium coarse textural
sand sand sand class
22 a0 el 1 1 loam
58 29 i 3 3 clay
56 30 8 3 3 clay
56 31 9 2 2 clay
52 34 13 - 1 clay
pH pH oagy [ n aifeiid $8 46, gl
@ ' Ere Al, .HMn
(M0, 2(U8Cad. (e yig ppit )
e o R TeS 16 10,0 17.0
5.1 . 4.4 Ot 1 10.61198,6
Sl 4.9 0428 ! B ke 2
o) T (3905 I K g T e B
SR naes R A4y i 10.4 6.6
exch, exch. exch, exch. exch. CEC CEC ECEC
Ca Mgg K e i ( meq )
meq/100 g £0il =—m———eme—)'T00 g clay’ (
5 s o b B 6 s o R R e P 13,7 62 47,2
5.04 4,02 0,41 0,05 1.31 8.4 32 18,7
B0 TR e e R 19.0 34 24 .8
Be90 1ol 82 0,20 20,05 1,26 20.4 36 &
Felo " Juc i Bael " U~ 1528 20,9 - 40 31,7

base
gat.

67
52
67
69
i

A
sat,

L)
12
12
9

8
8

%
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Profile noe:

'S0il name :

Int. classification

Soil / mapping unjit-<

Described by .z -

Lotatien & T4

Elevation :
Landform & 0k
Vegetation and land

Anthills :

Human influence

Climate :

Soil depth @ .

i Prainage ¥

()

.Date of description- °:

use-

- 448 <

i

NWF/KDP/25/82
Chinsgli, Kalahari phase

ferrelic luvic arenosal (FAO),. oxic

.paléustult (USDAR)

28
19-10-1982

ien Ting=tiang

© alormg Chikwka - Kamupandas road, ebknut
8.5 Km W of the turneoff at Chibwka, UTM
~grid 1974-6652 (sheet 1224LA1)

about 1460 m 2.s.l. :
plateau,. up;er slope, slope 2% (E)

pit sited in Kalahari woodland, with

Brachystegia boehmii as dominant species,

aiéoiDiplarhynchus condylocarpon, Cryptoe

- sepalumiéxfuliatum ana Erachystegia spicie

~ formis; the aree is not inhibited at

Permeability : ) CELTR

_Mnisture state .

Brohnduatgr o
Surface stones :
Rock outcrops

Erosion

LUB code :

Land capability class :

Remarks :

present
very few 15 cm high small anthills

‘non ebservable
.tqppical savannah with: am unimodal raine

fall of circa 1250 mm/year

Kalahari sand,

very cdeep
somewhat excessively drained

.rapid throughout
0 - 53 cm moist, 53 e 142 cm just moist,

~below 142 cm dry

not reached

nil

nil

no visible erosion
1X BBB

A - - (5YR 3/6)
834 CLUB) G
- no cutans have been ohserved but an

d
aasum; on account

argillic horizon is
of the clay increase
- few fine charcoal mottles below 32 cm

- 0 - 175 cm pit, 175 - 300 cm augering
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BA

Buw1

Bw?2

Buw3

Bul

18

32

53

142

-

18 cm

32 cm

53 cm

142 cm

300+cm

o BT

FRUFILL DESCHIFTION (NuF/aDP/25/82)

P

dark recdish brown (5YR 3/2,moist and 5YR 5/3,
dry) loamy sand with about 50% uncosted sand
grains single grain; loose (cdry), very friable
(moist); many very fine and fine pores;

: medium _ many very fine and
fine, feuw roots; trensition clear and
smooth

vellouigh rre (5YR 4/6,mcist) lramy s-nd tn
suiny loam Lich about 60% uncomted sunoc 4ioin
weak fine subonguler blacky, tending to porous
messive; so”t (dry), very friahle (moist):
many very fine and fine, few medium pore; many
very fine and fine, common medium roots;
transition gradual and smooth

dark reddish brown (5YR 3/6,moist) sandy loam
with about 30% uncoated sand grains; weakly
coherent porous massive; 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 brown (slightly redder than 5YR
3/6,moist) sandy loam with about 10% uncoated
sand graoins; weakly coherent porous massive;
very friable (moist), many very fine, common
fine and few medium pdres; many very fine,
common fine and medium, few coarse roots;
transition diffuse and smooth

red(slightly browner than 2.5YR 4/6,moist)
fine sandy loam with very few uncoated sand
grains; weakly coherent porous massive; very
friable (moist); many very fine and few fine
pores; many very fine, commen fine and medium,

few coarse roots; transition diffuse and smooth

red @.5YR L/6, moist) fine sandy loam; weakly
coherent porous massive; slightly hard (dry),
very friable (moist); meny very fine and few
fine pores; common very fine, few fine, medium
and coarse roots
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ANALYTICHAL DRTi Profile no. NWP/ADP/25/82
Particle size distribufion (%)
depth clay silt fine medium coarse textural
(cm) sand sand sand class
0- 5 35 19 24 50 2 sandy loam to loamy sand
5 - 18 3 18 25 L8 3 sandy loam to loamysand
18 - 32 14 14 27 L2 3 sandy loam
32,~ 55 .12 14 24 L8 2 sandy loam
53 -100 12 14 Ly 28 2 fine sandy loam
100 -160 16 18 61 L 3 fine sandy loam
Ghendgal. doiis
depth pH pH org. avail. sol. sol.
G P Al Mn
(H,0) . (Call) .
(em) 2 (% 8¢ i )
D - 5 5.1 l"o" DQBD 13 H.dn nodo
5 - 18 L"‘S 308 DQSLI‘ ll' n.do n.d.
18 % 32 l’.B ll'.D 0051 2 n.d. nodo
32 - 53 5.8 t‘-." 0035 I-| I"I.d. nnd.
53 -100 5.[] l+..2 n.do 2 nod. l'l.do
100 -160 5.0 t".‘l nudo 3 noda nodo
depth exch. exch. exch. exch. exch. CtL CEC ECLC base Al
Ce Mg K Na Al (B 3 sat. sat.
(cm) ( - meq/100 g soil ) 100 g clay(——i—)
D - 5 0038 0016 D.DS - n.d 3.7 76 l'l.d. 16 n.dc
5 - 18 0,02 g 2esiis f2e AN ne.d SN2 bt il (@l 2 filla e
18 ol 32 D.DB 0.01 0001 D.UZ nod 2.5 18 \"I.d. u ned.
32 -~ 53 0.05 T 0.01 - nodo 2.0 17 H.C!. 3 n.d.
53 "100 0008‘ 0002 T - ncd. 1.6 "3 n.d. 6 n.d.
1DD "160 DoDLF T T D.DZ nodo 1."’ 9 nodo t" nod.



B sl e niege
50il neme :
Inte classificetion :
S80il map®emit 2

Date

Described by :

of description :
Logrtion: 2

Elevation :

Landform

Vegetation and land use

Anthills :

Human influence
Bildmate 2

Parent material :
5o ld enks s
Drainage
Permeability :

Moisture state :

Groundwater

Surface stones :

- &51 = 5

NuF/RDF/026/82

Mehebs series

rhodic fecrrelsol (FAD), typic haplustox
(LSDR) SV 3/

10

19-10-1982

Wen Ting-tiaong

along Mﬁ*nilunfé - Fabowpo road, abrut
5 km & of Chibwika school, UTM gric
5055-661C (sheet 127410)

about 1305 m 8.s8.1,

dissected plateau, near crest of minor
watershed, convex slope 1% (E),

pit sited in cleared miombo wocdland,
with Brachystegins boehmii, Brachystegia
speciformis and Isoberlinic angolensis
as duminanthspecies, also Diplorhynchus
condylocarpon moderate to suheuhat
stunted vgrbth land use is mixture
of chitemene farming (cassava as main
crop) and small scale pérmaneht Fafming
(maize as main crop)

combined mound and pinnacle type, red-
dish, with the mounds having an avirage
base of 8 m, an averagé height of 25 m,
end. on avernge 70 m apcert, the pinnacles
having an average diameter of 1+ m and
an average height of 1% m; common small
50 cm high anthills with a
20 cm

cutting and burning in the

ciameter of

forest, hoe
cultivation on cleared land

tropicel sevannah with an unimodal rain-
fell of circa 1250 mm/year .

probably meta-argillitc and meta-silt- -
stone of Kuncelungu series

very deep

well drained .

moderately rapid throughout

C - 50 cm moist, just moist below (ofter
rains) |

not reached

nil
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Lanc capahility class :

nemarks @

‘%
. -

Ah \ 0 5% 8 cm
3A 8 -~ 22 cm
Bus : 22 - 1654+ cm

- 4&52 =

sl

no svidence of actualsercsion, but the
amount of washed material at pleces
whereqsthe land hos been clegzed by bull-~
dozer for road. widening se.ms to indi-
cate that these soilsg ore fairly erosive
Bl e
Ad= - (PLEYR 876)
Aty 2

L

- no clay cutans hsvabbecn obgerved

moderate termite activity

slight micraggregation

PROFILE DESCRIPTICN (NWP/ADP/26/82)

Y

dark reddish brown (slightly redder than 5YR
3/6, moist, and 5YR L/6,dry) cley with a weak
very finme to fine subangular bloeky structure;
slightly hard (dry), frisble (moist), plastic
and slightly sticky (wet); common very fine

end fine, few medium and cocrse inped and exped
pores; many very fine and fine, few medium
roots; tramsition smooth @nd clear

dark reddish brown (2.5YR 3/L,moist) clay with

a8 wesk fine subangular blocky structure; very
friable (moist), plastic and sticky (wet);

many very fine and fine, few mecdium inp:d pores;
many very fine, common fine encd few medium
roots; trensiticon smonth and diffuse

dark reddish brown (2.5YR 3/6,mnist) clay with
a moderately coherent porous massive structure;
very friable (moist), plestic and sticky (wet);
many very fTine, common fine ond few medium
pores; common very fine, fine ancd medium roots;
very few fine guartz grevel



P = 58~
SR E AR P

FNGLYTICAL DRTA Profile no. NwF/ADF/26/82
E;zg;gég_élze_ggﬁﬁzgégzggﬂ ()
depth clay silk - fime -medium cosrse textural gravel
Cenes ‘ sand _ sand sand cless
ol 8 # 52 35 1 1 1 clay &
§ 09227« B3 33 2 1 1 clay -
22 5 SUEELR SR g T 1 clay | * i
ST -0 e Rl 6 g 1 clay &
100 =150 56 e v & SRR g b clay -
por ef G ;
Y T _ t
: ggzmégzl_ggE; |
' depth pH igiils ”fdrg;f avail. 501 sol . micronutrients’
| : % e g v sl Mn (L oz e i 1[5
(gm) - (HZD) T(B8B1,) (B): | (oo PPM )
g ¥a Vil LAY SLE 6 546, 303; s 5.0.1847.2.7 0.14
(08 =227 5ol 43 0,64 v 15660 154 3.1 16.7 0.9 0.15
.22 = 5O Bg6 T2 0.3 T 948, 9% 1.8 8.9 2.2 0.09
TEIBQTIAnet SAENE ALn ] atean g U paat 108 B csh U og g, Ald n.d nad.
. B0 = 1500 §ohT SMIATT & TRT dyl €S0 N a 1768 . 130 n.d nod ned ned.
25D -ZDD 503:1 -:>noa: nod 3 nbd' -m.d n.d nnd od nod ncd
‘depth \exch. exch. exch.  exch.. exch. CEC CEC ECEC base Rl
oy Ca e S e IR T R R (—.meq __y set. sate
(em) (====f=+;======mmeq/'lDD T sd;.l ) 100 g clay(di—-)
! 0 - 0632 " 0.83%q, i AEET 2.8 SGi.2 @ s gl J 1y B3
: g 22 iD.06 - 0.40 ' 0.23  B.02 BL26  Vi.E T 47 he & 76
goViisn® Pl97° 052y 0i18i00i08 s 5 9.8 14 n.d 7 ol
50"o400" G.09: 0,23 "B S0 '0lHd 1.83 9.8 b 3,7 7 73
100¥23507 o088’ TRES7C0L09* ' oned 1479 9,7  Ah 3.b 2 93
250 -BDD nodo nndo nod nodn 1071 nod n‘d nod I'lolj nod

%
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Broflle inbe:
aBill pname =

NG b i@ o RS @ ek e

S0 1 ‘mdn SutEs s
Date of description
Described by :

ISEEet e ne:

Flouot+inn

.Landfurm >

Vegetation and land use

Anthills :

Human influence :

Climate :

Parent material :
Soil depth.:
Drainage ¢
Permeability :

Moisture state::

Groundwater
Surface stones. :
Rock outcrops :

Erosion :

LUB code'

Laﬁd'bapab‘lity class .

Remarks :

= 553 ~ -

Nk /RADF/27/82

Misumfu series, Kelahari phase

arthic fer ralsol (FAD), ultic haplustox
cushn) 5

i

20-10-1882

JdoF . Broekhuis

necr Hnnongcghﬁﬁ Myl Pdnmaa, WnM. grid
1ybo - 7029 (sheet 112L01)

MWD m adtel.

gently undulsting plateau, interfluvd,
glope “1.5% (8h)

;helnhari woodland with Cryptosepalum

exfoliatum, Braéhystegia boehmii and
Brachystegia spiciformis as cdominant
species, tree cover generally dense but
locnlly medium (es ot pit site), moderate
growth; shifiing cultivetion with cassava
as maln Bfop

mounc type, redoish brown, with an
average height of 6 m, @an svemage base
ofém, and an avurége distance of <200 &6
30 m

none at pit site

tropical sevennah.with an unimocal rein-

£

fall of ciree 1325 mm/year
kalahari sand X

very deep

well drained

rapid throughout

0 - 70 cm moist, 70 - 165 cm dry, 165 =
210 om moist, just moist below (after
reins)

not reached

nil '
(1L

no evidence &t pit site

' 1Bccc -

A - -~ (5YR 4/8B )

53t (LUB), 3

- no clay cutens have been observed

- 0 - 185 cm pfsfile pit, augering belouw

- 0 - 150 cm common krotovinas and old



5 - Asll"'

root -channels fillecc with cark

.

groyish material

FALFILE DESCIIFTION (NLi/ADP/27/82
vy dark HBrown (7.5YR 2/3, moiat ahd 7.5YR
, dry) sandy lcocom with & waak fine to
cdium subsngular oblocky structure; very
rieble (mnlct}; mony very fine encd fine,
common medium ond coarsc inped end exped pores;

i gnc fine, cummen medium and

{4

many very T o
] ) ' grarse roake rarsitiaon emooth and clear,

w-j

+

"k 15 - 35 cm reddish brown (5YR 4/4, muist =nd 5YR 4/6,dwy)

L swnﬂ” ‘ﬂ*: with 2 weok mecdium subsnguler
blocky str "UJL; vory frioble (moist); many
very fine ang fine, Bommmn medium and Fem
coarse, mainly inped noresy many very fine,
fine and nrflum, common coarse roots; transi-
tion smooth zncd gradusl. ‘

Buws 1 35 = 70 em vyellowish rod (5YR 4/6, moist) sandy clay loam
with & weak medium subanguler blocky structure;
very frisble (moist); many very fine =nd fine,
common medium ond few goarse, meinly inped
Pores; many fine, common very fine, few
medium ancd cosrse roots; transition cleer and
wavy.

Bws?2 70 - 210 cm  rgddish hrown (5YR 4/8, moist and 5 YR &/8,
dry) sendy clny loem with @ massive porous,
moderately coherent structure; Hard (dry),
very frichle (moist), slipghtly plastic and
non «aticky (wet); many very Fine, commaon
fine, fuw medium and coerse pores; few very
fine, fine, medium and cosrse p

Bws3 210 - 300+ cm red (2.5 YA 4/8, moist) sandy clay le
: gradually chamging to samndy clay at 300 cm;
frigble (moist), slightly plastic and non
sticky (uet)




YR

['ﬁNl LY;J..HL D‘xli

B

- £#55 =

Frefile, no.

BEoiisde pize gisbribudion, (ke
depth clay silt fine medium cosrse textural
(cm) sand sand sand class
0 - 15 16 22 28 31 3 sendy loem
25 - 35 14 30 20 Sl 2 fine sandy loam
35 - 70 24 18 30 2% 1 sancdy cloy loom
70 —125 25 2 26 25 3 sendy clay loam
125 =160 26 16 2%, 2 2 sancdy clay loam
themical data
derpth nH pH iR avail. sole sole
(cm) (H,0) (taCl ) C P AL Mn
(%) % ppm o)
D - 15 L|‘06 307 1076 13 nodo nodo
15 - 35 L?oB 309 DoBD 3 nodo ne.d.
35 - 7D L{'oa L{'oD D.35 2 nodo n.de
7{3 ""25 heB L’oD nofdo 2 nede nod.
125 -180 D 2 L2 il Bl 2 Nodoe Nodoe
derth exch. exch. exch. exche exche ULEC CEC
Ca Mg K Na Al (chmgg o
(em) ( Meg/ t00raa0il =) yrg e
D o 15 0.19 0011 DoDB bl nodo 1007 67 nod.
15aandlb 0.0%9 BeManBal1u 007 Gl o Gt o e Neto
35 - 70 0.07 T T - Ne.de Sk Nodos
70 -125 Bl 0 0.01 T 0.03 Natle LS, fleEle
125 "/lBU UODE UQD} T U903 nodo 201 B noda

(-

(X \C I GV

NUuFF/RDP/27/82

ECEC base Al
sate

Lot g

sate

HitolGlte
MnL oo
it
) s (e
M oltle



- 456 ~

Profitlie mol: Nwe/RDP/28B/82
qoil name : Mulonolo: series, greveliy phase
Int. clessification : xanthic. ferrelscl (FAL), petraofferic

harplustox (LSUA)

Soil map unit @ 35

Date of description : 20-10-19872

Described by : Wen Ting-tiong

Legatione: : =long Solwe2zi - Mwinilunge.roed, chout

™ .1 km W of Lumwana west streem, UTHM grid
29L9-6925 (sheet 1125 C3)

Elevation : about 1455 m ' BeS5.l.
Landform : rolling hills, upper middleslope, slope
| 27% (NE) '

Vegetation and land use : pit sited in disturbed miombo woodland,
with Brachyetegia bochmii and Brachystegis
'spimifprmismﬁswdnminant sp&éies, also
Umpaca'kirkiana and Uiplorhynchus condy-
losnarpon, vegetation cover light ond tree
gromth moderate to poor; locel land use
ig chitemene with cassave &g main crop
Anthills : mound type osnthills, greyish brown
coloured with an averege base of 7 m, an
,
average height of 4 m and on average 50 m
apuert, some with a smell pinnacle tyne
anshallenns tn
Humezn influence : cutting and burning of vegetation
Climate : tropical savannah with an unimodel rain-

fall of circa 1150 mm/year

Parent material : gronitic gneiss of the Dasement complex
Soid deptin & deep

Drainzge : well droined

Fermeability @ mocderately repid throughout

Moisture state : moist in Ah horizon, just moist below

(after rains)

Groundwater : not reached
Surface stones : locally some fine and coarse quaertz gravel
(about 0.1%)
Rock ocutcrops : nil
Erosion : no visible erosion
1C EFF

LUB code @ A - - (10YR 5/6)

Land capability class : £1 4LUB): &
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10

22
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90

10 em
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BONET

100+ cm

~ 857
- No cutans hesve been obhiserved

Jr

—smarerate: bermite. aptivity

PREFT IFTION (NWP/ARDP/28/82)

cmawsmoe e s T m X f.':':Lﬁ.rc.

dark yellowish brown (10YR &/L,moist ond 10YR

dry) sandy clay loam with & week coarse
rurb. strunture; alightly haid (dry), verwv
ricble (muiuh)’ o

15 w5 Laighhs: Bysnliaeiba eléanc. slightly
z:'?‘ﬁr'l/\yl (l-l' '%':'l; ...~.ar!\-’, ""‘1"\/ Pl s e F?r\'—., ""L'
medium nnd coarse inped anc exped pores; many
very fineg ond fines Few medium roots; transition
clear and smoocth

brown (10YR 5/3,moist) sandy loam with © week
fine to medium subangular blocky structure;
very frisble (moist), slightly plastic and
slightly sticky (wet); many very fine, common
fine and Tew medium inpcd pores; CcoOmmOnN VETY
fine, few Tine and medium roots; transition
smooth and gredusl

yellowish brown (10YR 5/L,moist) sendy

clay loam to s+ndy loam with a wesk medium
subangular bliocky structure, tending to angular
blocky: friable (malst), plastic and slightly
sticky (wet); meny very fine, -common fine and
few medium’ inped nores; common very fine, few
medium and coarse roots; very few small soft
red Fe concretions; transition gredual and
smoaoth

vellowish brown (10YR 5/6,moist) sendy clay

loem with & we=k medium to cosrse subengular
blocky structure; friable (mois t) plastic and
sticky (uwet): many very fine, cummcn fine and

few medium inpg®d pores;eéfeuw very Fnes - Fines

medium and coares roots; very few smzll soft |
red Fe :wncretions; transition clesr and wavy |

yellowish browm (10YR 5/6,moist) sandy clay |
with very freguent smoll enc large hard Fe ;
concretions, moderstely well rounded and badly '
sorted; few fins guartz gravels


file:///jct/i
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ANELYTIGIL DaTh Frofile no. NUP/ADP/28/82

L S e

Particle size distribution (%)

depth clay silt fine medium coarse textural

(cm) ) sand sand sand glessg

0 - 10 26 17 35 14 8 sandy clzy loom

10 - 22 18 26 2 17 = sendy loam

22 - 3L 2 18 33 18 11 sendy clay loem to sendy

loam

3L - S0 32 21 26 11 10 sandy clav laocm
Chewical dote
________ FeEo=

depth pH pH mfieln) aveil, sole. sola

$5,0) ©aCl) © 2 Al Mn
N 2 ’ - ’ 3 ;

(cm) i (%) (= ppm )

D -~ 1D 503 L"o"‘f‘ 1056 16 nado nodo

1[3 yad ?2 500 u.’t [).83 6 nodo ncda

22 - 3L 5,2 L1 B2 & L [, B (i (Bl

3‘"’ - 9{3 503 L}o,‘ 0021 3 nodo nodc

derth 240Nk, EXBleu=eXehc s fexaghrugexoh, | CEE S SUEl o EBED hase Al

& ; £ i e 3
La Mg 14 nNa A1 (o BEE oy mihl sat. g

(cm) (cmmmmr—mcrwee—neq/ 100 g soil e =) 400 g clay(seefiee—)]
G e 18 6‘39 G‘,L}g 0027 C«Ieal‘l‘ nodo 606 26 no(ﬁ 18 n‘d *ia
10 -~ 22 0.09 B 2gean sty C.0L {7l e Lok 2L o i el
22 - 3[\‘ DQDQ rIoZE' 502/! DOGB nedo 593 27 r‘od 11 nod
3"!‘ . 9[} [.]009 6016 Do27 GcD/i nqdo 509 18 nod 9 nod



BB/E2 h
Frofile noe.: .
ol I nameds
Ind et olgesi T ieahann
“Sgil map unit::

Date of description :
Described by :

Vmpg tian 2

jendy

tlevaticn :

Lancfdrm .:

4
Vegetation and land use
4 4

5@ ALl
i psEte

Anthills :

,
L3

I8 ned
I n.e
e o
ST

Human influence :

Climate . :

Farent material
5011 de 76h 2
brainage -

Pprme bility

Mpisture state

3

{Groundwater :
Surfece stones :
Rock gutcrops @

Erocsion :

LUB code

" Brachystegia boehmii,

‘moist fhrdughaut (after rains)

- 459

NWP/BDF/29/82 ¢

SGamfyio sericg
lzol (FaDY, Yo

anlustox (LSLUA)

e R o A o o g
Manthilc Tenps

2%

21-10-1982

JeF - Broekhuis

3.5 km w:2st of Jimbe bordes pest, LTiA
gric 1785 - 7697 (shecet 112L4#1)

1185 m @.3.1.

gently undulating platesu, upper slope,
slope 1.5%:(5

medium to light miombe woodlend with

Merguesia macroura,

fﬁCrDB”““d annolensis and Erythrophleum

anum as main species, alsc Uapaca-

end Syzyaolum guineense, moderate

growth; small -scele commercieal farming

(pinneapple) and shifting cultivation

with cassaﬁé s maln erap

mounc type, yellowish coloured, with an
avirage height of 8 m, an sversge base of

'8 m and on average 100 m apeart |
the pit site has probebly, begn cultivated |
by hoe if-the past

an Lnlmudal

tropicel savanneh with rainfall

of circa 1425 mm/ye=T
‘granite of the HBasement complex, possibly
with some admixture of kalsheri send

WeEDy -deep
well:droined |
ragp i from O - 45 cm, moderstely rapic

clow

net reached v

nil , = i
nil |

no evidenceé at pit site

nsfj.F FFEF

A - - (10YR 5/6)



Land ca

Remarks

Ah

AB

‘Bws1

Bws?

Bws3

pability cless

D - 42 om

Fine

- AE0.
: B GBI o)
f - 0 - 140 cn wit, cugering below
- freoguent root chennels and animal

Durrowe throughout the prefile filled
with derker soil material

- #l1ll the horizons have a gritty feel
gdue to » coerse sand.gopaonert that
decreases with depth to 150 cm, and
from there incresses again

. L
v . \

PROFILE DEGCRIPTICN (NWP/ADP/29/82

dark brown (10YR 3/3,moist and 10YR 5/3,dry)
glay (ficld texturce sondy clay) with a weak
mecdium to coarse suhanguler blocky structure;
frizmble (moist),, slightly plastic and non

sticky (wet); wmany very fine and fine, common

medium oRc few cosrse inped pores; m2ny Very
and finoc, common medium and few coarse

‘roots; trensition smooth and clear

12 - 45 oW

70 - 170 cm

170 - 250+ cm

dory vellowish brown (10YR 3/L,moist and

10YR &/3, drydeloy with a weak medium to
corrse subengulasr blocky structure; friable
(moist), slightly plastic and non..sticky
(wet); patechy thin cutens; many very fine and
fine, common medium and Tew coarse, mainly
inped. pores; many very fine,common fine and
few coarsc roots; boundory smooth and clear.

yellowish brown G10YR 5/6, moist) clay, with
a messive porous, weakly coherent structure;
friable (mois&), plastic and slightly sticky
(wel); broken thin cutan like features;many
very fine, common Tine, few medium anc coarse
porzsy caommon very fine and fine, few medium
rootsy boundary smooth and gradual.

brownish yellowish (10YR 6/6, moist) cley,

with o massive porous, weckly to moderstely
coherent structure; slightly firm (moist),
plastic ‘and sticky (wet); broken thin cutan
like feptures; common very fine and fine, few
medium ancd coirse pores; common very fine,
few fine, medium ard coarse roots; Preguent
grayish colourstion; tremsition gradual and
smooth

retdish yellow (7.5YR 6/8,mmist) clay; hard
(dry), slightly firm (moist), plastic. and
sticky (wet); frequent grasyish colourations

—
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Particle size cdistribution (7))

* derived from soluble
** dsta suspect

Profile no. NwF/ADP/29/82

0.81 0.01

Rl figures

depth clay silt fine ﬁ?dium cogrse textural gravel
(cm) - sand ' ‘'sand sand class
0 - 12 48 19 44-0F TS g 10 cley 3
12 - L5 + 28 17 21 21 13 sandy cley loam**=
L5 - 70 56 25 5 7 7 clry 11,1
70 =120 58 17 8 8 3 clay -
Chemicel defa_
depth pH pH org. avail. sol sol,
L (H?D) (ﬁaﬁlz)
(cm) - () (e ppm )
0 - 12 4.9 Gofl PRIV E 95 eosn
12" "l'5 lﬁ’o’? ) LPQG 0058 3 22.D T
L}S o 70 “08 'Ll'oB 8035 2 690 3a8
7D -,120 591 va.’l . nodo 2 1602 T
depth exthe exphs: “‘Bxehe L BXth. : BXeh "'CEC CEL "~ ECEL - bage AL
' 3 Ca Mg K Na ALl¥ . meqg  gat. sat,
o VU O R 1 O 0 =09 - 2 - 5o BN
(ecm) ( meq/ 100 g soil NGh 5 clay (, )
0 - 12 Bs15 {['e B 2 O8RSl 2 S (02, 6e5 1L 762 6 8¢
12 - 45 D6 Ol o2 ¢ Fikali 272 G 25 e o2 95
45 - 70 003 BBl T s Bk Oe7h 5.7 10 Tels 1 93
7D -120 ‘B.DZ DQD1 ZODD 507 10 305 1 98



- AB2 -

Profile rio.: NWP/ADFE/030/62
01l neme » Kasemps serics, grrvelly phase
Int. classificatian : xanthic ferreslscl (FAQ); petrofieric
haplustox (LSDA)
el inE e, s 2 12
Date. of description : 21-10-1982.
Described by : Jd.F. Broskhuis
Lorgtion 3 : =1ong Ik:2l:nge Mwinainyilamie rood (E),
2.7 km from Ikelenge Halene Hills turn-
of f, UTM grid 1965-7564 (sheet 1124A1)
~klevation : 1370 m @.s.l.
Landform - A minor midslope interfluve, in a gently

undulating plateau area that adjoins &

small dissected hill range; slope 2.5%

(NE) |
Uegetatiuﬁ and land use.: pit sited in disturbed medium dénse

miombo woodlend, with Brachyétegia

s s 3} © boehmii snd longifolia, and Erythroph=
V ' leum africanum as dominant species,
growth is medium to‘pnur;.éﬁa}ﬁ scale
commercial farming (pinesiples) and
chitimene cultivation with cessava as
main crop
Anthills : mound type, yellmwish Urahge;hwith an
Rat -7 average base of 15 m, an average height
_ of 7 m and Dﬁ.average 80 ‘m apart
Human influence : ° - the pit site has mosy . likely been
subjected to hoe cultivatiom;in the past;
burning of undergrowth sand fuslwood
gatheringia i~k iy
Climate : ' tropicel savennah,with an tnimooel rain-
fall of circa 1375 mm/year
"?"Parﬁhtimatergg}.: fine grained s&ndstone ond siltstone
- sgil depth : - ' deep. . -
' Drainage : 7; well drgined °
Permeability i - ., rapid throughout :
Moisture state : 0-30 cm moist, .below 30" cm. just moist

i

(after reins) .|
S

Groundwatexr : " :not reached
Surfece stones @ nil

Rigglkksliferiopssn: nil



Erosion $
LU code
8
Lend capability clas
Remarks :
Z),
irn-
Ah 0 - 10 cm
1)
sly
» 5%
BA ) iD - SllRem
ihe
e
d Bus ~ 30 - 110 cm
IS -
n
ght
Bms 110+ cm
past;
ain-

(wat);

Lfiney

= 463 - .

no visible evidence

B 200 0
F\ - = (7.5YR 6/8)
I C1 (LLE); 2
- no cley cutans heve been observed

LM (NwP/ADP/30/82)

i

PRLFILE BERERIPTI

daerk yellowish prpun (10YR 3/4,moist and 10YR
L/3, dry) clay loem with'a weak wedium and
cparse subdnguler blocky strusture; friable
(moist), slightly plastic and sliohtly sticky
many very fine end .fine, Gommon medium
and few cgarse pores; many very fine, fine

and medium rnd common coarse rootsy; transition
smooth and glesr ‘

dark yellnwlsh bruun ( 10YR &5 7-5YR_ &76, molst,
end 10YR to 7.5 YR 6/6, dry) clay with a
weak medium .end coarse subanguler hlchky

-structure; frisble (moist),“slightly plastic

anti slightly sticky (wet); many very fine and
common medium and few coarse-pores;
many very fine =nd fine, common medium and

coarse rogts; trensition smeoth #nd gredusl

reddish yellow (7.5YR. 6/8,moist) clay with a
mggerately’ coberent porous massive structure;
friable (moist), plastic and stigky (wet);
patchy thin cutan like features; many very
fine,common fine and medium end few coarse
pores; common very fine, fine &nd medium, and
few coerse roots; very few small ferruginous
sandstone gravel; smooth and abrupt

massive leterite



- BER %

&NoLYTIC.L Dofa ‘Profile no. NWB/ wbB/3¢/ 82

depth cley silt fine medium coerse, textunal grevel

(cm) send gend ;. sand eliiass -

0~ 10 38 29 26 &) 1 glay lesm &

10 - 30 66 19 2 2 1 ¢ley -

30w B 160 25 11 1 1 cley -

Chemicel dete

depth pH pH orge gveil, sol. 8oL

G P vl Mn
(H,09 (Cz01,)

. (em) (%) ( ppin )

0 =10 544 Y oy 2.58 15 Bathas,  Disda

10 - 30 5.0 bed 0.59 2 s Cioe Tl aClie

50 280N s FVE R Ol 1 Bstha . el

depth exche exch{ exche: exchs exche,'*® CLC CuC ECuC bese &l
8oLt Ca Mg K Ne w1 A sate sate
e sl / e Ty 2

(cm) (————meqf100 g 's0il ——0 ) . _.)( g mgg

100 g cley

O e 10 U-99 (IoflL]- OoL{-B 0005 nodl 15.7 Ll-’l n-d-' 17 nbdl
108 L3052 s 5 \oq P13 ¥ 6445 10 405 med,. W85z nede B5 nede
39, £480 4= 006 =10l 06 0L08 i’ e o sl 2B . cnits

v
™ derived

from ‘soluble &l figures
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Profile Ng.: NwP/ADF/31/82
apil name @ Nkolemrumu series

Inte. classificetion xanthic ferrslsol (FRD); ultic haplustox

(UaLk)
S A= man S 2
DeteS g desc pp titant: 21-10-82

Described by: .F. Brockhuis

fies

HoEat anmne: along Mwinilunca - Tkelenr= Rooc (E), 1.6
km § of  the Zembezi source turn-off,

{'TH grid 2042-7389 (sheet 112LAL)

Elevation : 14B0 m a.8.1.

Landform : watershed between Zambezi and Congo
drainage basins, gently undulating
plateau in a trensitional Kaelahari sand/
hard rock environment, the rormer mant-
ling the interfluves and the latter out-
cropping slong stream channels; slope<2%
(5)

Vegetation &nd land use : pit sited in disturbed, light miombo

e woodland, with Brachystegis spiciformis
'““3 and boehmii, and Albizia adianthifolia as
Leds dominant species, elso Perinsrl curatelli-
1ede folia and Periocopsis angolensis ; small
llodo

scale commercial farming (pinearnrle) =nd

shifting cultivation with cassava s main

CTop«
Anthills : nil
Humen influence : pit is sited in an old field, which heae

been cultivated by hoe; burning of under-
growth and fuelwood gathering
Climate : tropicsl savennah with an unimodal rain- |

.

fall of circa 1350 mm/year

Parent material : kalahari sand, possibly reworked
Sio i Sdep ik 5 very deep

Drzinage : well drgined

Fermeaoility : rapid throughout

Mpisture state 0 - 45 cm moist, 45 - 75 cm just moist,

below 75 cm dry(after reins)

Groundwater : not reached

Surface stonas RS

Rock outcrops : nil |
Erosion : fto visible evidence |



Roriadh:) Liea

< b55 -
15 = - ~r1r.:=-p.z—.,£ 4=.-_"—':==E B
LL!..J ROLE 3 g (ﬂDY‘R 5/12")
Land cupebility class : 51 LEbiB)s 3

Remarks :

Ah 0 - 20 cm
HB 20 - 45 cm
Qéf IQS - 75 cm
Bws1 75 : 1o 2m

Bllgd 4250~ 2000 Em

dg1 240 - 200 cm

dg2 280+ cm

- no clay cutans were obscrved,
- in g2ll heorizeons there are common root

channels filled in with dark A material

0 - 195 cm pit, cugering below

PRUFLLEL DESCHIFTION (NWP/#DF/31/82)

dark brown (10YR 3/3,moist =nd 10YR &4/2,dry)
sondy loam with a wosk medium and poarse crumb
structure; very friable (moist);, many very fine,
Fine and medium, common £OogTSE8 POres; maNyY

very fimc, Tine- and medium, commcn hmﬂr"” rocots;
transiticn smooth and diffuse

brown (10YR 4/3,moist and 10YR 5/3§dry sandy
loom with a weak medium and coerse subengular
blocky strdpture; very friable (mcist); mpany
very fine, fine and medium, commOn CO&TSe POres;
many very fine, fine and modium, common coarse
rogtg; trensition smoaoth and ”r\dunl

yellowish orown (10YR 5/b4, mpi ) scrdy.clay
loam with a wenok medium and coegrse subangulsr

blocky structure; very frioble (moist), nan-
plestic and non- stmuky (wet); meny very fine

. and Fine, common medium and few Co®TSe pOTes;

many very fine and Tine, commaon medium and few
coarse raots; transition smooih and gredusl

brownish yellow (10YR 6/6,moist and 10YR 7/6,
dry) cleay loom with a mocxn;tbly coherent
porous massive structure; slightly herd it i e
very friable (moist), non-plastic ond non-
sticky (wet); meny very fine =nd fine, common
medium ‘and few cosrse pores; common very fine
and’fing, few medium ond coarse rooks; tr nsi-
tion smooth and. grecual

brownish yellow (10YR &/6,moist) sondy clay

loam uith Fam'F“nu, tgcally COnTSL FEalhe dLalERs
QLAY gy p &1 and few fine cdistinct red mottles;
mm(ﬁrpt ly doherent porous massive structure;
slightly hard (cdry), frioble (mpoist), slightly
plastic amng mon-sticky; patshy sthin'cutan like
features; many very fine cnc fine, common medium
end few coarse pores; common very fine, few fine
#nd mccdium roots

brownish yellow (10YR 6/6,moist) sendy cleoy with
common, fine distinct red wmot¥les,

very npale brown (10YR 7/4,moist) sandy clay with
many. medium to coerse prominent red mottles

-3
Rl A Ny

fOf =30 e ROMNES
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Perticle sipe distribution (%)

45 -
15 =1
125 =1

45
75
25
75

Chemiciglideta

depth

(on)
@S
Tos
20 -
45 -
75 =1
125 -1

depth

(ca)

L

10 -

20 ~

45 -

9 =1
125124

10
20

L5

/5
25
ha

75
25
75

5,5
BB
49
L9

F 546

5.2

exche

o
(=3

522
0.05
0.03
0.07
G007
0.056

((H,0) (CaCly)

derived froa soluble

&l figures

2

ofile no.’ NwP/sDP/31/82

silt <fine medium 'coirse texturel
send  send swnd cless
2 17 41 1 sendy loen
2h 19 59 2 sendy loean
20 52 24 2 sendy cley loam
24 15 o 2 el ay "o zii 6ol s endy iclieyiliolen
25 19 22 2 clay loem
2L 21 2 3 clay loen to sendy cley loem !
pH orge ave. 1, sole so0le
C Ll tln
(%) ( ppm )
Lol 2419 62 . T
4,0 0.39 8 14 .0 ik
‘4;1 0.70 4 Bl it
L] Nade 5 o2 i
“Lad nede 1 "7 .0 a2
L o2 Neda 2 {4 8 11 4
excheitiexechpndexclie i eXch o GHC: . GRC + BCHE - hase .4l
M e meq i
ﬂinneqfﬂgO g ggil ——fi~ ) QUG‘E—ETZ§ (Sut;% Sgtig
0458 ¢l Oeds bt sl ViEed 58n2148. , 20 43
0.03 0,03 0.01  1.73 5.8 36 11.6 2 Ok
0,01 0,08 .05  0.69 51 23 3:8 5 83
0.0 0,01 {408 114 3.5 12 443 4 89
002 o = 0.96 2:5 7 51 4 91
0401 0.01 0.02 1436 s L 4.9 2 93


http://loc.il

S)(E i R
Tnbeplasgificati :

Taxonomic mwmap

Date of descrip

Described by:
Locstiaon ¢

tlevation 3

Landform. 3 Pl

Vegetation andi land use :

Anthills @

Humen sinfliences::

€

2
Llimate ;
Farent material

{ 4 -

Soil depth : ’ ,
Drainage : .
Permeahility : .
Moisture state . -

Groundwater :
Surpface _stenes :
Rock outerops :

Eragion :

LUB code

.
- #4658 - )
NuF/ADP/32/62
Meheba series, acric phase
rhogic ferzrclsol (FAD), haplic acrustox
( UELE ) >
16
22-10-1383
JeFs Hragkhiis  and s s Saltisaida i eE

glong Mwinilunga - Solwezi road, about 18

kmiE sofethe hridae mvenetae s binna. M 5

grid 236% ~ 7021 (shest 112L4C1) !
1425 m @.s.1. -
gently wundulating plateau, Dvﬁst; slope
about 1 % (NW) "
medium dense miombo woodland with
Brachystegis longifolis and Isoberlinia E
angelensis as dominant species, also
Erythrophleum africenum, moderate growth;
logal cultivation accnia'n Chitimene

ystem with cessava as wz=in ceop
mount type asnthills, r-od, with an average
height of 8 .m, an avzrafe base of 10m and d
an average distance of ™80 m
fuelwood gotherifig'end*urning of under- 1
growth o Hivls S
tropical sevannaliswith #n unimodal rain- :
fall of circe 1258 mm/yesr "
mete-argillite, meta-siltstone and guart- i

¥

zite of the Weet Lunge ' formation

(Kunde lungu series ), possibly with some

“admixture UF Kalehari send, esp. in the

"

uprer part’

very deep

well craing'd

0 ~'*35 em repid, mo

D - 35 cm moist _35 -

dry”helow (gfter rains

not reached

il

nil

no Visihle evidence
BB E

A - - (10 R 3/4)




& -
HE9 -
Lend cepaitility claoas B CLUBR -8
stox Remarks : 3 - mocerate wmicroagoregatisn throvchout
[ )
- n2 clesr clay cutens hawe hesn opservad
- L - 470 cm profile pit; sugéring
N bolow
Giet 40 "PRUFILE DESCRIPTICN NmF/HJt/ﬂ”/SZ)
UTM - : o 8, 3 L 8. 2\ 3
AN L - 9 gm dark reddish brown (2.5YR 2/L,moist a&nd 5YR
/6 dry) sandv cloy loam with e werk medium
subhengular Blocky structures very frisble
. (moist), slightly® plestic and lj_J tlywticky(wet)
lape R many very fine, fine and mECAJm,PUHRdﬂ coarse
' pure“° meny very fine, fine fnd medium, few
arse roots; transiion smooth and gradual
-
inia BA 9 - 35.cm +fusky red (10R S/h,moiat and 2.5YR 4/8,dry)
T ~ pley with a weck medium sube ’wl T bToeky
o 5. ) structure; friable (moist) nLJ'iL}. lastic
3 & ® 2 1 I ) r
Bl b .+ and slightly sticky; thin patebhy cutens; many
: -very fine end fipe, common medium and few
ne i ' coarse pores; many very fine, fine and nedium,
i . - Gommon coerse roocts; nrﬂnozfian smooth and
diffuse . :
vVETEage 2w SR i :
Eats Bus1 35 - 135 cm’ dusky red (10YR 3/L,moist) clay with a weak
o . o %
’ medium subsngular blocky structure, tending
’ 2 s - ’ s
to. porbus massive; sliphtly herd (dry), friable
T g 3 4w (moist), plastic and sticky (wet); patchy thin
i -puten llkE festuresy many very, ﬁin“ and fine,
i common*medium znd few cocrsSe pOrEs any VerTy
: by flne, common ‘fine and mecium, fel z, 1rse roots;
Train- ' t3 :
e x drangition smooth and gradual
inte » "Bwe2Z ,135 = 290+ cm dark red (18YR 3/6,moist) clay with a mode-
LSy o rately coherent porous massive setructure; hard
= (dry), friable (moist), plastic end sticky
e 3 p (wet); many very fine, common fine, medium and
- 13 ) n
coarse pores; common very fine, few fine,
the medium znd coarse roots ‘
2low
1ist,
{ |
s 3 : j
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Ve LYTIC sodly 0% Ak
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Perticle size distribution (m)

depth
(cm)
0- 9
Qe 25
35 <100
100 =150
150 -170

CheﬂlCcl dete

9 - 35
o5 r1uu

400 =150

150 -170

depth

(cm)

0~ 9

9 & A5
35 =100
00 -2 950
150! 3170

R

fine mne

Profile noe.

NWP/hﬂfﬁ)&/éi

cley dium coarse texturel gravel
send send send cless
34 10 55' 16 5 sendy cley loem -
48 9 20 14 9 &lay -
Naetle Nele =1neds Nneds nsoe nsd 5By
58 15 22 5 2 cley —
5614 o Tnod 38 g 2" a\eley -
pH solDl Org e eV e g sola so0l.
(HZB)' (Eaﬂlz).yc ‘ P il Mn
( T o ( ppa )
5.0 fi 1.54 18 ned. ned.
4.8 L O 0.85 5 n.d; n&idie
Nnede Naele Naele NelGe Neda n.d.
5 el i n.d}_ e e Gle Tnaca
5.6 L) Nede 2 st H sdke
exch . ueXche iexXchespexche. [ excha ' CHC 2 CEC - HEEC, & base ul
(—Ef___umffmeq/1go = SO?T i ; '(755£§353~§>sat- ”S&t-
4 ) (———)
042 (07 Sl A L0 J.22 Nede - gest] 55 ne.d. 10 od
Gndbor (G alBsm 008 SO40H) Hnwds GR7 40~ A58, 53 ned
AT A de Yl e . Headhar, Bl inats sds "Bads
0.24 0,02 0,01 T n.d. 46. B  ned. 6 neds
0.08 Y WD ned. ] N TP TN nede

A



vel

e
de
de

B oidemman. ol
Date
Describod

Larasion

Elevatiaon -

Landform :

Vegetaticn and

X
=
=
E 3
-
]

1
‘L~

Human: influence

Soil depth @
JDrainage :
Fermeability :
Moisture stote

Broundiuater :
surface stones

ck outcrops

ot
g

T

aan

u

fi=)
s

=
I )

- A0 -
Nwl/nLb/35/82

orthic ferralscl (FAD): ultic haplustox

22-11-12683

Wen Timg-tieno and G.M.

aleong Mulrilunpa ' 3olwezi roac, 23 km

€ of the bridge cver the Lunga; UTH
2384 7006 (sheet 1124D1)
1450 M Eo8.le

Jgently
glopei@is71% (8)

: reletively undisturbed miombo wocdland,

J

undulating pletesu, upper slopes

with Brachystegis spicifeormis and

Marguesia macroura as cominant species,

alsg Isoberlinia angolensis and Eryth-

rophleum africanum, density wmedium
with modersftely developed tregs; local
l=2nd use

is chitimene with cassava,

sorghum =2nd maize as main crops

compined pinnecle and mount type, reddish
Browng with an aversge dmse of 8 m, an

avercge fdigmeter of 0.75 m and 2n average

total ‘heightsef 5 m, on average -50 m

apart; brownish grey small
anthills

fueluygod

few 30 cm high

gathering and burning of under-

with an unimodsl
1250 mm/yenr
mete-~siltstone end guert-
st Lunge Tormcotion, with

of Bhalahsri seand

.

site of the We
‘a stronn admiXiure
very deep
well dr=zined
apid throughout
135-250
Just moist (after

Ah moist, 10 - *M35 em just mcict,

emany, Helow 250 Em

riinsg)
not reached i .
nil ¢

il



Erosiamn = no visible evidance
~ , e BN CNENE
LLUE code - e T
R - - (2.5YR 3/6)
Land cepability class : SMeLLUB)Y 3 '
Remarksg : W -~ 0 « 190 ecm profile pit, 190 - 250

aunering
. ; )
- moderately strong microaguregstion
throuchout
- few fino charceanl freguenss in BA
, :
and Bus horizans

- no clay cutans ohiserved

- FROFILE DESCRINTICN (NUP/ADP/33/82)
Ah 0 - 10 em derk reddish brown (5YR 3/5,moist and 5YR L/6,

dry) sandy loam with a weak fine nd medium
subsngular blocky structurej;soft (dry),very
friable (wmoist); common verv fine end fine, Tew

medium and coarse inpecd pores; many very FLnL
end fine, few medium roots; trenzition smooth
and gradual

BA 10 -« 45 cm dark red (slightly brouner than 2.5YR 3/6,moist
and 2.5YR 4/6, dry) sandy clay loam with 2 weak
fine subangular blocky structure, tending to

: porous massive; slightly hard (dry), friab
‘ ‘ (moist), sllghtly plagtic. and nmn—ﬁticky (wet);

. , meny very fine, common fine ond few medium in-
red pores; many very Pine, Lommon fine and
medium :ndfeu coprse roots cransition swooth
and. diffuse

Buws 5% 2904om ‘gark Ted (2.5YR3/6,moistiand 2. BYRCB/T, dEy)

sandy clay loam, increassing graduslly to sandy
ldy, with & moderately coherent rorous massive

structure; slightly hard (dry), friable (moist),

slightly plastic and slightly sticky (wet);

many very fine and few fine pores; common very

fine and fine, few medium and coesrsz roots
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Al S RIRG Rl Bl L

Perticle sige distribution (%)

: e ;o )
Profile noe. Nwr‘f)‘u)l—’ // jj/ R2

depth cley silt fine medium coarse texturcl grevel
(cm) s and 5end Syl cllass .
ORI 16 42 28 o7 7 sendy loem =
10 ~ 45 28 20 22 25 7 S endly: ol bl 1é
b5 =100 34 7 8 45 6 sendy clay loam =
100 =150 38 ¢ 7 27 10 eendy eliy p
Chenicel dete :
! i :
depth pH pH OrgE s i b L G A SOLIETS S e B
Gt (H,0) (Catly) ¢ P al Mn
( En o A ( pPpa )
C - 10 47 3 142 10 ENEer R0
10 - 45 4.8 Lot 0.70 5 1652 - 080
45 =100 531 el v OnE 2 1546 i
100 =150 Sl el ned 4 14 4 Okl
depth exchis siexcly exchs  ‘exch. ‘exch. CrC i CEC 5CLC  bese =l
; ¥ , : meq scte sats
Ca Mg K Ne sl (o o
(ca) (i meq/100 g 501l —————mm——nu) L % £ Lol i)
0, %00 mRdlk - ORUL A0 U 008 195 8.0 B0 e 4 86
H0edlic- U0 - SOR0N: e 00 LT 2500 W7 4o 047 . o
L5 w100 OG0 16 001 in 1493 ~ 3.5 10 647 10 85
100 =150 0408  0.03 0.02 - W R 8 5.0 L 93

derived from soluble &l figures



Frofile no.- Nl /8De/34./ 862

Sagil name Chutuoume serice, Lwiwu phose
ntenclaseiificatiant: rhocic ferynlsel (FAG); tropeptic haplus-

tox (LSDr)
Sodidsmaniriunilc e o ks

Date of description

1

escribed by : sdo Veldkamp and ben

Losabtddmn . Sruth of lwyowu wission, UT grid
1789 ~ 6063 (she~t 1124C1)

Elevation = 15400 m 2.9.L. :

r

=

“-a
=)
l—l-
o
oo
:_.-l
ul
5
{ = )
C

=
(18}

LvnﬁFDrm = gently undulating platea
x slope 1 - 3% (N)

Uegctafjanurhﬁ Fard use : Ffairly intensively cultivated aréa, pit
sited in.fallow lund with some lDw spTuBaE,
main cru;wis passava :

Anthills : mound type enthills, red, with =2n éveragc
height of 5 m, &n sv-r-ge” pase of 8m

¥4 . enc on everage 30 m opart ,

Humen influence :: . ‘hoe-cultivatian e

Elimate : 2o ctrepicel savennah. uwdth:an: unimodal rain-
fall of cirea 1350 mm/yéar
nt material -, - basic igneousg rock

& >

en
al i el very deep, elscewhece cdeep

’

gl = luweld Tdralined:

e
m
i
5

[t ]

g a = - ' »
Permeapility : moderately nandld throughdut
7
p »
Mpisture state @ 0 - 3C cm moist, Jjust moist below (just

R 4 : after rains)

Groundwe ter : - Cnot reeched

5U?faﬂg stones : : L I

Rock o&tcroms : . i, mil

Erosion : . no visible &videns

FUBS e e e ' 2 ==&¥LJif;i;Ji»JxJa= :
B e (20 SYR L/8)

Lan. cepability class : E1-ChpRys- 2 s

Remarks : - very frequent. ironstone gravel ocours

.
1




aplus-

2in-

ust

urs

ah

e

(3]
E
@
N}

Buws3

140

GHENTR

%ub cm”

160+ cm

- K73b- -~

EreBietine er«ulaT**P {NUl /ADF/3L/82)

derk red - (2.5YR B/E,muhyb and 2.5YR 4/6, dry)
cley with a week finc subenguler blocky
structure, tending ia crumib; very frisble
(moist), plrstic antt sticky (uwet); wmany very

FlnL and common fine in;tu nores; many Very
fine and fine, few mecium, rnmtw, transition
smanth and” clear T
: . & % nan
red (2.5YR 4/7,miist. and 2.5YR 4/8,cry) ulsy
with & wesk fine anc wmedium sulesngulor bluwky
structures; ‘verv friehle (moist), nlpstir and
sticky (wet); meny very fine, few fine and
medium inped porus; comacon very fineg, few fine
emd ‘medium zoots; very few hard, small rounded
ironstone gravel; trensition smooth and gradual

“red{2,5YR L/8,moist ond 2.5YR 5/8 cry) clay

with 2 week fine =nd medium subangular blocky
gstructure, tending to angulsr blocky; slightly
harc (dry), frisble (mmla%) plastic ond sticky
(wet); wmany very fine and.few fine inped pores;
few very fine-sroots; few hard, Smell rounded
ironstone gravel; fransition wavy and sbrupt
identical to Buws2, but with freguent hard,
small rounced ironstone grevel
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o FPILPATING &l D u:r.[.' r'es

Pgrtlcle sige distribution (%)

S e s e e e s e e e

coarse

| erefile no. pr/4®P/34/82

derived, from soluble a1l figures

depth E1ay Ui VL Pined nodigm Textursel
(cm) '_' send sand send cless:
geg., 91683 16 13 o 4 ¢cley -
15 =30 ;. 64 17 13 ot 2 e 3
B0 88 . V25 .42 2 T3 cley L
g re 250 60' sl 12 P 4 olay
Gliguicel data «
depth pH -pH orge el _sol. _—
(H,0) (CsCLl,) C ». 2p AT HMn #
(cm) (%) (= ppili— )
i lials 2 (S0l slain 6 S
15 = 307 5,2 L33 1.06 & .2 Ok
30 = 80 5,8 L o5 0.38 P G40 5
80 =130 5.9 45 Nede 2 1 %6 8.0
depth exchs ©Xchs texchas exchhadexchb i CHOCHOREHENE  base ' &l
Ca Mg K Ng ' al __meg ) sate gate
(em) ( meQ/1OO g soil ) 100 glieThs ()
0«15 ~ Ok . OBy . Uals L iuates sm Tl B Al i2e
15 = 30 © 005 % 00l 7" Qe il aa s o e 1 80
30 = 80 0,07 T 002 1047 e 12 e 1 93
80 -130  0.07 0401 0,01 T k2 o 645 11 Y



-;- - }575 -

oot e Wae: g NEF/HDF/37/82
Spil neme @ Vesempo series
Tite Clagatestiond: ’Drtkic fecrrulsol (FrO), typic haplustox
_ ' (USDA)
EpapleisiEls Skt . 1)
Date of deseription : 23-11-1982 =
Described by : . R.N. Mogsi aond G.M. Ngoas
lsnaatdan e S ailieinig Solrnzi - Ehingola roed, about 35k

erat of Solwezi, 'STH grid 4677 - 64L78
, (sheet 122681)
‘ElBVPtiDn 3 ilEtasRem & e ntce Sl
Landform : 3 j‘géntly undulaﬁing plateau, upper slope,
in between the head of two minor dembos;
slpfa B =% ()
Ué EtmﬁiDn'ﬁnd land use : pif sited<in cid chitemene cleering with

miombo

light secondary regrouth (8rachyste-

gia end Julbernerdis species), area untder

intensive subsisteonce cultivation with
sorghum,'cassava and millet 2s main crpps

Anthills : mound type, grevish brown, with an average
height of 5m, an average base of 10 m and
on gverace 100 m epart

Human influence : hoe cultivation ¢nd burning of vegetetion

Climate : tropical savannah with an unimodsl Tain-
fall'of circza 1425 mm/yesr

Parent material : meta—siltétmnﬂ ant fine greined sandstone
Bf -the Hunduiungu series

Sgil depth : ] ° very deep

Drzinage : - well drained, tending to moderately well

dreined

Fermeability : moderate throughout
Moisture state.: O - 75 em moist, Jjust moist below (after
rains)
<« froyndwater : not reached
Surfesce stones : ' ik L
Rock cutcrops : nil —
EPRSIon ¢ ' no y isible evidence

i

LUB code : 128 RV e ’

E - - (7.5YR 5/8)
Land capability class : EARCEHE e 2

Hemarks : - no clay cutans ohserved




Ah

oR

Bws 1

Bws?

i

26 .

75

149

10 cm

75 cm

149 cm

186+ c©m

Pl Ibe booondi TAUN {(NUF/ALP/37/82)

derk brown (10YR 3/3,moist and 10YR 5/4,dry)
clay to-clay lcam with © crumb structure; very
fricble (moist), slightly plestic and slightly
sticky (wet); common very fine =nr few modium
pores; common very fine 'nﬁ fine, antd few
mesium and cowTse roots; ansition smooth

(0 rlesr

svrang orownElioghtly orowner then 7.5YR 5/6,
moist and 7.5YR &6/6,0ry) clay with a weck fine
and medium subengular blocky structure; friable
(moist), plastic ono sticky (wet); many very
fine, common fine =nd few medium and coarse
pores; common very fine, fine and medium roots:
trensition smooth and D“ﬁﬁu 11

strong brown (7.5YR 5/8,moist) clay ‘with 2 weak
fine end medium auahnng T Bllacky skrlc HuDe;
few fine feint yellowish mottles (10YR - 2.5Y
7/6,moist) around root cheonnels in lower port
of horizbn; frisble (mmlJt) plastic and sticky
(wet); many very fine runmun fine, few medium
2nd Ccosrse poIrs; VEeRy fina, fine znd medium
roots; transition smooth end diffuse .

reddish yellow (7.5YR &/8,moist) clay with a
weak fime and medium uLulnmul?r blocky
structure; yellowish mottles as in Busi; Frlable
(moist), plastic and sticky (wet); many very
fine amd fine, few medium :nd coarse pores; feuw
fine, medium and coarse rnotg; transition wavy
and gradual

strong brown (7.5YR 5/8,moist) clay with a weak
Fine and medium subangular hlocky structure?
few medium yellowish mattles (10YR - 2.5Y 7/6,
moist); cammon faint to distinct medium yellu-
wish red (5YR 5/8,moist) mottles; friable
(moist), slightly plestic and slightly sticky
(wet); camman very fine end fine, few medium

and coarse pares; few fine, medium afd coarse
raots; few fine pinkish mw"thered rock frag ncnts
(siltstane) :
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N &LYTIC L DaTa Profile no. NWwP nDP//37//82

depth clay 5110 fine medium coerse texturel gravel
(gm) sand  “send’ " send ' ciesa

0 - 10 40 25 31 3 1 cleeyd tovc ey Ll oem -

10 - 26 48 27 23 1 1 cley -

26 - 75 60 18 Z 0 1 cley 0.3
75 «149 54 25 20 0] 1 clay 0.3

49 =186 54 27 1% 1 1 clay 035
Chemicel Wste
depth pH pH ' orge eveil,  sol. sol.

, (H,0) (CaCly) ¢ P sl Mn
(BhYy TunmE L ol AR —~ppim : )
05l fo005 T iR G B Te
1PrL826 06 5ip Le2 0:81 6 nede -
26 = 75 5.5 7 L3 027 5 fivds By
75 -9 5.7 IEFL R P 75T B n.d.

149 =186 5.8 Ll oHide phaitugs, n.d.

‘depth exche - eXche : eXche exchs exche CEC ChC ECiC baese &l
on .&ACa Mg meqf%OO ; ngl | Wl i «-9(76%32_312; sete. sate
O-u G0 Buble  ORb> © OaHDy 1,05 Bl A2al SO0 meg 10 ned
W= 26 eI glazNEp ool =g het Bal - 2. ‘Ded... 9 Tkeitl &
26 - 75 0£0 " 0,18 Q.25 - Hede Bal 6 dled e d@y - Baile
549" 16z A ong iuas, 17 LR S ek vk e

149 -186 G R I e T R I i IO R O PR e Biwila
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Wi S e diai K7 '

o Eif s e o .o NWP/wDF/38/82

o

pil neme.: chafugume series

<1 soric ferrclsol (F&LS, ruptic Rapglio
scrustox (USDA) :

80il magp unit s oo 17 “

Date of description :» *°  22-11-1983

Described by @ R.N. Magai .

EIRIEE 1 aimi elaone Mumera - Mujimanz. a &
L t Jone Mum Mujimanzuvi raoad, L.F km

: fraom junction with Mutanda - kabons roaod;

e lgeid b M2 « 684185 fohant 4129601

Elevation : approximetely 1285 m a.s.l.

Landform : fairly large relatively deep depression,

lower slope, slope O - 1% (E)

Vegetation and lancd use : pit sited in undisturbed miombo woodland
with Brachystegis and Julbernardiaz spe.
as daminant trees; local land use
is chitimene with cassava antd sorghum as
main: crops

Anthills : red mound type anthills, with an average

height of 3 m, an average base aof 10 m

and 8n average 100 m apsrt

Humzan influence : Ll

Climaste : tropical sevannah with an unimodal rein-
fall of circa 1300 mm/year

Farent material : marble

So0il depth :

Drauinage :

moderately deep to very deep
well drained
Permeability : moderately rapid in A horizon, moderate

in lower horizons

Moisture state :

Grounduster
Surface stones :

Reek *atteroas 2

ETRslnH

LUB code

Land capability class
e (T

Remarks

0 - 93 . cm moist, jus% moist below (after
reins) 5

not reached

mas

feirly rocky (about 2%) at the pit site,

higher up the slope . there #@gp no ocuterops

ne dislble guillenee

1 F.F.FF

A - - (2.,5YR 3/6)
G (LuBY) ;2

- no clay cutans have been observed 4
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0 - 2& cm
< - 3b om
38 - 93 cm
83 - 178+ cm

fine and fine pores;

o
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ERUFILE Beasslb TILR (Nub/hDR/38/82)

= e

yellowish real5YR 4/6,moist) ond derk redcish
brown (5YR 3/L,dry) cluy with ¢ w ak fine
subengular blocky structure; very friable
(moist), non-plastic and non-sticky (wels);
common very fine and fine, few medium ond
CoAarse pores; many very fine ond fine, common
medium ond few coeree roats; transition
emoocth and greducl

daTk Iewwish oruwn(siightly reduer 1o.n 5YR
3/6,moist) clay with ¢ wesk fins subrngular
blogky structire; very fristle (moist), =~ 7"
slightly plestic end slightly sticky (uwet);
common very fime, few fine and medium pores;
common very fine, few fine, mecdium snd coarse
roots; transiticn smooth and gradual

dark red (2.5YR 3/6,moist) clay with a weak
fine subangular blocky structure; very friable
(moist), slightly plestic ancd sliohtly sticky
(wet); patchy thin cutans; many very fine
common fine and few medium and coarse pores;
few very fine, fine medium @nd coarse roots;
transiticn smooth and difiuse

dark red (2.5YR 3/6,moist) clay with a week
fine snd medium subonguler blocky structure;
friable (moist), slightly plastic and slightly
sticky (wet); patchy thin cutans; few very

few very fine, fine,
coarse roots

medium and



ANRLYTICHL DATA

L

Profile no. NWP/ADP/38/82

Particle size distribution (/)

60 -
g% %1

o 1l

38

.
93

20

58
6C
62
66
60

Ehemlcal dats

ST

deptﬁ

(cm)

0 -
24 -
38 -
60 -
93 -1

depth

(cm)

O
Bl
B o
65 =
93 =1

pH
(H,H0)
2l
DiE o By sl
(SIS 7
S5 5 )
2 el
e Re
Ca
(,.r_.:.-.
2] e
S ERINSZIL
GRS 5
SEG Ba2xs
2O 2

*derived from
S*% datae

silt

31
&
29
25
25

pH

(CaClz)

Lol A S R
e © © o o

O ®@Iutan

exch,
Mg

R e s B

0.11
0.04
0.03
0.04
0D.03

soluble

suspect

tine mEdlum Coarse
sand sand sand
7 & 2

5 3 3

) 4 s

b4 3 2

c L 2

AT G aveile. sol.

b F A1
(%) (e ——ppm—— -
72 IS B (81 5 5
Ao e 5 B2
gaiz L Vis
Dadigr* b L.6
il L 6.l
EXChae - exehygiiakohy

F Na Al*

S§0il=o=v -

Bl ay 1,04
0.02 T e HE
B gt Ha ) 0.96
0 sE Y I e 57
[ g B3.79

Al finures

tektural
class
glay
Cla§
clay
clay
clay
sols.
lin
L3
157515
5.8
e
Fols
dao8
GREMIUNED & BEEE
BUNG, (T - S
130 g clay
900 15 3‘1"'
Tl 12 P
(&) Akl 2537
(0 (E) 7 45 )
e (5 8 e

gravel

ltor

[ I O

base
sat.

Q
| e— e

1

Lo FEUL O

Al
sate.

55,
T
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Frofile no.:

kil el E

J

(EP
=

)

e slesoitioats -
e DALEEBLTIOHGION R

Ef

SO e et
Bate ofideserigtian '}
Descriped oy :

Leeabiore:

Elevatiofn/ :
Landform. -2

- .
® .

Vegetotion ¢nd lanc use

tnthille )

% KU IS

Human influence :

Climhte :

0
o
=
T
=]
ct
=
8)]
ot
-
=
j=te
a)]
e

Soil depth ¢
Drainage :
Fermeability :

e a
L .

Moisture sta
Groundwater @

=y

Surface staones ;

Nuwr/+bF/39/82

- H/9 -7

Chatugumes series
cric ferralscl(FAG); haplic acrustox

(USDA)

e
~J

23-11-19¢62

GolMo Nguse end Men Tinc-tiang

@1lpng thas track. from Chief Mulomco-'s
village %o the 7airen porder, Co.b. km 8
of the border trock; UTM grid LB23-674L
(sheet 1126 DL)

1425 m 8.5.1,

plateru, inf&rfluvu of a

m
=
)]

arnle sped

0

BRE
cdhhection between two dolinmes, close
an

(=

to the interfluve. betwecn Conco a
Zambezi watersheds, slope 2% (§8)

pit sited in medium to dense miombo

wooclend with Iscberlinie engolensis

and Brachystegis boehmii as dominant
specieg, ‘tree growth is moderate, the
argc is not crltivated

combined mound and pinnacle typey both

\

having a red colour, the mounds having

an averezge pase of 7 m, an average height
of 5 m anc on aversge 50 m apart, the
pinnacles are 14+ m high an have a diemeter
of 1 m, common smell 50 cm high anthills
withia dismeter of 20 em

burning cf undergrowth

tropical savannah with an unimocdel rain-
fzll of circe 1350 mm/year

dceorcimeido the Geolopical Map of
Zembia carboneceous shale, but indications
are thet the soil hes formed over lime~
stone 4

very dezp

well dreined

mocerately rapid throughout

D - 73 cm moist, just moist below

not reached

e




-

Rock Outcrops :
Erosion :

LB Epde:

Lend capability class:

Remarks:

Ah 0 - 12cm

BA 12 - 30cm

Bws1 30 - 73cm

Bus2 73 - 25 B

Bus3 275 - 30

kil

‘%

& $o0"-
nil
no visible evidence

ENSREEE D S e s
A o=iin (2:5YR'3/46)

CTeLlBg) .2
- no tlear clay cutens hsve been observed

PROFILE DESGRIPTI

0

1l o

dark reddish brown (slightly recder than 5YR
3/4%, moist, and 5YR &4/6, cry) clay loom with
a weak fine subeangulor blocky structure,
glightly h=ard (dry), friable (mpoist), slightly
plastic and slightly sticky (wet); many very
fine.and fine, common medium 'inped pores;
many very Tine and fine, common medium rpots;
transition smooth and graodual

dark reddish brown (2.5 to 5YR 3/4L , moist
and 2.5 to 5YR &4/6, dry) cley loem with a
weak fine to wedium subenguler blocky
structure; slightly bard (dry), very friable
(moist), slichtly plastic und slightly sticky
(wet); many very fine, common fine, feuw
medium inped pores; commaon very fine and
fine, Tew medium and coarce rooug; tran. -
sition smooth and diffuse,

dark reddish brown (2.5YR 3/6, moist) clay
with a moderately coherent porous massive
structure; frisble (moist), slightly plestic
and sticky (wet); commor very fine and Vine,
few medium and coarse pores; common very fine
and Finey few medium and cosrse roots;
transition smooth and diffuse. '

dark reddish brown (slightly redder than
2«5YR 3/7,.  moist) clay with n moderstely
coherent porous massive structure; friable
(moiszt), slightly plastic znd sticky (wet)s
possibly few thin prtchy cutrns; common very
fine zand fine, few medium pores; common very
fine and fine, few medium end cperse rootss
very few smell (+ 2 mm) bluck ironstone
gravel,.

similar to BwZ, hut with very fow angular
quartz gravel ancfreguent smoll (+ 2mm)
black ironstone grovel.
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u

Wt A S W
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NT W -

23)
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ANBLYTILEL DATA

-418'1-‘-

Particle size distribution (%0)

————————— ST EEEEEEEE

Profile no. .NwP/ADP/39/82

dept cley silt fine medium ' coarse textural gravel

(cm) sand sand sand class

B = 2 8 2k 24 8 3 clry loam
12 - 30 30 2, 32 9 3 clay loam
30 - 73 L? 28 22 5 3 clay
7% 425 o 4243 38 18 5 3 clay
125 =160 4t 38 12 % x: clay
230 -280 4B 35 11 3 3 cley
Chemicel data
depth nH pH Orge avail sol. sol. micronutrients

» = Al Mn Cu Zn WMo B
(em)  (HpQ)  (BEGLL)(H)  (emn s o o s s e —omm i mmee )

0 - 12 5.1 bl .2 eliE 42 Bl BB g ¥ 'glz V2,5 p.12
12/ L83 X 5270 0J97 7 744 498 4.1 2.3 1.8 0.05
30~ 73 5.5 biole - CDVER 3. Wi, 2l w9902, 2.7 1,2 ¥ 0,05
73 -125 5.8 Wb 0.27 0z 1.8 378 nly nod d,d n.d.
125 ~160 5.8 4.5 nede’ -2 18 2546 nd n.d  ned nede

‘230 =280 5.8 bl on.d. 2 ned nsd n.d ned .. N8 Neode
depth exch. exuh. exch. exch. -exch, LEDC "ULL ECEC  base Al
Ca g i Na A1 " sat. sat,
. (228 (- )
(cm) (eeirre - meqg/100 g s6il ) 1B giciayce’

0 - 12 0.22 D.23 0.38 . T - 2,90 114 35 110 7 78
12 = 30 0.18 0.09 0.18 T 1380 748 26 %506 80
30,4 973 2 vells 135 WGBS 190 783 - T 0,88 5.9 135 38 7 68
73 =125 0.17 0.04 0.17 T Gk Gea . A2 242 7 59
125 =160  0.12  0.02 0.12 - 40 0.55 kS 11 ¥ “7 .57

230 «2BBuDeAtt o002 YURALT: SN e s el LB 10 ned . 6 fode
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- 82 - . (R

RepRide nEe: NuUE/EDF/LD/82

S0il neme STEEER T e serics ’
Int. classificn huLﬂ : humic cleysol (FAG); aeric tropaquept
(Labw)

50il map unit @ : 2% !

Date of: tiesgription 24-31—1982" ,

Descrinvd hy e : V. Mbita ond Wena:Ting-tiang

Baie et nRges 5 elong Soluezi - Mmini%ung: xend; Quproxi-
: mately 40.5 km E:bf the hrimiﬁ,byer the

Lungz; UTM grid 2576 - 7013 (sheet 1124D2)

Elevation : 1470 m 8eSoloe ,
Lanuform unduloting plateau, made up u1'gently

unduld ting wogdlanc arcas and reletively
ceep 1nclch gressla nL arecs; upper slope,

o 14 near crest; qllnhtlycanvex slcﬂp 1 - 3%
PR . e

g v (8)

Vegetotion end lend'use : thin grasslend, used . .for exi naLv“ grozing

Anthizds”: « - B nil
THuhan influence : - burni%g of grrsses
Climate : ; tropicel savaonnsh with an unimousl rain-
o © fFoll of civea 1250 ma/yesr
“PFarent material @ , khalehari send id
gkl 1L defth 2 Co VETY deep
»gQr:inagp T _ . poozly drained
g:éérweabil%t§‘7 -.;' _ rapiﬂ:ﬁhrcughmut
§£515uuca snubi g, & O 85 cm moist, wet below (oiter rains)
G anwﬂ’ﬂru. t.f _;’J105 cﬁ; the'gruundgeter ;aval'fluctuates
'\o . 2 . Eha e y B

G4 s from geveral metres deep  during the rdry

Seagnn Lo rneEarior. at thelsuriece: in. che

1ny sEas0n

Surface stones : filak b
Rock cutocrong @ nil
Exosion : nc visihle evidence

Remarks : no clay cutans have besn observed
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PROFILE DLaquF“ILJ QNMP/ADP/QD/BZ)

0 - 24 cm very dark grayish brown (10YR 3/2,moist and
A0YR 5/2,dry) very fine sand with = week
crumb structure, tendipg to single graing
loose (moist); many very fine %nd finc pores;
many fine, few medium roots; transiticn
.o smooth =nd cleer :
Al . ;e
‘ dark brown (10YR 3/3,mbist) very Fine sand;
- i »rgingle grain; loose (molst), mrny fine pores;
common very fine ond fine rocts; trensition
smooth armg clear # ‘

’ : s ~.
[ t ' g i

blomn (1DYR 5/3”malat> very fine sendy lo=m

te loamy swnd; 'single grainj commcon faint fine
ancd medium light brcwnish moftles. (10YR 5/4&4,
mecist);locse (moist); meny finea.pores; commcn
.very fing, fine and medium chL 13 transition
smooth ond gradual :

yellowish brown (10YR 5/6,mcist) very fine
S ' ldﬂmy send; single grein; common feint to
cistinct mecdium bricght; brown mottles
(10YR 6/6,moist); lgose (moist); .memy Fine
pores; common Fine mouts; trensiticn smooth
gnel clear
100 - 230+ cm brownish yeliow (10YR 6/6,moist) very fine
sendy loem; single graing lonse (noist); many
tistinct coarse reddish mottles (5YR J/8 i
moist); many fine pores; few fine roots
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ANALYTIuLL DETA.

e e et~

depth clay silt fine medium

- "Profile no, NWP/ADP/LD/B2

ctparse textural
s

(cm) . stnd sand and ~ class
9 3agioss 12 5% 2k 3 very fine sand
2h - 37 2 .1Q;_ o8 neldfosusl very fine sand
24 ST o3 11 =1L A -2 very fine loany sand
LR ME PR 15 48 21 4 very fine sendy loam
Lhemicgl data
dEpth DH ‘ pH Y ‘dré‘o Te 'a‘\lail' sql. Sol‘
. ' C P Al Mn
(HZD) (EaCl?) . :
(cm) =g (e P )
gt L et S AN e R gD W0 q, el
ool SERT 6.0 L.5 DBk BN ety . Melle
37 - B5 5.6 RS T SRS RN T T i it
85 100 5.7 4.8 0.27 VT, gy Node
100 -138 508 592 nodou 6 .A n.do naFi.
depth exche Exmﬁ; eXChe. BXChe Iexch.i CEC Cwi ECEC base Al
La g b Na - B satgosah
. : i G X e AR O, Y .
(em) (- —- meqg/ 100 g soil = or x) 100 g clay
. L i E dn 3
0 - 24 O D.06 D03 i} g derale 2.6 130 n.edo 10 no
2k - 37 e Ta 0.03 0,01 T Ne o (e at mn,do T4 n. o
37 - 85 B35 Bal2 “0.01 T Mels Mo 2 20 T L
-85 ~1C0 il D.02 T il Note 0.8 16 Nedo 22 Nt
1DD -13D De/‘Ll' 0002 T T l’)h;d. (—3,6 5 ﬂodg 27 no[j‘



P/L0/82

loam
and
loam

base Al
;8te.581%

> "‘D n.dﬂ )

H 11 n.d!
L i) st
8 27 0ol

-eiB5 -
Bnahil esnde s
5011 n:me

clq~m1flc tlan-

Soil mep unit 3 _
" Date of duacrip?idn
Described by’ " lien Tlngﬂul ng

Lot iam

Elevatiun

IEandiE armeeed

‘i Vegetation Hnd:ienﬁ use

Rnthills

Human influence

Climete
Parent material

Soil depth
Drainage

Permeability
Moisture state
Groundwater
Surface stones
Rock outcrops

Erosion

LUB code

Land cepability class

Remarks

i

NP bF/42/82 TUg. e A

. ||t1UuUlC} gt...ll\. <

mthlu ferralsal (F L), ultic haplustox

( L‘:-.a U... )

?
38 -

25-41-1983

"(]Dnm ¥~=horpo Forgp tr uk"13 km south of

the main road, UMH grird 2978 - bBUL

Caheet 112577% .

1450 m 8%Sele ¢

mzﬁprataly, dlaSLGtEd pleteau,upper slope,
unlform slope 4% (NE)-

: llght to medium miombo woodlend with

‘Marguesia-macroura ‘as domlnunt spcélns,

also Brnchystegl? boehmii, Monotes

-Sp’GlES, Uapaca kirkiens and Parinari

/'curateliifolia, moderate growth

* ..

" mound ‘type anthills, with an average

height GF;3 m,-én averege bese of 6 m
and. on averazge 30 m apart, common 40 cm
high yellow brown small anthills
burning Qf.undergrnwth
tronical savannah with an una@pc 1 rain-
fall of circa 1100-.mm/year
musccvité schist ond biotite gneiss of
the Besement complex
very deep
well drained
0 - 62 cm moderstely rapid, repid below
moist throughout (after rains)
not reached
nil
nil
no visible evicence

1 B E F F

A - - (10YR 6/6)

81 (LUB); 3

- no clay cutans have been observed
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| a; . {5*
BG§1‘ 62
Bus2 116
Bms 175

e 116

cm

=1

cm

cm

cm

- 486 -

HiL fiL LEALmAE TN (e /o /be/B2).

R

very durk brown (10YR 2/2,moist and 10YR 5/2,
dry) sendy loam with & weak medium end coorse

- crumb structure; slightly hard (dry), fricble
(mopist); meny very fine and fine, few medium

inpec pores; many very fine and £ine, feuw

medium roots; transition qmuoth and clear

yellowish brown (10YP 5/4,mof st and 10YR 6/3,
€ry, ~~ndy cley loam (field texture sardy lo-m)
with a weak fine and m~dium subangular blocky

‘. s:'&:r*untur’n;;:]-lnhf'ly h=pd (rh\\l\’ friahla (mniat)

many very fine, common fine and few medium
inped pores; many very fine, common fine and
medium roots;y transitiaon smoaoth and gradual

“brownish yellow (10YR 6/6,moist) clay (field

texture sandy clay loem ) with a weak medium
and cocrse subangular blocky structure;
slightly hard (dry), friable (moist), sliahtly
plastiec -and non- stlcky (wet)y many very fine,
few fine and medium inped pores; common very
fine, few fine, medium and coerse roots;
transitien smooth end gradusl

Browdish yellow (slightly redder then 10VR 6/7,
moist) :clay (field texture“light sandy clay)
with 2 moderately coherent porous massive

- structure; frisble (moist), slightly plastic

end slightly sticky (wet); many very fine,
common fine and few medium poresy common VeTy
fine, few finec, medium end coerse rocts;

. trensition smooth and diffuse

brounish yellow (slightly recder than 10YR 6/7,
moist) clcoy (field texture sandy clay) with a
modereately coherent porous mgssive structureg
few distinct fine red (2.5YR '5/8,moist) mottles
frieble (moist), slightly pla stlc end slightly
sticky (uwet); many very fine, few fine and
medium pores; few very fime and medium rootsy
transiticn wavy and abrupt

strongly cemented iranstene gravel (shegt
laterite)

[

e —————— " __ = = e ————
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Particle size distribtiution (%)

JYR 5/2,
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frishle
medium
few
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* blocky
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medium

S
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n very
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10YR 6/17,
clay)
ive
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ine,.
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10YR 6/7,
with a
icturey

) mottles
31ightly
and
rootsy
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Profile no., NWP/ADP/L2/82

gat. ;sat,

37
09
56
Vi
72

déyth cley. silt fine mecium coarse textural gravel
(cm) sand. " sand sand class
0 - 10 8 18 Lt - 24 6 sandy loam -
10 - 35 34 19 31 12 3 sandy cley loam -
35 « 62 LB 21 20 9 L clay 46
62 (Wi 16 s LWew 17 &/ 7 5 clay 0.7
116 =160 4B 20 %D ST ~ 3 clay Die7
Chemicel_data ‘
depth ‘pH ;,pH 1_¢arg.».avmil. selet s éoig
' £ anth et P . AL M
_ (HZD) (CaBlz) 4 ;
(cm) - %) O e 215 )
Bim: 8y iS5z 2 fy o2 SR D2 28 CRA AR
107w 55 Bad bg1 0,76 o8 e 2ok
39 e 062 Dgi hel D34 ... 8 &)y 2 2.0
628116 05¢6 11632 LORAS 2 8.6 15,2
T16 =160 546 .he2 mn.d 1 850 1992
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P aisisin

Noe
Soil nome
Inty clessification :
Gail map unif.

Date of description
Described by 2
LoeEtion:

‘BElevotion ¢
Landform

. Vegetation ond land use ¢

Anthills : - .1

[qe

. Human influence
: 4 ; .
’ ‘:. :

Climate

Parent material
Soil depth.:
Drainage :
Permeahility ;.

Moisture state ¢
Groundwater ;
Surface stones
Rock outcrops :

T B8 .

NWM/WDR/ 63,32

Shilenda series

vanthie ferralgol (FA0), ultic haplustox B

(USDR)

35

25+11»1983

ben Tingetiong

along the read to Chovwe school, Zeb km
south of the junction to Nnumhu' UTM grid
3029 ~ 6427 (sheet 1225A3)

1170 . m 8eSele :
unﬁulnting plateau, nxesf,'slope
(5u) - i g

tense mlombo wooclﬂnd ulth Isoberw

gently
0 « 4%
medium
linie angolenQ1s ahd Br;chys cgla baehmil
as dominant sp901es, elso Dlplorhynchus
condylocarpon, Parlnﬂrxa cur telllfDll“
and Uapaca species; althaugh the ﬂrea is
prcsently LnlnhltEO it has probebly been
unger, chitlmena cultletlon znd the forest
is largely regrowth elsethre chltemenc
cultivation with cessave Pb murh crop
mound type'anthlllp,gray, wlth - n..average
h81ght of ‘4 m end on ﬂv(mage b*Se mf 8 my
pinmacle tynt unthil15‘ yelldu brnwng with
an average height of 165 m ﬁnd ﬂn nvefage
diometer of 1 m; both" typco on wverage SDm
apart, common grey 30 cm high small

anthills :

none at present,.excefit:for fuclwood gathere
gﬁthefing *nd'bafningluf tndergrowth
tropicel SCVﬂnﬁ“h with an un1nwfﬂ1 roinfall
of-pirca 1075 mm/yeqr. =

biotite schist of the Basement complex

very decp to deep

well drained
34 e 142 cm

b low

0 e 34 cm mocderately ropide
rapid, moderately rapid
moist throughout (after raims)
nct reached

mil

nil

-
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el km
T™M grid

slope

.80bers
loehmii
chus
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ea is
‘been
forest
2mene
p
rerage
"8 my
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ge éﬂm

gathere

infell

cm

Ergsicn

\ " LUB code

N
57 .

Land copability |

Remarks : °

BA

 Bus1

Buws?2

[

34

1

142

34

55

Y-

150+ cm similer to Bws1,

e —

w it

; v S v~c_'.' }
~ \‘;‘ “‘89.‘ oy . s 42 ’{'," ST ‘.'_,

no visiple evidence-

1800
A = ~ (10VR 6/6)
;87 (LuB); 3 |

- no clay cutﬂng hﬁvn DULH yb Lrvad

w

e

a
(o)
3
1]
0

&

FROFILE DELUHIFTIUN (NwP/ADP/h3/52)n

dark greyish.brcwn (10YR Q/Z,mDist'énd~1DVﬂ
?7/3,cry) sandy loam with 2 weak medipm ong
ccarse crumb strLcturc,'Vcry frirble (molst),
many very fine, cvmmLQ fine'land few medium
inped pores; many very Fine and fine, few
wcdlum . rocts; trcn81tlrn qmmrth unﬁ glepr -

cm

yellcwlsh Brown. (1BYR 5/5 molst ank AOYR /8,
xdry) senty clay loam (Flcld texture, andy 1Dam)
‘with. @ week fine suh: ngulgn blocky $tructure- ’
frichle (moist); meny’very fineg, few fine, .
meﬂuum ant caqrsa parts' pommon’ very' *fine,. fine
gnd*medium, fdw coars rDLtS'“t ﬂnqlnlan smooth
wnc grLcurl :

cm

em” brnwnlsh yellow (10YR 6/6, mnlst) LLUV o clﬂy
loom with & week fime ancd mecdium subangular
blocky structure; frigble (moist), slightly
plastic end non-sticky (wet); few fine, medium
6nC toarse pores; few.wery flna, fine, medium s
and CDchL raotsd tanSItan smouth end diffuse:
brcmnlsh wiéllow (sllghtlyvreuucr than 10YR 6/6,"
moigt) clay loam to clay with a moc: wnaly '
coherent . porous massive stfucture; Frl ble
‘(mecis®y slightly plestic shd non-sticky (wet);
few very fine ond medium pores; few very fine,
fine end medium roots; few smell ironstone
gravel; trensiticn wavy cnd clear

cm

but with viry freQuent smell
ironstone gravel
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Profile noe. NWP/ADPR/L3/82

N.d
ekl
n.c @& .
Nad
ned

depth clay silt Ffine medium coarse textural gr:vel
(cm) sand sand sand class
0=~ 8 14 16 L3 23 b sandy loam -
Bosc 34 . 32° .16 i 23 6 send caly loam -
3k = 55" L1 19 . 26 10 5 glay loam: ta clay. 1.1
56 = 95 38 26 a1 9 = clay loam S o e
.+ 95 w135 LY Pt A 20 i 6 clay 7ol
Chemicsl_data
depth pH pH OTCe avail, sol. sO0l,
G i il Al Mn
: (H,0) €Gabl;)(%) ( ppm )
(em) il
0« 8 51 by 1. 10 10 NeCe N.de
8 » 3“‘ L}.s L“.'] 0.51 8 g 7 I"I.C'x. NQdo
3"’ - 55 5.'1 tf-‘l D.QZ‘ ¢ 6 n.d. nqd.
55..6 95 5,2 Lo 0429 3 hed. NeCoe
S sl s 4.1 Nely 3 fletls ™ et
depth exehefdexch,: s exchisdexchnitiExechsl  CEB. . CEC ELEL base Al
‘Ba Mg iy NH.A Al sats sat,
(em)  ( /100 i ) (i )
cm megq g soi 100 g cla&( .
.- 8 0e22 0.12 0.08 3 f3e S5 Juralh ned. 13 n.d
= SO | o ey o - [ Y- SRR el - §3F - A id. 9 ..
IR W i i 1 - B e (b e ¢ i 17 g m.dyrg
53:2.959 . Bel13 1.De06 _Hillb: 0.1 n.cd 7.0 18 Mg el
35 ~135 Oe12 .06 0.06 0401 n.d 3.8 8 Nede 7 .
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L3/82 :
Frotile noe:
auil neae @
Int. clussificetion :
revel o dnat :,
Soil-mop unit @
e -+ . _bate of description @
1-4 Described by @ '
2.2 ' Locstion 3
7ol
Elev:-tion
Landform s
‘Vegetation and land use &
age Al o W 4
Bte sat. e £l
A7 - ; Anthills @

ot il

9 n.d :

9 n.dj " " .Human influence :
n.d '., 2 E %z ..

; ned b Climate ¢

;L Parént.matariax :
i - Soil depth :

| Drainage' s

'U; : Péfmeqbi}ity :

o HoOMpieturet e tates -
B Grounduater -
§ ’ i .
Surfoace stones ¢ ° &
Rock_outcrops @
i, . : ; : ,
B .. LUB code :
&3 Land ‘capability class 3
R Remarks 3
\.‘ NG . ) .3 - , 7
| AT S ’ e prands b o5
g " ", S i Vi
z . o i . :;_. b d adC . |
8 e o e : LE
L N W o B i 3 2RV ks "

NMP/HQF/QG/BB

NEuuU 3eTLes

gleyic ferralsol (FAG); epiaguic haplustox
(USDA) ‘

ST

1 «3~-1983

Ve: Mbite anu uonnT}ng-tiang

alonn erstern branch of Ntambu ruad,
11 km @ of the curnoff towaros tne

Ph s nonds UTh grid 2283 o GLL2 (sheet
1225A3)

1140 m @.8ele

river terrvace, slope 0 « 1%

metium dense secondsry miombho woodland
with Brachystegia boehmii and
Anisophyllea boehmii &s dominant species,
elso Brachystegia spiciformis, Hymenos
cardia acida, Parinari curatellifolia and
Erytﬁrnphleum africanum; local land use
is shifting cultivation with cassava,
maize and .rice aq;mainlmrops v

fﬁound type, light grey, with an average

height of 1.5 m, an average base of & m
" and ‘on average 40 m spart
‘previously cultivated by hoe

tropical ‘savanneh with an unimodel rain-

.fall .of circa 1075 mm/yeor

, Walehari sand, possibly rewgrked
. very decp
.. ‘moderately well drained

0 =71 em rapid, moderste below
moist throughout (after roins)

-not reached

nil

nil,l : )
18 80 L
0 W1 -~ (10YR 4/6)

“B2uw (LUBY; 3

~ texture vaerietions of this soil rather

Rarige

. = heavier sandy clay subsoil occurs

}ﬁqé%fy'mithiﬁi90 cm
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" Erosion

Ah1

Ah2

AB.

Bué

BCg

Cag

0 » T En
bl

11 @ 2-5 cm
25 » 41 cm
41 e 7% cm
71 « 185 cm

185 « 220+ cm

-

‘many very fine, few fim: and medium inped
- pores; common very fine, few fine, medium and

- no cliy cutens heve been observed

no visible evidence

PROFILE DEGORIFTICN (NWP/ADP/46/82)

dark brcy (10YR 4/1,mpoist wnd 1DYR'6/2 dry)
sandy Yloom with a week fine subhnpoula? blocky
strvnture; very friarle (molst), mﬂny very

Ffire ﬁnd'few Tinc roots; many vory fine and

fine, common medium wnped and exped pores, B
transitian smooth anc ‘lgn

‘daTk grayish brown (10YR 4/2,moist end 10VR

7/2,dry) sandy locm with & weak finme and
mcqlum subengular pblocky snructure, very
friable (moist); ma iy Very flne, few fine and

“medium -mostly inped pores; many very fine,
common fine and few medium and coearse roots,
tren81t10n smooth @nd gradual

graylsh brown (10YR 5/2,mpist) sandy loam with
a weak ‘medium subunﬁulﬂr blocky structure; 4

PR

coarse roots; trensition smooth and greadual

very pale brown (slightly yellower than 10VR
7/3; moist) sandy clay loem; common faint fine |
and medium yellow (10YR 7/6,moist) mottles; 3
weak medium and coarse subsngular blocky 3
structure; friable (mpist): slightly plastic

Bk

‘and non-sticky (wet); many very fine, few

fine and medium inped pores; common very fine,
few fine, medium cnd cocrse roots; transition
smooth and gradual .

light yellow (slightly browner than 2,5Y 7/3,
moist) sendy clay loam; common fine faint to
distinct yellow (10YR 7/6,moist) mottles, snd
cammon faint medium light gray (2,5Y 7/1,moist)
mottles; weeskly coherent porous massive

_structure; frieble (moist), slightly plastic |
“gnd non-sticky (wet); many very fine and few =

fine pores; few very Fln& fine and medium
raots :

white (2.5Y 5/2;muiét5 sandy clay with feuw,
locally common, preminent medium derk red
(2.5YR 3/6,moist) mottles.

B s
'
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depth clay. silt Finb .medium corrse textural gravel
L) as Cor : saénd .sznd sand = class o
dry) 0 e 11 (S - 1P psa0 B0 .- 14,: s sandy loam . -
blocky B o 45 25 8 - 35 35 7  sandy loam, -
ery 20 @ 44 I3 492 THE L 10 santly loam ' -
and b1 « 71 32 20y p B s 30 9 soncycclay: loam -
eS, 8- 5 74120 25 15 15 '-.B& 18 sandy clay loam -
120 <185 28710 W R 15 6 scndy clay -
10YR S e = N
d Chemicsl dats s L med vl
y ;oo ; . (s o, i $: e Tt 054
ne and ‘naw dEpth pH pH " org. ava;l.‘,sul...solf--w;«;u
I"IE% T el e e 7 N e o . P Hl Mn
oots, &M (HoQ). LBRE1HI- .5« .
LI ‘-’::2 (&S A € ppm )
am with RELOES R LSS0 Y R ) BERE T Nedy neod
re; B ¢ 0 naa e 25 5.7 beb i 0e28 3 nede n.d
2d B o= 25w BT 5.5 4,3 'r GL0F 9 Nedse nod
im and § [ R S A SRR M R R e 5 Dede . Fet
Jual T2 0r T mA20 Q50 L bahy o Oafl1T i nn 7 Hotle Bilef wifis
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/ 2 S Mg Ty AR %0 8 :
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2 1.7 o0 e SiEsttn SE i di Mimtgh aall 1 sertrerae) (i )
/ f'ine, i ] & " ANa T P o -SRI P
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Profile noe:

201l name @

Inte Classification

S0il map unit

Date of description

Authors @
Locetinn @

Elevation
Landform 2

o
®

»
.

(UsDR) i - 1

- #Pb -
th/HDF/Uh?/BZ

ohilenca series ! “
xanthic fer alsol (F-l); ultie Héplustqg
35 )
27-11-1982

UEn Ting-tiang and Gelle Ngosa

mbout 3NN @ N cf She Solweri-Mw!nilusge

road just W of tne,Shilenda turneaff,

PUTM gmid 30846389 (cheet 122584)
., appxoxXe T450m S.S¢1le

Vegetation -and land use :.

Anthills :

ha
"

Human influence’

Climafe :
Baient maferial

Soil depth 3
Drainage ;

Permeability ¢

Moisture state
Groundwater :
Surface stone ¢
Erosion 3

Lug8 caode. :

Land cap. class
Remarks ;.

2

plateau, upper slope, .slope < 1% (N) 3
pit sited medlum dense miombo uucdland
with Brachyetegis boehmii, Marquesia

macroura and Monotes .sppe as: dum1nant"

species, also Anisdphyllea Uoéhmfi, the
tree growth is moderate; the area N of

“the ruad is uninhibited (protected fnr%s ;

mnund type with a dark grey cglour, an

average base of 8 my, an average height ¢
5 m and on average 70 m apart* few small =

- greyish enthills sy with an.average diaméls : i

of 20 cm &nd an average height of 30 cm i

. burning b CEE i AT

troprcul savannah wlth an~un1moda1 rain
fall nf circa 1250 mm/yanr v v
probably musovite-kyanite schist of the
Basement complex |
very deep
well drained, tending toc moderately wel
drained
repid in the top two horizonsy moderatel
rapid below
0 - 68 moist, 68+ just moist¢after rein
not reached
nil
no visible evidence

188BCC

0 -~ ~ (745YR 4/6)
51 (LuB), 3
- moderate termite activity

- No cutans have heen ocbserved

) e ) . i
S ; p, -
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Bw small
e diamett
¥ 30 cm

¥
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Ah

AB

33 @

38 e

R T

1D§ @

i

'1&‘;

13 cm

- 38 -gm

 crumb structure;

# . il - :
- 0 - 150 cm pit, 150 - 270 cm augering

- sinG in surfuce luvyer uncosted

grains

Lew

ROFILE LESURIFTILN (

B e

(NWR/ADFE/147/82)

greyish yellow brown (10YR G/25haists and

10YR 6/1 urv) scndy loam with & week medium
glichtly herd, tendirg to
soft (cry), very friable (mols+) non plratic
LG LR wt&uny vwety; mary very fln_,hew fine
inped pores; many very fine and: fInc, Peur L
mentymernotes +'~"~~*Jun c]ear and smaoth

dull y810w ish brown (1DVR 4/3 mpist anc 10YR
€/3 dry), sandy lpem with = we sk nedium
Subangular blucky stfucture, slightly hard
Ldry)y very frishle (moiet), mgn.plastic and
non stlcky (wet)§ many very flnehand few fine
inped poOTesS; many very fine, common fine and
few medium rnotb, trans 1t10n.amuoth and clear

68 cm bright nruwn LISEYR, L/ 6 mulst) sandy clay

«

< loem with a week medium”subenguler blocky

) wﬁtructure, Hard (dry), friable “tmaoist),

siightly. pld dstic. and slightly stlcky (wet),
many very fine, ct Un flne and; few medium
inped pores; common very fine and few fine
roots; transltion SmDUth‘mnd graﬁual

‘r

“orange (7. svﬁ B/6 molst)»éancy clay loam with

W e
. .
158 ‘Cme
] .
» Y
27U+ cm

e
B
¢

=

a moderately cnherent porgus magsive structure
structure; hard to very.hard (dxy)l friable
(m01st), Sllghtly mlastie:and, slightly sticky
(wet); many very fine end few fine pares; feuw
VETY Flne, fine, medium end cosrse rootsy

few:small krutov1nas, transition smooth and
] E

P grgdual g iy St

orange g 37 SYR 6/6 mbi- ﬁ@w&andy QJ y loam with
a mpderately. coherent porous massive structure;
common fing *faint paldiysllow £2,5Y 8/b4,moist)
‘and: few fing dis¥inct bright brown (7, SYR /e,
moist) motties'7ﬁriuble (moist),:slightly
;plastic and slightly sticky (wet); common

very fine, Few fine nd.med%um pores; common
patchy thin' cutams common fing and few very
fine gnd few very fine roots; between 190 and
81 210 cm grequent small soft Fe concretions,
elsewhere few small sgft Fe concretions
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depth
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. O= 13

' 13' . 38

38 « 68
g68 -105
105 ~150

ey beod
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depth

' (Qm)v

0 - 13

13 '« 38

3B - 68

68 <105

105 =150 °
150 «200

2 :hepth

{(oa)

Y0 e 13
13 « 38
..38 - .68
: 6% v105,
105 =150
ﬂso «200
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co@rse texturel

¥ data su_spéct

Profile noe NWP/ADP/QZ/82

"eclay - BilE fineiﬁnedlun gravel
3 L sabnd 3 sund send cless -
10. % .. 24 - 15 ; 9 sendy loem ‘ -
S N | . N 1° B 5 fine sendy loem -
L EB U TR TSR Ve 4 sandy cley loen -
At 1w .28, =17 7 sendy clay loem -
30 16 29 % > sendy cley lozm -
34 26 T3y OLTENRETURY R glay lem O 2
pH : pH "org. " aveile sols sole micronutrients
i SR &l ‘Mn Cu., 2Zn Mo B
‘(Haog {eabt,) cm ( A pppu— ' )
gr il .ou¢ DRS00 gl fatec 20 101 023 0435
5 Lol q,37 © 9.7 648 066 0.8 949 - 1.5 0457
542" 4a0, 0.19‘,, 2 13558 00 An DB M8 E Gilke 05
S, kel 0.60% 5.0 1140 Ot ned" ne.d n«d ned
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0ed2 03 o 18‘ g1 .3-1.25 4.3 Vg e 6
0413 . 012 ¢osab R T 3-6- 5 B 15 97
el e el N e L R TN - Rl e
Ol Y0518, Oy20 = 1438 Beptt MOF S ENSY 4 1 T1
0423 .0.,20 021 e 124 L7 14 55 . .16 66
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Profile no,:
Soil name "¢ .3

T 1nt, classification:

-S0il map unit :

Date of description
Described by :
Location :

Elevéiion 3
Landform g

Vegetation and land use

Anthills : ¢
Human influence :

Climate

Parent material :
Soil depth’s’

Drainage
;'Pexmeability ¢
- ‘Moisture state

Groﬁndwater :
Surface stones :-
Rock outcrops : :
Erosion :

LUB eohe 2

Land éapability-class @

Remarks ¢

S 2

NWP/ADR/51/8%.

\~Ch1mbw1 serlas

dystric fluv1sol (FAO), typie tropaquept

i(USDA)
40
23-1-1983

 Wen Ting-tiang and RN, Magai

along the Kalulush; road, about 16 ¥m E

of the Lunga river, UIM grid. 4652-5726.

(sheet 1226D3) '

approximately 1180~m«a}s;1;' ,

flat floér of véry largefdambo, several

km in length and about - 500 m wide

ﬁoﬁen grassland, probably not belng used

agrieuvlturally:,

few mpund type, about 3 m high S

none other than burning and gathering #L

_thateh grass .

troplcal savannah with an wnimodal rainfall

5P eirca 1275 mn/year ¥

1luvial déposit.

_Vvery deep

_poorly dralned
‘net assessed . . :
‘upper, 60 em moist, we's below, at several

places the surfaee is soggy
at about 80 em
nik
nil :
no visible evidence
S DD B
0 W3 (10YR 4/1)
Gw (LUB), 3
- samples obtained by augering
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SUMMARY PROFILE DESCRIPTION  (NWPR/ADP/51/83)

Ah 0~ 15 ecm very dark gray (10YR 3/1 m01st and 10YR 5/2
dry) clay loam ;
Au 1% = 60 em dark gray (10YR 3/1,moist and 10YR 6/2 dry)
clay loam
2Cg1 60 - 90 om light brownish gray (10YR 6/2 m01st) clay
2Cg?2 90 - 120+ cm pale brown (10YR 6/3,moist) clay with common
: Siore, BRSNS BIREWI mottles, laterite gravels below 100 cm

ANALYTTCAL DATA

Particle size_ diﬁﬁzzlﬁzﬂiﬂ.ion (%> . 4 L A ga
depth . clay . 81lt fine. medium coavse textural - ‘gfgﬁél;
(Qm),.” . sand sand sand  class o
O 30, Blet ot BT 1 BT '1 clay loam -
30m 60 32 o g 1 clay loam - ,
60- 80 50 31 B P e Y e
B0-120 5T ¢ '27A 20 iy ;‘ .1' clay RS ke O
cne wldta 2 ‘
depth -7 pH - {1 pH - orgy:  avail.. SRy BEL, w05 eadl s
~ Nty @ ASSIigoMip Al Mn '
(m) ) (Fe ) gy (s ppm ) .
O= 30 5,0 640.. 222 o AN TR R
& S0et6h. - G0 B GEIRE TR G L e 8 S E
60- 80 5.7 6.5 004"0 Al 1*:4 Vo n.d. n.d,
80"‘120 4 5.9 6'5 .0031‘ n.d. I’l,d. At e
depfh 'exch. exch @exch. exch. exoh ORC “GRE ECEC basé Al
Ca Mg K Na Al — qat sat
(em) = (e meq/100 g s011 )(300 g dTay (~—— 7 —)
B 30 5,90 0,82 4000 B y.d. 9.8 Sl b n.d.
30—~ 60 2,35 O, 74 O 0,01 " ad 20806 18 e 55 e
60- 80 4,00 1 65 0401 0,084, 9584 Sfmadey RS - nod,
80~120 4,20 1 65 O 01 Q. 0F .0, - 12:6 25 e, 47 n.d,
'y . . * & . ” y: - a AL g i e 1

: e = . . “ry.
Heeani i : . g v vy i
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,dry)
Lay

ommon
100 cm

-

4 100

APPENDIX ITI Frofile descriptions and analytical data from pits other

than those opened during the survey of the project area

So0il profile descriptions with their accompanying analytical data of two
previous surveys in the project area have been used in this report. They
have been taken from Heilmann's hxploratory Soil tap of Mwinilunga and
Solwezi district (Heilmann 1977) and the semi-detailed survey of part of
the Solwezi dome south of Solwezi boma (Broekhuis 1983). In the text these

profile pits are identified by their full pit number,

Profile no.: SP15/77 0 (RROWWE 15/77)
50il name s Samfya series
Int, classification : xanthic ferralsol (FA0); typic haplustox (USDA)
Soil map unit s - &
Date of description s 19-10-1977 '
- Described by : . | P. Heilmann
Location . along road from Ikelenge'td Angolan border,

approx. UTli grid JT 8868 (sheet SC 35-i3

Landform : plateau, slope Q = 3%
Vegetation ¢ - . degraded woodland
Climate tropical savanrah with an unimodal rainfall of

circa 1425 mm[jear

Parent material : granite
Soil depth ¢ \ very deep
Drainage : - well drained
Permeability ' * moderate -~
LUB code : e bt

A== (T.5YR 6/5)
Land capability class : (1 (LUB); 2

Remarks : description based on augering only

BRIEF PROFILE DESCRIPTTON

A 0 - 10 em very dark grayish brown (10YR 3/2, moist) sandy clay with
a very weak structure; sticky and plastic (wet)

AB 10 = 40 cm brown (10¥R 5/3, moist) sandy clay to clay with a very
weak structure; sticky and plastic (wet)

Bw 40 - 90 em light brown (7.5YR 6/5, moist) clay without any macro

structure; very sticky and plastic (wet); rather compact



AVALYTICAL DATL

A 101

rrofile no. MIR/15/77

Particle size distribution (%)

depth clay silt fine mediuwm coarse  textural class
(em) sand  sand sand
Ci= 20 37 9 53 16 5 sandy clay
20 - 40 48 8 28 12 4 clay
40 - 6G 48 6 32 10 4 clay
60 - 90 50 5 32 3 4 clay
AL S R
erth pd pd org., avail. sol, sol. total
(em) (B0) (cacly) & (2w M @)
0 - 20 n.d. 4.4 148 7 il (8l n.d. 0.07
20 - 40 ned. 42 0.94 3 nhds Hal {6l (0], (05,
40 = 60 n.d.e 4.2 Te Cle T s Al sl nhds
60 « 90" n.d. 4.3 o, NeGe 1.d. Ts Glle neds
depth exch. exch. exch. exch. exch. HC CEC ECEC base Al
i Ca Mg K « MNa Al sat. sat,
te) O meq/100 g 50il =mmm—mw—- ) (Tﬁﬁ%) (=== 9% —=m-)
0- 20 0.60 0.40 0.28 0,04 n.d. 10.0 27 n.d. 13 n.d.
20 - 40 Q208 O3 TORS@ EIARR0 S04/ e=nod o 6e4 13 n.d. i n.d.
40 - 60 QiaEier L5 @iz O e Gl Sinie 12 Ty (1Y 7 n.d.
60 - 90 0,10 0.10 0,14 0.4 n.d. 462 8 n.d. 6 Tiath,

Profile no,.:

Soil name 3

Int, classification :
Soil map unit

Date of description :
Described by

Location :

Landform :
Vegetation
sirangmallisliEy
Climate

Parent material .

Soil depth :

WWP/27/77  (RRwe 27/77)

Misamfu series

rhodic ferralsol (7.iC); tropeptic haplustox (USDL)
11, e
20-10-1977

P Hedlmarw

near Lwawu mission, Mwinilunga district, approx.
UM grid JT €212 (sheet SC 35-13)
plateau, slope C -~ 3%

open woodland with many bamboos e
many large mound type «ifi
tropical savannah with an unimodal rainfall of
circa 1350 mm/year

basic igneous rock and Kalahari sand

very deep
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profile WWP/27/77 continued

Drainage ¢ well drained

Permeability s moderately rapid

'a i(
LUB code L.y e
- - (5 to 2.5YR 4/6)

Land capability class ¢ €1 (LUB), 3

Remarks description based on augering only,
BRILT *ROFILE DLSCRICTICH

o 0O ~- 20 cm reddish brown (SYR 474, roist) sandy clay loam with a
weak structure; friable (moist), sticky and slightly
plastic (wet)

AR 20 = 40 cm reddish brown (5 to 2.5YR 4/4, moist) sandy clay loa
with a weak structure; porous; friable (moist), sticky
and slightly plastic (wet); transition very gradual

BA 40 - 60 cm yellowish red (5 to 2.5YR 4/6, moist; sandy clay loam -
structure and consistence as in /.B; transition very
gradual

Bws 60 - 90 cm dark red (2.5YR 3/8, moist) sandy clay with a weak to
moderate structure; possibly some clay cutanss friable
(moist}; slightly sticky and plastic (wet)

ANALYTICAL DATA Profile no. MP/27/77

Particle size distribution (%)

Depth edlng & Sl fine mediwn coarse textural class

(cm) sand  sand sand

0 - 20 26 8 Bl 14 1 sandy clay loam
20 - 40 G T =iyl 8 2 sandy clay loam
40 - 60 32 10 46 93 = sandy clay loam
60 - 9C 36 18 %6 9 1 sandy clay
Chemical data
depth pi pd  org. avail, _sol. sol. total i
(L0 ) L0acTy ) X P Al Iin \
cm 2 27 9
(om) I G o y
O -~ 26 ncd. 4—.2 0094 7 Tl.d. ncdn 0.04
20 S 40 n'd. 4.1 1.13 6 nnd. nodo n.dl
40 T 60 n.d. 401 n.d. I’l.d. nodo 1’1.0. n.do
60 = 90 n.d. 4.7 Nede Dl fieds n.d, e
4
I




5 103
profile IWP/27/77 continued
depth exch, exch., exch. exch. exch, CEC CEC ECEC base Al
(cm) Ca Mg K Na A ( meg + sat, sat.
{( e e meq/100 g 50il ==mmme==) ‘100 g clay’ {=ewm= % —==)

0 - 20 0,60 0.65
20 = 40 0,35 0,30
40 = 60 0,40 0,30
60 - 90 0,40 0.30

D! DOO ned, 443 17  m.d. 5

0,06 0,20 n.d. 5.6 18  n.d. 13 n.d.
GO oA dl A 15 raleaf6les 17
0028004t d o 11 N, Gy 19 aly(6he

55 mnede

iy 6f

Profile moe:

50il name ¢

Int, classification s
Soalomap unitsa

Date of description .
Described by 3

lioeavion e

Landform -
Vegetation :

Climate

Parent material
Soil depth
Drainage .

Permeability ¢

LUB code 3

Land capability class

We/42/77  (wulr 42/77)

Ndakale series

xanthic ferralscl (FAO); typic haplustox (USDA)
22

Sl B O

’e Heilmann

along road from lwinilunga tc Kakome, approx.
UTI grid KT 2131 (sheet SC 35-13)

plateaun

open woodland

tropical savannah with an unimodal rainfall
of circa 1350 mm/year '

Kalahari sand

very deep

excessively drained

very rapid

1 XXX B

L= = (107R 5/4)
s2t (ILUB); 4

Remarks : description based on augering only
BRILE PROFILE DItSCRIPTION
A 0 - 20 em dark grayish brown (10YR 4/2, moist) loamy sand:

loose (dry)

BA 20 -« 40 ¢cm pale brown (1OYR 6/%, moist) loamy sand; loose (dry);
b, very porous¥

B A0 = 9C ecm 1light yellowish brown (10YR 53/4, moist) loamy fine
sand grading into fine sandy loam; no macro structure
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INLLYTICAL DLTL Profile no, 1WP/42/77
Particle size distribution (%)
depth clay silt fine medium coarse textural class
(cm) gand  sand sand

0~ 20 S 7 49 2 4 loamy sand
20 - 40 il i/ 49 29 4 loamy sand
40 - 60 12 5 5% 28 2 loany fine sand
60 - 90 14 6 55 23 2 fine sandy loam

Chemical data

depth P PH OTge avail, sol. gol, total N
y (#,0) (cacl,) ¢ : Al lin (
\cm) 2 2 (,./)/ ( ppm ) '\%)

0 - 20 n.d, Al b GG 16 Tete  fiadr 0,07
20 - 40 n.d, 4.3 0550 5 ned. neds 0.04
40 - 60 n.d, Al Sl ALY e of0hy Ayl Bl ol
60 = 90  n.d. 4.6 n.d. nad, A naa, Nede

depth exch, exch, exch, exch. exch. CEC CEC ECEC base
Ca lig K 1a, Al (o €GN sate
(cm) (m——=c=——- meq/100 g 80il —=ee====)}\100 g clay’

0 - 20 0,45 0,25 0,04 0,04 “1.d, 20 22 iy 39
20 = 40 0,10 0,10 0,03 0,04 n.d. 202 205 S yod, 12
40 - 60 0,10 0,10 0,02 0.04 n.d. 200 17 Tioid 13
60 = 90 0,10 0,30 0,02 0,04 n.d, 2ol 4 nds 23

1’; l

sat.
T g

10500
Hle(Ele
Tiedls

n.d,
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| Profile no.: wwe/2/82

{ Soil name Kado series
Int. classification : gleyic cambisol (Ti0); aquic ustochrept (USDL)
Soil map unit . i
Date of description : G=-2-1982
Described by . J.F. Broekhuis and Wen Ting-tiang

g Location : Kisalala area, Solwezi district, UM grid
1S 445334 {sheet 1226.4)

Hlevation . about 1300 m a.s.1.
Landform gently undulating plateau, slightly dissected,

lower slope, with dambo lilke features; slope 1-3%
Vegetation and land use : tree savannah with a sparse treec cover consisting
mainly of Combretum and Uapaca nitida species,
with Hypperrhenia grasses in betveen
Climate : . tropical savamnah with an unimodal rainfall of |
circa 1300 mn/year
i Parent material . colluvial deposit derived from upland soil
formed over granitic gneiss
Soil depth . the depth varies from moderately shallow {25 cm)

to deep, occassionally very deemn l

Drainage . imperfectly drained
Permeability - rapid in upper 40 cm, moderate in lower part of soiw
Moisture state : . moist throughout (after fains) i
Groundwater . not reached
Surface stones : nil ‘
Rock outcrops 3 nik
Lrosion sheet erosion is likely to cczur

! LUB code : U KRR

? L B1 w2 (10YR 7/3)
Land capability class : 53w (LUB); 4 ;
Remarks no cutans have been obsgerved ‘

PROFPILE DESCRIPTION

A 0 - 10 em dark grayish brown (10YR 4/2, moist) sandy loam with
a weak medium crumb structure; friable (moist); many
very fine, fine and medium, common coarse imped and
exped pores; many fine and few medium rootss transition
| smooth and clear

AB 10 = 23 cm grayish brown (10YR 5/2, moist) fine sandy loam with a
wealk medium subangular blocky structure; weak rusty
root channels; very friable {moist); many very fine and
fine, common medium and few coarse mostly inped pores;
common fine and few medium rootiss transition smooth !
and clear




cm )

of soil

|

o
£

Bwrl

Is)
LAY fat

Cati

25 = A0 em
40 = 73 e
73 - 88 cm
88 - 110 cm
110 - 125 cm
25 sen:

ANALYTICAL DATA

% A06

very pale brown {10YR 7/3, moist) sandy clay loam with a
weak medium subangular blocky structure; friable (moist)
cormon very fine and fine, few medium inped pores; few fine,
medium and coarse roots; transition smooth and gradual

very pale brown (1013 Lo e 7/3, moist} gandy clay loam
with a massive porous, moderately couerent structure; few
fine distinet brisht yellowish red (57R 5/, moist)

mottles; friable (moist): commonn very fine and fine pores:
few fine, mediwn and coarse rootsj transition smooth & clear

pale yelliow (2.5Y 7/4, moist) sandy clay loam with a massive
orous, moderately coherent structure; friable (moist); fow
small -soft reddish brown Fe/ﬂn concretions; very few fine,
mediws and coarse rocts: few very fine and common medium
pores: trancition smooth and clear

pale yellow (2.5Y 8/3, moist, sandy clay loam with a massive
porous, strongly coherent structure, friable (moist):
frequent small and large hard reddish browun Fe/ﬂn concretions,

with a soft mottle like rim; few very fine end common fine
pores; very rfew fine roots; transition swooth and clear

light gray (2.5Y 7/2, moist) sandy clay loam with a massive
porous, strongly ccherent structure; firm (moist)j few small
and large hard reddish Lrown Fe/lm concretions, with a soft
mettie like rim; few very fine 2nd fine pores; transition
wavy and abrupt

gstrongly cemented ironstone

Profile no, mmR/2/82

Particle size distribution (%)

depth
(cm)
10 -
23 -
40 -

23
40

13

Chemical data

depth

(cm)

&
@]
i

denth
(em)
10 -
25 -
A0 =

>
e

]
N

SESE NG
N

=

o
N

Q017 tad, i asd ot Had,

l’lod-

Ned,

clay silt fine medium coarse textural class
sand sand sand
18 11 51 14 6 fine sandy loam
24 il 44 17 > sandy clay loam
52 14 41 10 gandy clay loam
b pH\ PH  org. avail, sol. sol,
\JZO,(Cu012, (%) (_;”__ ppgln__mif)
dod. Gy e ety aad. 11y Qe
e des? heidl 20 gitle B, Waslle
St oo Nedle isiGle e G s a1y
exch. exch. exch, exch. exch. CEC CEC "B base il
Ca Mg I i® Hey . el (_vﬁ_meq ) sats sat.
(mrommmmeme 10q /100 g 80il mmw——m—=) ‘00 g clay’ (--—-% =)
()16 el G e (6551072 S (00001 o aiel i 252 nede 2 neds
LGNSO SO0 FOINER0 SCIREnSd 202 St 36l 5, Hmials

nade, dneds el s inads
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Profile no. . B3 /82
501l name ¢ Chifvecsn seies
Int. classification : xanthic ferralsol (FL0); wltic haplustox (USDL)
Soil map unit s 55
Date of description - 10-2--1382
Described by Wen Ting-tiang and J.i". 3roekhuis
Location . Kisalala area, Solwezi district, UMY grid

437290 (sheet 1226.4)
Hlevation ; S ot 500N IAS . S ol
T.andform - gently undulating plateau, slightly dissected,
middle slope, slope 1 = 3
Vegetation and land use : miombo woodland with Brachysteia boechmii as dominant
species, the area is largely uninhibited
Climate tropical savannah with an unimodal rainfall of

girea 13500 mm/year

Parent material i gneiss
s0il depth . very deep
Drainage 3 well drained
Yermeability . rapid, but Bt1 moderately rapid
Foisture state : moist throughout (after rains)
Groundwater : not reached .
murface stones il
Rock outcrons nil
Hrosion ¢ no visible evidence
LUB code 3 RBNER
i = = (7.5TR 5/6)
Land capability class : 351 (LUB);
Remarks : - 0 = 200 cm pit, augering below

i

gimilar profiles with a predominantly sandy clay
texture occur as well

the depth of the laterite varies from 150 to 250 cm

ﬁrklmxumeSM)ml(“” Bt1 and Bt2) is sandy

clay loam

1ROFILE DESCRIVTION

Ah 0= 7 cm very dark gray (10YR 3/1, woist and 10YR 5/2, dry) fine
sandy loam with a weak medium subangular blocky structure;
friable (mo;st) many very fine, fine and medium, common
coarse inped and exped poress many fine and common medium
roots s transition smooth and clear

AB .7 = 30 cm. dark brown (7.5 to 10YR .4/4,moist and 7.5 to 10YR 6/3, dry)
sandy clsy loam with a weal medium subangular blocky structw
frluble (moist); many very fine and fine, common medium and
few coarse inped pores; many fine, common medium and few
coarse roots; transition smooth and graduval




minant

lay

250 cm
ndy

ne
rtures
mon
ed ium

= dry)
structu®
um and

few

A 108

) . - s \ - .
BA 30 = 55 em strong brown (7.5YR 5/6, moist) sandy clay with a.maS” ve

Bt 55 ~ 145

Bt2 145 - 215 cnm

S
e )
(6]

2504+ cm

ANALYTICAL DATA

porous, moderately coherent structure; firm {moist); f

white (10YR 8/1 moist) mostly faint colourations, roundluh
fop o 1.5 om) in cross section and mostly a few cm long
(infillings of root chammels ﬂno/or aninal burrows): few
yellowish red (5YR 5/8, moist) fine faint mottles, many
very fine, common fine and few medium and coarse pores; few
fine, medium and coarse roots; trancition smooth and diffuse

reddish yellow (7.5IR 6/89 moist) clay with a massive porous,
moderately ccherent structure, firm (moist); white colour-
ations as in B.s meny very fine, common fine and few medium
pores; rew fine, medium and coarse roots, transition smooth
and diffusc

reddish ycllow (7.5YR /7, “01.t, clay \9}¢Dht]v'71thcr
than Jti\ with a massive porous, moderately coherent
structure; firmm (moist); few fine distinct white (N 8.5/0,
moist) mottles with a relatively sandy texture; pores as
in 2t1; few fine roots

yeliow (10YR 7/6, moist) clay with few fine distinct white
(N €.5/0, moist) relatively se ndy‘nottleq in upper part of
las

the horizon, firm (moist); p

stic and slightly sticky (wet)

strongly ceuwented ironstone

Profile no. WM1/3/82

rarticle size distribution (%)

depth clay silt fine medium coarse textural class
(cm) sand  sand sand
0O- 7 b 11 56 18 2 fine sandy loan
7 = .30 24 14 4 16 2 clay loanm
56 - 55 59 11 36 1o 2 sandy clay
95 = 105 47 11 5 9 44 clay
105 = 145 45 13 54 it 1 clay
145 ~ 200 43 12 37 T 1 clay to sandy élay
200 - 250 47 16 30 5 2 clay
chenical dota
depth pit pH Oy avail, solf sol,
Ly (H,0) (cally) (%) ‘(miw_ﬂ Ppglm___t?>
Faranlley et 158 15 ned. n.d.
7= 30 5.3 4.7 0,39 5 o Tl et
S0 H i s Tihenl 0k 0.21 3 fHeds indd;
55 051 3 G0 A S0 06 2 wihiie Wk
105 = 145 . 542 43 Ny - 1 tatle, ‘Buds
145 = 200 4.9 4.3 1ndse 2 n.d., n.d.
2000= 250 =552 AR n.d, 2 neds ned,



Profile W/i’/3/82 continued

depth exchi. exech, exch."exch, "cxch- TG
Ca Mg E Ha, fl

{cm) T LTl K VIO N : Yo N
- 7 G B 2 0220 4@ 17 10, 08,3, 9ad
T 5 R ECEH NOTS SR G e OF (DS e 9 [
500 = 0,10 oA IS O EIB SO O i 95
55 = 105 @a10 . 0,25 0508 - 8,01  nLd, A0
105 =145 G,10 0,58 0.07 T 0.0 n.d. - 85
145 - 200 C.11 0,66 0.07 0,02 n.d, 3.9
2008 N2H 0SS0 28 NN O s Qs e Or O Sin i o 6.1

LPPENDIX IV

CEC BCEC

; meq N

' ~clay’
27 psle
il NoCe
il 2l i
10 Hleicly
18 Ne d s
: gl
1) el

Laboratory numbers of profile pits

base 1
g2t Bat,
s I e )
17 AL (6 s
24 Tk 3Gk
16 T7h.d,
10  n.d
) el
22 (sl
14 T el s

A1l the laboratory numbers belonging to the samples from which data have
been used in this report are given below, ilxcept where indicated otherwise,
all the samples were analyzed in 1982.

WWp/LDP/2/82
0~ 6 2875
10- 20 2876
40 58 287]]

70~ 80 2878
100-110 2879
130-140 2680
160-170 2881

NWr/iDk/3/82

O- 5 3363
H~ 25 3364
25- 60 3365
60- 90 3366
90~135 - 3367

135-180 3368 e , WL /:D¥/2% /82 1WP/LDP/28/82
0= 15 3399  wyp/ipp/16/82 ‘
N\:H‘/[LDF//I-/BZ 15= 35 3400 0= 11 3866 0- 10 3876
' 35~ 55 3400 O~ & 9451 11= 73 3867 10 22, ST
0- 6 3369  55-100 3402 5- 25 3432  73-110 3868  22- 34 3878
6= 20 3570 13815000007 - 2 s 110°125 3869 s g
20~ 60 DI11 vl o100~ 5434 N 155=165" 3870
60-110 3372 M/IDR/11/82 (55 1o Sise NP/ LDF/29/82
110-160 3373 O- 11 3404 150-170 3436 1wWr/iDP/25/82 0- 12 3880
160-200 3374  11--26 3405 o - wo
26- 82 3406  WW/ADP/19/82 e T Slee G
A 26; . S8 Y8816 0 dE=i 7000 5082
WP/LDE /5 /82 82-123 3407 i s L o e
123-190 3408 SR W e e e
20- 60 3375 10= 25 ° 3452 32~ 53 3848
60- 90 3376 25- 40 3493  53-100 3849  WWP/ADP/30/82
90-165 3377 40-100 3494 100-160 385C 0- 10 3864
100-150 3495 - EA L o
150-2Q0 349 kA
30-8680 3886

0~ 6
6~ 30
30~ 69
£9-130
130~190

MWL /ADr/7/82

3384
3385
3386
3387
3388

W/ iDr/8/682

0~ 10
10= 3¢
51— 16
76106

106=-190

3389
5390
359
BIG
bl de

Wwr/iDr/10/82

MWl /.Dr/12/82

0- 10 3409
10~ 30 3410
30- 60 3411
60- 85 3412
85-112"5413

115-165 3414
165190 3415

Wr/Lor/15/82
0= 9 3426
9- 17 3427

17- 31 3428
31=-100 3429
100-155 3430

mip/,Dp/20/82

O- 6 3497
6~ 20 "3498
20~ 62 3495
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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

Produced by the
Regional Remote Sensing Facility, Nairobi, Kenya
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