631.474
(689. 4)

RePuBLI S oF e wossac: 23767

MINISTRY OF AGRICULTURE AND WATER DEVELOPMENT

TECHNICAL GUIDE No. I8

FIELD GUIDE FOR SOIL SURVEYORS

BY PETER WOODE

SOIL SURVEY UNIT
RESEARCH BRANCH
DEPARTMENT OF AGRICULTURE
1988




REPUBLIC OF ZANBIA

DEPARTMENT OF AGRICULTUREK

TRCHNICAL GUIDE No. 18

FIEBELDRD GUIDIE

CONPILED BY

PETER WOODE

_mSsEEsEITETESE

SOIL SURVEY URIT
MOUNT NAKULU RESEARCH STATION
PRIVATE BAG 7
CHILANGA

1987



=

CORTERTS
INTRODUCTION . eevvneennineeneenns SREEE TRl b e et iy s
CHECKLISTS: Survey planning ...........000.
Field equipment .......... ¥RaN
CHARACTERISTICS OF SURVEY LEVELS: Detailed surveys .............
Semi-detailed surveys ........
Reconnaissance surveys ....
Exploratory surveys ..........
Site evaluations ............ -
SOIL SURVEY INFORMATION SHEET ........ciiiiiiiiiiiiiiinininnnnas -
TIME ESTIMATES FOR SOIL SURVEYS: Detailed surveys ......... v
Semi-detailed surveys ........
Reconnaissance surveys .......
Average time estimates .......
MASTER HORIZONS (Simplified defimitions) .................... b
DRAINAGE CLASSES: :Definitions ...cooviviiiiniinn
Assessment (flow charts) .....
TEXTURE: Description of classes .......
Assessment {(flow chart) ......
Texture triangle ......vovvvnn
HOTTLES (Description) ...t iuiiiiniii i inianaoninas
STRUCTURE (Description) ... .i.iiuiiiiiiiiiiiii i
CONSISTENCE (Description) ....iiciiiiiiiiiiiiiniinaniiiiiiiinas
MUNSELL COLOUR NAMES ...t ivviirnnrenrantnetatantantnsansasansas
AREA COVERAGE ESTIMATION ... iiiiiiirianiiriininsanaiasonnonens
SLOPE CORVERSIONS .1\ttt iin it inansnnsntensatss
COMPASS BEARINGS .. vivitt vt iine s iiasenuesittanssatsanssatesns
UTH MAP REFERENCES ...ttt ittt tonnnsateaiasaoesons
AIR PHOTO INTERPRETATION ...\ iviiiiiin ittt initanoneens
BASE LINING AIR PHOTOGRAPHS ...t iiiviiiii it iiinnanannes
THE USE OF STEREOSCOPES .\ttt aneitiiinnatteinananesas

THE GEOMORPHIC LEGEND ..ttt iinneinr st aneeessns

E




AWALYTICAL DATA: Typical ranges {topsoils) .........c..c... 53
pH relationships ... oo 53
CEC/ECEC relationships ... . B3
Interpretation norms .......cccoiininnn 54
Calculating derived data .......ccovveen 55
INSTRUCTIONS FOR SOIL SAMPLING ..covusetasvevansnrmreannnssrseanen 5%
KEY TO THE SOIL SERIES . voi o vssaman 0 @0 s i aim ove s gon aibe o0 vn v b 53
GLOSSARY OF TERMS USED IN SERIES KEY . ...ivvvivveviniinonnn vy, D
FIELD ESTIMATION OF TEXTURAL RATIOS AND CHANGES ..........vevevn 5%
LAXD CAPABILITY: OQutline of the system ... 70
The land capability code ........... ... 7l
Effective depth ..o 7e
Criteria for arable classes ............ 73
Crop suitability classes ........oovvven 76
FIELD SHEETS AND FORMS: Routine auger description sheet ........ 77
Land capability field sheet ............ 78
Forms for soil analyses ..........ccenven 3¢
Applicaticn form for soil surveys ...... 83
BIBEICGRAPEY o « e v 2onet 48 2 Hhiaials 8 03 $908 &4 6% $0EEn 53 5w w0 S8 41 somk b 85

METRIC / IEPERIAL CORVERSIONS ... .ccivvnvennneiinininevannnnny 80



IETRODUCTION.
This guide is a collection of the various guidelines, tables,
checkliists, and identification charts that are commonly required by a scil

surveyor. It is not meant to replace any of the sources from which many
thess data wer2 drawn, but merely to bring together into one raference hook
the most commonly needed material.

In order to avoid lengthy deliberations, sums of the definitions given
bere bave been simplified. It is stressed that when carrying ocut a formal
profile description the definitions given here may be insufficient. In such
casas reference must be made to the profile description manual.

The first draft of this guide was circulated amongst the Soil Survey

Unit in 1925, and the second draft in 1086, Zuggestions for improvements

and addiftions were made by many members of the unit. Some aUSEGSthnq

involved changes in existing recommendations (noteably the land capability

system}). These were not acted upon because it was n aut nandate

to change systems. However, many ol the suggestions were taken up, and
thanks are due to all who tock the time to repls
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Sample field sheets, application forms for soil analyses, and
application forms for scil surveys are included. If printed copies cf thase
forms are not availabla, tfthese samples may be co pled nte stencll iz %ke
provinces., The land capability field sheets are for the use of planning
staff when carrying out land capability surveys. Fer soils surveys, the
5011 survey sheets should always be used. It is not the intention that both
sheets are used on the same survey.

Scme of the entries such as the drainage tables, the time estimates.
and the norms for analytical data, are still evoiving. Suggestions for
upgrading these will zlways be gratefully received.

The following members of the Soil Survey Unit were responsible for
certain sections: Mr. Chris Van Der Meeren for the Soil Survey [nformation
Sheet; Mr. Barry Dalal-Clayton for the Geomorphic Legend; Mr. Jim Cheatle
for the analytical data norms and relationships; Mr, Wietze Veldkanmp for

be key to the scil series; Mr. Otto Spsargaren for the forms for soil
anaiyses. The illustraticns were drawn by Mr. Joseph Chisanga. Many cthers
contributed in many ways.

The remainder of the guide is the work of the author. It was typed on

i Amstrad word processor by the author. The calculations of tize
estimates, and the diagrams of siructure classes, arsa coverage

astimations, and descriptions of mottles were produced by BASIC programs
written by the author.



SURVEY PLANEIEG.

Althcugh the actual operations for the different survey levels are
different, a common approach should be made to all surveys. These are
summarised in the following list, which is & framework to be modified to

suit specific cases:

L Open a file and fill in & "survey inforamaticn sheet".

2. Complete an applicaticon form for privaete applications.

3. Clarify the aims of the survey, and decide upon thas type and
iavel of survey. '

4, Order air photos and mosaics well in advshce.

Sy Obtain topographic and geclogical maps.

8, Search for previous survey and related data for the area.

7. For State Land, obtain boundary data from the Survey Dept. or
the FPlanning Section. -

8 Cbiain Metscrclogical data
2. Make a time estimats and budget, and inform the applicant, 5Soil

T4
l e
Carrelator, and Senior Scil Surveyor about the proposed date of
the survey,

16, File air photos in order run by run; check for quality and
correct covarage; base line air phetos. '

11, Plot flight lines cuntec topographic maps.

12. Carry oubt initiazl AFPI and nwmke API lezend.

13. ¥Visit the survey ares; carry out a few spot avgerings and drafi
field legend; locate camp site: consult local farmers; inform
local officials about the survey.

14. a) Exploratory and reconnaissance =urveys: Decide on. pilot
areas or representative catenas for ianit i i

b} SBemi-detailed and detailed surveys: Plan provisicaal
location of traverses or observation sites.

15, Check fleld equipment against check list.
18. Check cordition of vehicle.

17. Commence field work with reconnaissance agbservations.

t higher level and

e

1€, Reconnalssance surveys: survey pilot areas
refine legend.
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Opan and describe preliminary profiles.

Censult Soil Correlator and set up s0il legend.
Revise traverse or observation site locaticn plaa.
Commence main auger observaticn work.

Every day: file field sheets, plot position of observations,
update legend, carry sut APL.

Open, describe and sample profiles.
iscuss with Land Evaluator and Soil Correlator whe
trip with either of them is necessary tc examine the soi

rofiles and land charactariztics.

If relevant, taks *%opscil samples for fertil
carry out =211 physical tests {infiltration etc.).

Revise API and interpret draft soil map whilst in tha field.

Frepare preliminary report as soon as field work is complate
and before commencing on any other survey.

At all times file ali data and keop the file tidy and up to
date.



SURVEY

Barrel augers
Dutch augers

Sand augers

Back pack

Clip board
Cyclometer

Chain % arrows
Colour boock

Field sheetis
Profile guidelines
Profile sheets
Technical guides
Chinagr phs
Pencils, pens
Rubbers

Protracto

Jet squares

Rulers

¥irror stereascope
Pocket stereos.copes
Masking tape
Compass

2 - 3m tape measure
Clinometer

Abney level

Vater bottle=
Geological hammer
pH papers

Distilled water
Dilute HCL
Plastic bags
Labels & string
Prefile pick

Hand lens

Maps

Air Photos in bag
Mosaics
Correlation boxes
Propertional Jivi
Scale tuler

Auger =xtensions
Satelite images
Altimeter

Sand ruler

in bottle
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EQUIPHENT CHECKLIST.

CAMP

Tents

Tent poles
Ternt guy ropes
Tent pegs

Fly sheets
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lamps
sh1“g llRS
Chairs
Tables
¥osquitoe nets
Water containers
Yater fillers
Water coclers
Kitchan box
Cooking utensils
Pots & pans
Plates & mugs
Spades/shavels
Hoes
Axes
Slashers
Sickles=
Picks/Hattocks
Pangas
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Snake bite kit

ESSENTIAL BOOKS
Tach. Guide No. 1i
Tech. Cuide No. 13
Tech. Guide Ho. 14
Tech., Guide Wo, 15
Tecn. Guide No. 17
Tech. Guide ¥o. 18
"FAC legend"

“Keys to Soil Taxonomy'

“Know Your Trees®

VEH LR

Fuel drumns
Jerry czus
Drum pump
Filter
Patches
Sclution

i

Tyra

Sbare

Fusas (asp

1

fuel

=

funnel

hrace
fan belx
wheel

Service manual
High 1lift jack
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Protective ¢l

E
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Reading matter
Toilet
Matchas
Pocket knife

F

Torch

Malaria

™

2

filter

tablets
sprins or Panadols

“Tiald Guide to RBocks & Minerals"

winch on LRD



MAP SCALE (Final)

FIELD MAFP SURVEY
IDEAL AIR PHOTO SCALE
SATELITE IMAGES
OBSERVATION PATTERKN

1:20,000 and greatar

Qften required
1:10,000 - 1:20¢,000
Not used

Rigid grid

OBSERVATION DENSITY Less than 10 ha / observation

More than 10 observations / square kilcmetre
TYPICAL TRAVERSE SPACING : 100 - 400 metres
TYPICAL OBSERV. SFACING : 50 - 200 metres

PROFILE DESCRIPTIONS
AFALYTICAL REQUESTS
SOIL PHYSICAL TESTS
FERTILITY SAMPLES
MAPPING METHODOLOGY
RIELD MAP TYPE

FINAL MAP TYPE

i/minor map unit, at least Z2/major map unit
Specialised, for crop requirements atc,

Always done, at least 1/ major arable map unit
At least l/arable map unit '
Soil boundaries mapped in fisld

Enlarged air photos, or field surveyed map
Orthophoto

¥AP UNIT CLASSIFICATION Phase/sub-phase of soil series/land eval. units
SMALLEST UNIT CN MAP 1.5 ha
FARROVEST UNIT OF MAP 40 metres
TYPICAL AREA COVERED 106 ~ 1,000 ha
TYPICAL WORK RATES* 100 ha - 7 weeks
500 ha - 12 weeks
1,000 ha - 17 weeks
USES OF SURVEY 1. Irrigation scheme planning.
2. Farm planning where soil pattern complex.
3. Research stations or plotis.
4. Other high cost enterprise planning.

¥ATOR STAGES OF SURVEY

1 Prepare a base map - either enlarged AP or may require field survey.

2 Air photo interpretation. Scaie may be too large for meaningful sterec
interpretaticn. Combine with relevant topographic / geological units.

3. Reconnaissance field work. Auger observations in all major units
interpretated above. Preliminary soil legend prepared.

4. Plan observation grid layout.

9 Mzin auger survey. Often requires accurate pegging of observation
sites prior toc survey. Refine legend. Freliminary map made by
encircling observaticn points with same scils. Refine from interprated
map and then by making further auger observations to "follow"
boundaries on the ground.

5. Open, describe and sample profiles to fully characterise msp units and
finalise legend.

7

i an s e

Take fertility samples and carry out physical :ests.

vaenters ohoa ot dvie Loacie T oioved e Lod ol o S N ] =X R R A DR



KAP SCALE (Final) : 1:50,000

FIELD MAP SURVEY . Not ususiiy reguired - ailr photos used

IDEAL AIR PHOTC SCALE : 1:20,000 - 1:40,000

SATELITE IMAGES : Yot usually used

OBSERVATICN PATTERNW . Usually flexible grid Occassionally rigid grid
or free survey L

OBSERVATIOKF DEESITY . 15 - 100 ha / observation
5 - 1 observations / square kilomelre

TYPICAL TRAVERSE SPACING : 500 metre - 1 kilometre

TYPICAL OBSERV. SPACING : 300 metre - 1 kilometre

PROFILE DESLRIP-IOHS : 1 - 2 per soil series

ANALYTICAL QFQ"EbTS 1 Tgually for clagsification. Rarely specialised

SOIL PHYSICAL TESTS . Sometimes carried out

FERTILITY QAHELES : 1 / major arable nappi g unit

KAPPING METHODCLOGY . Most boundsries located by API and confirmed in'
field. Some located in ileld

FIELD MAP TYFPE :  Aerial photos. JC« ssionally 1:50,000 sheetis

RIFAL MAP TYPE : Orthophoto or 1: 000 base map

MAP UNIT CLASSIFICATION : Series/associ utiona of soils/land eval. units

SMALLEST UNIT ON MAP : 10 ba

NARROVEST UNIT ON MAP : 100 metres

TYPIZAL AREA COVERED ;500 - 20,000 ha

TYPICAL WORK RATES™ : 1,000 ha - © weeks
10,000 ha - 14 weeks

20,000 ha - 22 weeks

. Feasibility studies,

Regional land use planning.

Barm boundary d901.1ans‘

Far 1ann11& for rainfed agriculture.

Locaulﬂn cf petential sites for irrigation
and other high cost entarprises. Thesa
potential sites will thex ba surveyed at a
detailed level.

(N A= 02 B e

HAJOR STAGES OF SURVEY

e

(58]

(1)

A

Air photo interpretation. Delineation of land elements and significant

geological boundaries, etc. Most boundaries that appear on tae final
map are plotted at this stage, but thers is little soil information in

the API legend.

Reconnsissance field work. Observations in all jor API units and

along representative catenas. Basic soil legend developed at this

stuge. Cbservation patiern planned. May open praliminary profiles.

Main auger survey. Refine legend. Revise API boundarias, add Ileiu

observed boundarias, complete draft soil map

Gpen, describe and sample profiles to fully charactellae map Uhlt: and

finalise soil imgand '

If relsvant, take fertility

o

amnles and/or carry cut physical tests.

wemric reatem sim et e L Farmml vapord prespe e todoeman,



MAP SCALE (Firnal: : 1:100,000 - 1:260,000

FIELD MAP SURVEY ¢ fot required

IDEAL AIR PHOTC SCALE ¢ 1:80,0600

SATELITE IMAGES _ : Used in conjunction with air photos
OESERVATION PATTERN ¢ Free survey

CBESERVATION DEFSITY 200 = 2,000 ha !

ghservatic
.5 - ¢, 05 pbsarvatipns /

i

=
[ =)

n
guare xilometra

TYPICAL TRAVERSE SPACING : ot relevant

TYPICAL OBSERV. SPACING : Yot relevant

PROFILE DESCRIPTIQNS 1 per mejor series

ANALYTICAL REQUEZSTS : For classification

SOIL PHYSICAL TESTS i Hot cerried ocut

FERTILITY SAMPLES i Rarely taken

MAPPING METHODOLOGY . ¢ API / satelits image interp. with field checks
FIELD MAP TYPE : Tecpographic sheets or satelite images
FIKAL MAP TYPE ¢ Topeograpiaic map base

KMAP UNIT CLASSIFICATION : Sub-group level

SHALLEST UNIT ON MAP : 40 - 250 ha

NARROVEST UNIT ON MAP ¢ 200 - 500 metres

TYPICAL AREA COVERED ¢ 20,000 - 500,000 ha

TYPICAL WORK RATES™ ¢ 50,000 ha - 7 weeks

USES

250,000 ha - 17 weeks
500,000 ha - 29 weeks

OF SURVEY : 1. Qverview of scil and land resources in =&
region.
2. Selection of potential areas for develcpment.
These areas will then be surveyed at a mors
etailed level.

MAJOR STAGES CQF SURVEY

™M) e

=L

- ;N

Tadamye

Interpretaticn of geological ./ topographic / exploratory survey data.
Air photo or satelite image interpretatiocn.

Compilation into preliminary field map and interpretation legend.
Carry out pilot surveys at a more detailed survey level 1o establish
s0il relationships in map units.

Compile the field legend

Free survey field work - check boundaries and revise map and legend.
Open, describe and sample profiles to fully characterise map units and
finalise s0il legend.

oova b cier s b avie Leecdwe F il vepoar o preaepemeam b doon



MAF SCALE (Final)

FIELD HAP SURVEY
IDEAL AIR PHOTO SCALE
SATELITE IMAGES
OBSERVATION PATTERN
OBSERVATION DENSITY

TYPICAL TRAVERSE SPACING :

TYPICAL OBSERV. ZPACING
PROFILE DESCRIPTICHES
AKALYTICAL REQUESTS
SCOIL PHYSICAL TESTS
FERTILITY SAMPLES
¥APPING METHODOLOGY

FIELD MAP TYPE

FINAL MAP TYZE

M&P UNIT CLASSIFICATION
SMALLEST UNIT ON MAP
NARROVEST UNIT ON MAP
TYPICAL AREA COVERED

TYPICAL WORK RATE™

UJSES OF SURVEY ¢

MAJOR STAGES OF SURVEY

1:500,000 - 1:10,000,000
ot required

1:80,000

¥ejor remcte sensing tool

Fres survey

15,0600 - 40,000 ha / cbssrvation

Not relevant

Fot relevesn .

1 / dominant and co-dominant soil type
For classificaticn

¥ot carried out

Not taken

satalite

Landscape units are interpretated from
Riald work

images, geologicsl and cther maps.
characterises these units.

Satslite images

Topographic map base

Higher order units

4,000 ha

2 km

2,000,000 ha

2,400,000 ha / year

Broad ovarview of land resources nationwide.

1, Compilation of existing scils information.

2. Interprstation of maps, air photos and satelite images.

3. Synthesis map of landscape units and field legend compiled.

4. Free field survey to characterise the compositicn cf the landscape
units.

2 Profiles described in dominant and co—dominant soils,

o pork cobwes ce ot incluode fiamil report presecation,



Site evalustions are usually carried out oa small areas of land that

can be examined in one day. The area covered depends upon access,
uniformity, vegetation cover, and land use.
Usuzlly a sits svalu = field or fislids on = farm Bach ares
that the farmer de f ines as a management unit is treated seperately. If the
farmer intends to uiv1de his area into small fields that will be managed
seperately, then a seperate evaluaticn is carried cut on each fieid. If,
however, he intends to treat a large tract of land as a single management
unit, then the whole area should be svaluatad as ona.

1. Carry out an initia! API. Relate this to your previnus knowledge
of the area, or of similar esreas in other localitias. This

requires experience, soc that a site evaluatlon cannaot be
entrusted to insxpsrienced staff,

2, On site, <check ths surface charactaristizs: ar osion, surface
drainsge problems, gravelly or stoney topsoil, frequent rock
gutcrops, excessive tarmite nmounds, etc.

3. ¥easure the average site slope nd compar< it with the texturs cof
the topsoil. If the topsgil texture is sandy clay or heavier and
the slope is more an 5%, or if the topsoil texture is sandy
clay loam or lighter and the zlope is more than 3%, then the site
is unsuitable for most arable use without the constructicon ot
s0il conservation measures,

4 Auger at several places to ascertain the uniformity of the site.
If the average soil depth is less than S50cm deep over rock, or is
less than GS0cm deep over gravel, then the site is probably
unsuitable for arable use.

5. Determine the drainage characteristics of the si

6 Dig a2t least cne mini pit and determine the dominant soil series.

7. Take composite samples of beth topsoil (0-20cm) and upper subscil
(30-40 cm), from at least 30 sub-samples and send them for
fertility analyses.

8. If irrigation is to be usaed, evaluate the proposed water socurce.

2, On the basis of the above data, in conjunction with a knowledge

L g

5
of the agro-ecological zone and thas soil series, find +the lan
evaluation rztings for +the intended crops under the proposer
leval of land use,

A

Iz

i0. V¥rite a short report specifying the main charactaristics of ths
land and soil, and giving cropping and management

recommendations. 4 site evaluation does not invelve mapping.



This sheet should bs used

Name of farm or aresa

Farm number

Registered owner of land
Type of rights held to land
Location

District

Prcvince

Chief

Address

Telepbones number

Area (hectarss)

urvay

ey requested by
eascn for

survey

-

Date requested
Date field work commenced
Date field work completed

Survey level
Survey scale
surveyvor (s}
Survey unit

Air photo flight

Air photo runs and numbers
Topographic sheet numbers
Geoliogical report numbers
Landsat coverage

Frevious surveys

Other background information

Report title
Report number
Date completed

Maps: Location
Gaology
Vegetation
Physiography
Land use
Land capability
Irrigability
Sails
Land evaluation

v

i oL

to open the file

tick

) Scale
£ B Scale
¢ ) Scale
O Scale
{ 7 Scale
£ ) cale
A Scale
£ 32 ocaie
R Scale



fote
fuit

Time regquirements: Estimated Actual
Pre-fisld days: days:
Field days: days:
Draft mavs days: days:
Preliminary report days: days:
Final report days: days:

b

Fo. of field staff (specify:
No. of field teans
Fo. of casual field workers i

(5.7}

Fo. of kilemetres run
Subsictence allowance paid
Lunch allowance paid :
Fuel and lubrication costs
Photographic costs

Raport costs

Other costs

TOTAL “COST

Cost per hectare

Accessibility of survey area
wcale of base map

Quality of bass map

Type of field map

Average observation density :
fo. of auger cbservations f
¥o. of profiles

Profile numbers

No. of mepping units i
Physical tests i
Ho. of fertility samples

REMARKS:



L 1
RETAILED SURVEYS., (Map scales 1:20,000 - 1:5,000)
Area of survey x 100 ha
i 2 3 4 5 o 7 & 9 . 10
PRE-EIKELD
Information gathering Z Z 2 2 2 2 7 z g z
Air photoc interprezation’ i 1 i 1 i : 1 i i 1
Preparations for fisld” =g BEE TEE I 2 2R 32 22 4.8 443
Miscellanecus® 1 1 1 1 i % 1 i 1
FI YORK
Setting up/breaking -amp ©0-2 0-2 0-2 0-2 0-2 0-Z C-2 02 0-2 0O-2
Prelia. recounaissance® b=l W=1 241 =1 ot 0 1 1 1. 1
Base map preparaticn =2 %82 D2 08 92 o2 92 9= L2 P2
Auger survey®:
400m x 200m grid:
2% gites / day i 1 2 2 3 3 4 4 B 3
20 sites / day i i 2 3 3 4 4 8 6 8
19 sites / day i 2 3 3 4 B 5! 7 3 8
200m x 10Cm grid:
Z5 sites ¢ day 2 4 5 8 ic 12 14 i 18 20
20 sites / day 3 S 8 e 43 18 18 20 23 28
12 sites / day 3 7 10 13 1% 20 23 27 390 23
100m = S0m grid:
25 sites / day & 18 24 32 4¢ 48 56 &4 72 a8s
20 sites / day 10 20 30 40 50 860 7C¢ 60 90 ic0
1% sites ¢ day i3 27 40 53 67 B0 23 107 120 138
Profile descripticns 4 4 ! 5 5] 5
Fertility =sampiss” O-z 0-3 0-3 (-4 0-4 C-4
Physical tesis -5 Q=B U5 -5 -5 -5
Travel to & from camp® 2=3 28 8=% 2=9 BT 351
Hiscellaneous* ~=me— (2B pf
POST-F
Draft maps 2 3 3 4 4 4 5 5 o &
Draft prelim. report 3 3 4 4 4 4 4 2 S 5
Check, correct, compils i i 1 % 1 1 o, 1 ol 1
Kiscellansous® 2 2 2 g 2 2 3 3 3 5
Compliete final report - 1% x field work (min 20, msx 130 days) ——-
HOTES
¢ Based cn 10 photes/day, each covering 3,50Ch (1:39, 0900,
# Miscelloaneonus is a 25% contingency te include non-survey duties.
* 2 days if camping, 1 day if nct camping
4 Omit if auger survey is less than 4 days
% Divide by number of field tsams.
© wrn o4 T

Total fisld days

ividad by 10 if cam

P l[.g;-
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DETAILED SURVEYS. (Map scales 1:20,000 -~ 1:5,000)

Time estimates for typical detailed surveys under camping conditions,
with 1 field team, using & 200m x 100m grid, cbserving 20 sites / acay,
including base map preparation, fertility sampling, and soil physical tests

Arez of survey x 100 ha

H 2 3 4 o] & 7 8 9 10
PRE-FIELD {days! G & & 5 e 8 & & g g
FIELD WORK {(days} 23 29 34 39 483 45 5% 54 58 81
POST-FIELD (days/ 8 g i il i1 1.t 13 14 1% 15
PRELIMINARY REPORT (days» 37 44 50 66 80 62 68 74 72 82
lwesks) 7 G 1z Gt 32 3B A% . AR 38, 15
FINAL REPORT (days) 7z 88 i€l 115 128 130 144 155 186 174
(weems? 14 18 29 .. .23 25 28 20 4] 2238

SEMI-DETAILED SURVEYS. (Map scales 1:50,000 - 1:30,000)

Time estimates for typical semi-detailed surveys under camping
conditions, with 1 field team, using a 600m x 300m grid, 20 cites / day,
including fertility sampling, but excluding soil physical tesis.

Area of survey =z 1000 ha

i 2 3 £ Z 6. 20, 830 40  5C

PRE-FIELD (days’ S & & 5 6 S 5] g 8 8
FIELD WORK (days) i8 28 26 31 38 55 95 13 1790 2186
POST-FIELD (days) 8 & 8 2 L1 1l 15 18 2. P4
PRELIMINARY REPORT (days) 32 37 40 4% B3 72 116 160 202 248
{wasksy g 7 g 2 1i 14 23 32 40 50

FINAL REPORT (days) 5¢ 7z 79 @2 107 1585 246 290 332 G578
(wosks) 12 14 19 18 23 31 4G D8 88 76

1:256,000 - 1:100,0007
Time estimates for typical reconnaissance surveys under camping

conditions, with 1 field tasam, with an observaticn danalty of 750hasobs., 15
sites / day, sxcluding fertiiity sampling and soil physical tests,
Area of survey x 1000 ba
5. .30 .50 d00 A5G 200 260 500 750 1000
PRE-FIELD {days) 8 8 e 11 14 18 1¢ 33 35 40
FIBLD WORK (days) 12 i2 12 ze 38 48 57 104 181 182
POST-FIELD (daysy 1€ 10 10 10 Ll 13 14 23 34 36
PRELIMINARY REPORT d(days) 30 30 38 30 63 72 80 180 224 268
{wosks) © o g 10 13 16 18 32 45 54
FINAL REPORI (days) B0 50 67 24 120 151 176 220 354 G368
(woeksy 10 N OO . 24 30 35 .08 71 8¢




matter.

<

-l
-

2d orgar

2

i

£

=

oum

[}

Has accumulation

-face horizon;

Al

ul

Mineral

=t

cand / silt and low iron content.
3

materia

'
Li

h hig
on

wi
iz
matter

aorizon
nic

k

L

f org
sodium

=
of

ineral b
ion
13

|

aured surface hor

Ll

o

1

3
i

-
[}

retions
mulatio

ONC
Tk

buried ho
&

Leached
accunulat

3

S
£

Py

o

au
il

uminium cxides

on and al

bey

4



u - unspecified

v = vwvertic properties {(cracking clay’

w — alteration in situ (development of colour or structure)

x - plough "pans"

y — presence of gypsuﬁ crystals

z = plinthitic.(iron-rich, hardens irreversibly on wetting & drying>

Scils that are wet to the surface for most of the year. These soils

usually occupy level or depressed sites, and are frequently ponded.

POORLY DR4INED

Soils that are wat at or near the surface most of the growing seascn.

I¥PERFECTLY DRAINED

Soils that are wet close to the surface during the growing season for
long enough to markedly restrict crcp growth.

B 5L SOILS
Soils that are wet within the rooting zone during the growing season
for long enough to adversely affect crop growth.
¥ELL DRAINED
Soils that retain optimum amounis of moisture for crop growth, and are

not wet close enough to the surface or for long enough during the growing
seascn to adversely affect crop yeilds.

it QOTVET B
Scils with a low water holding capacity from which water is removed

rapidly. They often have little horizon differentiation, are sandy and very
porus.

SIVE]

Soils with a2 low water holding capacity from which water is removed
very rapidly. They are often shallow, on steep slopes, Or very porus.
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Vhersver ground water data is available it should be used diractly
for determining the drainage class. Elsewhere, these flow charis may
be used, EXCEPT I¥ WESTERN PROVINCE. They are a good guide for most
of Zambia, but excepticns may occur, in which case field judgement
must be used. ]
Colours and textures are those dom:nant in the control section.
¥ottles must be AT LEAST common, medium, distinct.

¥/S = Not Significant.

RRCG VEGETATION SUBSOIL OTHER DRAINAGE
- & POSITION TEXTURE e CLASE
E/S /8 i L B e LB : Slope >8% Excassive
| Slope $8% ' | Somewhat
Egcessive
SL and heavier /3 Vell
YR
r more
VEGETATION - SUBSCIL DRAINAGE
RRCS | & POSITION TEXTURE WERE CLASS
__..::::::::::::::::::._.:.__:::::'::..__:::::::i::::::.':::::.Z::.-:::'::::::::::::::-::::::::.’::":::::
H{S N/E . /S N/E Wall
B/ K/s8 B/S Chroma of mottles ,
. Vell
3
Chru?g cf mottles Moderate
: 7.5YR
3 or less
._:::2:=:_‘::=::;‘:::_':_-=__':.'—'.:_'.Z;‘:::::::‘_‘..'T.::'.’:::___:::::::::::::"Z::_Z:'::::zz:=:=::'i_=z=2:::=:=
VEGETATION SUBSOIL " ! DRAINAGE
r =1 &
RRCS | & pOSITION TEYTURE QHHER CLASS
/ s ;
E/8 Intgrfiuve with NS ¥/8 vell
forest veg. _
Lower slope with | S or LS N/S Well
E?afse ¥RE., BF SL and heavier /8 Modarate
drainage line . | : _ _
E/S K/S N/S N/8 Moderate
¥/S | Iatarfluve 1 ws N/S Tmperfect
Drainage line B3 W8 Poorly




NOTES: 1.

FLOV CHARTS FOR THE DETERMINATION OF DRAINAGE CLASSES.

Vherever ground water data is available it should be used directly
for determining the drainage class, Elsewhere, thess flow charts may
be usaed, EXCEPT IN ¥ESTERN PROVINCE. They are a good guide for most
of amblu, but exceptions may occur, in which case fisld judgement
must be used. '

o Colours and texbures are those dominant in the control section.
. Mottles must be AT LEAST common, medium, distinct.
&, N/8 = Fot Significant.
5. DEVT = Dry Season Watar Table.
HUE : 10YR
CHROMA: 4 or more
MOTTLEE VEGETATICH SUBSOIL E— DRAINAGE
{DEPTH> RECs & POSITICE TEXTURE e LASS
— P - Ty h
Lione R/S In‘tera.a.uve ﬂitu N/S N},S :’Ee}.l
forest veg.
| Interfluve with | S or LS §/S Vall
Sparse veg. on .
lower slope SL or hesvier| Depth ¢G0cm Moderate
over laterite
Other Well
Lower slope or i
drainage line /s N/E Hode:irate
hith grassland
60-90cm | N/S e 5/S Chroma of mottles|, ..
%3 Well
hr £ ttles
Ch 0?2 9% aEEkles Hoderate
O-Glcm Wone |Interfliuve with /s Chroma of mottles Widtisas
forest veg, »3 SRR SEe
Chroma of mottles
<2 Inparfect
Lower slope or N/S DEWT >30cm Poorly
drainage line i
i i3 % a0
with grassland bl Ve % Foarty
Yes N/s N8 DEVYT »30ca Poorly
DEWT (30cn V. Poorly




NOTES: 1. WYherever ground water data is available it should be used directly
for determiniug the drainage class. Elsewhere, these flow charts may
be used, EXCEPT I¥ VWESTERN PROVINCE. They are a good gulde for most
of Zambia, but sxceptions may occur, in which case field judgement
must be used.

S Colours and textures are those dominant in the control section.
% 4 Mcttles must be AT LEAQT common, medium, distinct,
4. /g Fot Significant
5. DS¥WT = Dry Seascon VWater Table.
"'."ﬂmkl
HUE : LOYER
CHROMA: 8 or less
ok & S Tl’" T t W)
MOTTLES RRC= EGETﬁ4jJ SUBbuI OTYER E%Al,a E
{DEPTH: & POSITION ! TEITURE CLASS
None or N/S Iin erfluve with sy g
T i N/5 g8 Well
celow Glcm forest veg.
Lnteri uva with g or LS ¥/8 Wall
sSparse veg. oOn
lower slope SL or heavier; Depth ¢50Ccm
P = . Imparfact
2 over lsterite
I
! Other Moderate
H
! _— 1 SR
Lower slope or i DEWT >30cm Poorly
rainagse line Nis S TR
: 8 N DSVWT ¢30cm ¥, Poorly
with grassland
Yes X2 N/E DSYT »30cm Poorly
DEYT 3icm ¥: Poorly
0~-5Ccn Fone [Interfluve with ) e
s ; N/S N8 Imperfect
forest wveg.
Lower slaope or DSVT >30cm MPoorly
drain lins N/S S o e
pESAE i e DEWT (3lcm V. Poorly
with grassland
Yas §/8 N2 i DSY¥T >30c Foorly




HOTES: 1. Wherever grounc water data is available it should be used directly
for determining the drainage class. Elsewhere, thess flow charts may
be used, EYCEPT IN WESTERK PRCVINCE. They are = zood guide for most
of Zambia, but excepticns may occur, in which case field judgement
mest be used.

2 Colours and textures are those dominant in the centrol section.
3 Mottles must be AT LEAST common, medium, cistinct.
4, N/S = Not Significant.
o DSWT = Dry Seascn Water Table.
HUE 2.5%
CHROMA: 4 or more
MOTTLES B VEGETATIOE SUBSOIL NTYER DRAINAGE
{DEPTH) Vi & POSITION TEXTURE e CLASS
Fene E/S H/s 5 or L3 E/8 Wall
SL or heavier /s Kodearate
60-20cm E/8 B/ N/S H/8 Moderate
0-80cn None | Interfluva with K/8 Chroma of mottles :
e Noderate
forest veg. >3 :
Chroma of mottles;,
o inparfect
Lower slope or /S DSVT >30cm Poorly
drain L ine :
B8 Lake DSYT :30cm V. Poorly
with prassland
Yes E/S N/S DSWT >30cm Poorly
| DSWT <30cm V. Poorly

HUE ¢ 2.5Y

CHROMA : 38 or less

:?TT:::ﬁ:‘::::::T::::T”_"—::Iﬁ:::::::::?3:‘1‘::::::::.‘::‘.‘:T.‘:.':':_‘.'::::::ﬁ:‘.::::::::::::::::::‘:I:

YT 3 VEGETATION SUBSOIL . DRAINAC
BCTTLES RRCS ﬂ14T§u JBbqi OTHER E Di E
(DEPTHD & POEITION TEATURE CLASE
T3 e ™ =4 ra -{: i
/s None tutegLLUt- rith 5/ NS | Imperfect
forest veg.
Lowar slope or N/S DSYWT »30cm Foorly
e W o line‘ DBVWT ¢30cm V. Poorly
with grasslan
Yes ¥/8 /s LEVT >50cm Pocorly
DSWT ¢30cm V. Poorly




ASSES.

Vherever ground water data is available it should be used cirectiy
for determining the drainage class. Elsswhere, these flow charts may
be used, EXCEPT IN WESTERN PROVINCE. They are a good guide for most
of Zambia, but exceptiocns may occur, in which case field judgemen
must be used.

Coligirs and textures are those dominant in the
Nottles must be AT LEAST common, medium, disti
¥/s8 Fot Significant.

DSWT = Dry Season Water Tabl

control section,
nct

1
i}

o

RRC VEGETATION SUBSOIL OTHER DRAINAGE
VS g POSITION TEYTURE Bty cLASS |
None | Interfluve with iy 5
forj-+ e " /e N/E mperfect
DD e ] }
- : i
Lower slope or /e D3VT >30cm Poorly
drainage lins T o ; 3
0 DSVT ¢30cum V. Paorly
th grassland
Yes /s /S D3S¥T »>30cm Poorly
DSWT <Slcm V. Poorly
/S H/E /S DEVT >30cm FPoorly
DSVWT ¢30cm ¥, Poorly

/-
r less
_,::_.‘:::=:::'..'-.'::::1::..__:Z:::::::z:::::::_}:ﬁ::::::'_'.'.:'..:‘.—:—_.::_:.::T__‘:‘.::::::::::Z:::::::::::::I
VEGETATION i BUBSOIL o DRAINAGE
RRCs i iy OTHER s B
& FORITIOK TEYTURE | CLASS
:::::::::::::::::::::ﬁ::::::‘;::::::::.‘::::::,:Z::I::‘::'_‘:::::::Z::::::::::Z::::::::::,I
- Tr+ Py ol +
Fone ;;udifldve with 09 6/s Imperfact
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1. SANDY S0JLS - Those with a significant amount of grittiness.

Non-cchesive; particles do ndt stick together or only do so very
slightly; does not form threads .....vvviurevnnennnsronennrrnes .. SARD

Slightly cohesive; can be moulded into & thick thread but cannot
SUPPOnG L8 Ol WELRHE o0 con e o o i snseiseis o s s v e s ... LOAHY SARD

Slightly cchasive; can be MOULDED into 2 thick thread that =
g
elf, but cannct be RCLLED into & thread ......... ...... SANDY LDAY

is into a thresd that forms a U shape befare
: iv it is easy to work and is grittty; may
take a anght pol;gh ..... T I B e KT IR g A S SAEDY CLAY LOAYM

lis intoc a thread that forms a U shape
before breaking: tazkes a pelis! i to work, but sand can be
clagrly folt oo v ow v s § e AT B SR T SR pan s weaas on SANDY CLAY

T SQILS _ Those which are not gritty, but are ccohesive and
take a polish. Clay coheres (sticks to itself) so
your fingers remain relatively clean

Slightly smocth; slightly scapy; moderately siticky; %he ball of soil
deforms readily; rolls intoc a thread thst asimost forms a ring bafare
akin

g o RV, v ace b o as T ER EAGTR 2 P SR s s ves v CRAY LOAN

i extremely sticky;, difficult tc deférm the
1; rolls into a thread that almost forms a ring bafore
takes & polish ... .ovuin.. i B Rk e s vo ... SILTY CLAY LOAK

=11 s
umlz. [

Cohesive; rolls into a thread that forms a stable ring without

cracking; takes a high degree of polish; stiff teo work .. . CLAY

Like clay {(above) but zalso soapy N s s iR v v SILTY CrLay

¥ _S0IL8 - ‘{hose dominated by a smocth scapy sli ipperiness or
silkiness. Silt sticks to your tfiangers, so your
fingers become very dirty.

Extremely smooth and sticky; slight degree of polist ............ SILT

Very smooth; no palish ... ............. S SILT LOAN

Moderately smooth; can be rolled into short threads; does not take a
POLIBE wow e um o sy 200 AR o A B B S AR R e e O WA W R 5 o SALE R Y LOAH
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1

Does 1t feel gritty or sandy?
!
I
1

; |
YES ¥
I :»
Can it be mouldsd into & ball Doas it take a good

which does not collapse easily? i
{
l ; i

"z T
i) YEZ G
I i
Can it be rolled inte Boes it fesl
a thread? slippery or soapy”
4 | il
™ ! | ! f
HO YES FO SLIGHTLY VERY
! ' (with a
Mould it intoc a. Iz i3 casy zlight
finger—-thick thread to deform? polish?

can 1t support it'g
own weight?

S S R

<
e
i

NO SLIGHTLY MODERATELY
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ASHESSMENT GF 83l TEXTURE

¥
i . N\ }
0 /1
= T it .
Vel
b e
!
SANDY LOAM LOAMY SAND g
|
SMQY gLﬁY“ LOAIM/ LOAM CLAY LOAM/SUTY CLAY LOAM
- b
/
|
i

SANDY CLAY

CLAY /SILTY CLAY




THE TEXTURE TRIANGLE
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2% 20%

b el

IR S S —

Faw - Less than 2% of surface area.

Common - 2 to 20% of surface area.

Many - More than 20% of surface area.
SIZE
Fine ~ Less than 5S5mm diameter ........

Medium - 5 to 15mm diameter.

Coarse - More than 15mm diameter .......

CONTRAST.
Faint - Difficult to see.
Distinct -~ Readily seen.

Prominent - Very conspicuous.

COLOUR

For auger hole descriptions use standard colour names, but not notations.

eg Common, coarse, distinct, red mottles.
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PESCRIFTION OF MOTTLEG

o T AT A

e L

FINE (< Stom digmeter) MEDIUM(5-15mm diameter)  COARSE (> Simm digmetsr)

i< 2%)
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Structure is described in terms of GRADE (or strength), CLASS (or
size), and TYPE. '

GRADES 0OF STRUCTURE

n place or after breaking.

=

STRUCTURELESE Wo peds obserwvable

¥EAK Peds barely observadble in place. Breaks intec few entir
peds, ny broken peds, and much unaggregated material,

MODERATE Peds evident, but not distinct in place. Breaks intc many
entire peds, some broken peds, and little unaggregated
material.

STRONG Peds distinct in place. Breaks into many enlire peds, few
broken peds, and little or noc unaggregsted material.

oRd O o7 o
See charts on pages 31 to 33.
P T T
See drawings on page 30.

SINGLE GRAIN Structureless and non-ccherent.

MASSIVE Structureless but coherent,

PLATY The peds are flat and platelike.

PRISHATIC Vertical columns with indistinct tops.

COLUMNAR Vartical celumns with rounded tops

GRANULAR Almost spherical psds with irregular faces.

CRUME Bmall, soft, porous, rounded peds.

ANGULAR BLOCK Blocklike with sharp corners.

CUBANGULAR BLOCKY Blocklike with rounded corners.

ag "Veak, fine, subangular blocky siructure.”



®
saaaaaeﬂv
Faegl &0,
g P el  Wuy

lbﬂ.@@&“enw.

COLUMNAR
CRUMB

_ PLATY

-30-
-

Y,

ES

-

e

*

TY

5 :
enootcocovﬂ @
) onaeaeoe @

genneo e

3
&
&
@
&
¢
&
“

T ®e @
e e
ﬁgﬁﬁl @ o o
AR

MASSIVE
&
o o e
RANUL

G

PiRiSMAT G
@

&
D
P
G*aﬂ‘ﬂ

e ® 5°
2 & 8 L
Qaawaﬁoe 28 0 3
9 © B+ ¥ o @

SUBANGULAR BLOCKY

AMGULAR  BLOCKY




GRARULAR & CRUNB PLATY

VEI‘}' fine {({1lmm & e ]

{13

Fine (1-Zmm)

Medium (2-Smm)

ik

Coarse (5-10mm?

Ommn)

o~
A
[

Very Coarse




I
il

(]

Very fine «{5mm’

Fina (5-10mm)

¥odium (10-20mm?

Coarse (20-50nm)
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CLASSES OF STRUCTURE.

PRISMATIC AND COLUMNAR

Very fine ({10mm)

Fine (10-20mm}

Madium (20-5Cmm)

Coarse (50-100mm)
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IPTION OF ISTEHCE.
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FIELD CEMENTED
CITY MATERIAL

DESCRIPTICGN AIR-DRY -

¥c specimen can be obtalined Loose i Loose

The specimen crushes or breaks Soft Very
) i

when a very slight force is applied
by the thumb and forefinger

i3
[1}]

The specimen crushes or brea Zlightly Friasble
when a slight force is applied [ hard
by the tbumb and forefinger :

The spacimen crushes or bresks Moderately | Hoderately
when a moderate force is applied hard fi
by the thumb and forefinger

The specimen crushes or breaks Hard Firm Weakly
when a strong force is applied cemented
by the thumb and forefinger

Lt
=

0
2 g
]
o}

The specimen cannot be crushed or VYary Very
broken by the thumb and forefingsr hard firm
but can be crushed or broken by

squeezing slowly batwesn the hands

£,
o}
= ]
s =
o o
ST ]
foncd

L

The spacimen cannot be crusked or Bxtremely Extremely Cemented
broken in hands, but can be broken kard £

or crusked underfoot by applying

weight slowly )

The specimen cannot be crusied | Strongly
underfoot but can be crushed or cewented
broken by drupping a geological
hammer frem 20cm

The specimen cannot be crushed or } Indurated |
broken by dropping a geclogical
bammer from 20cm
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reddish pale pale pale light light
grey red red | red rad rad
__________ s § e st s i A s
reddish waak weak weak red red
gray rad red red
{ dark weak wazk weak red red
raddish red rad red
gre Tr
dark dusky dusky dusky dark dark
reddish red red red red rad
grey
raddish vary
hlack dusky
rad
/1 /e /3 /4 s /8
2.5YR
gray pale 1ight light light
red reddish red red
brown
grey weak raddish red rad
red brown
dark veak reddish rad rad
gray red brown
very lusky dark dark
dar ™ reddish rad
FTay DrowWn

black very dark
dusky raddish
red brovn
L0 Eie] fd /8 /8
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pinkis
white

dark

light
raddish

brown

reddish

light

raddish
yallow

raddish yallo
brown

reddish
hrown

reddish

veliowish
red

yellowish

yel W

yallowish

grey reddish braown brown rad rad
grey

vary dark dark dark

dark reddish reddish raddish |

grey brown brown brown

black dark
raddish
hrown

#1 b AL 43 4 /98 /8

Pi nki sh
white
pinkish
grey

pinkish
grey

brown

raddish
yellow

reddish

reddish
yellow

reddish
yellow

grey brown brown strong ztrong
brown brown
dark brown brown
grey
vary darg
dark brown
el ~Rta
oot
black very
| dark
DIOWn
£0 ’2 /4 /6 /8
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white white very very yellow yellow
pale pale
brown | brown
light light vary vary yallow yallow
grey grey pale pale
brown brown
grey light rals light brownish | brownish
brownish brown yeilowish; yellow | yelliow |
grey rown i }
_I ___________________________________ i s e —— ._._.__._..__‘.I‘---—-l
| grey greyish brown yellowish! yellowish yellnw;shg
i brown rown brown brown
dark dark brown dark
gray grayish vellowish
brown brown
Tery very dark; dark dark
dark greyish brown yellowish
grey brown brown
plack very
dark
| TOwWD ¥
1 E
41 /2 /3 /4 /6 /8
2:5%
white white pale yellow yallow
vellow
light light pale yallow yaellow
grey grey yellow
light light light clive olivs
gray brownish | yellowish] yeliow yellow
grey brown
grey greyish light light
brown oliva olive
brown brown
dark dark noliva
gray greyish Lrown
brown
very very dark
dark greyish é
grey brawn |
e e e e e e e e i ot i i s e e e == I S — [P ——
black E
/G fa /4 /6 /8 .
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| iight light pals pale olive olive
gray clive alive aiive yellow yellow

grey olive orive clive oliva
grey
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dar olive clive olive

very dark
dark oliw
FTEY zrey

black black
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APP SLOPE CONYERSICHS

_'I",-. ~onvert i NiRT c - YJ'{?_R&E‘L‘E’?AGE"‘_

b=}
m
ta
£
Lid

centage = gradient z 100

e o
L

ag  to convert >} to 2 percentage:

e s -
9 x 100 = 2%

To copvert DEGREES ftc GRADISHTS.

a

Gradient = 1 : (€0 / degrees)
ag to convert £€° to a gradient:

Gradient = L : B6G / &) = 1L ¢ 10

Degreez = gradient = 80

2g to convert 1 : 120 to degrees:

Dagrees = (1 / 120 x 60 = 0.5° = 3&°

Degrees = (percantage / 1000 x 00

2g to convert 5% tc degrees:

Parcentage = (degrees x 1007 / €0

ag to convert 3° to a perceatage:

percentage = (4 x 100} / €0 = 5%
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Measure the distance apart of your eyes. Set *“he lenses of zhe
r

sterecscope tc that distance apa

-

wd

+
e

¥zrk a straight line on the desk, the width of the stereoscope.

Place the starsoscape over the line so that the lime is central
bensath the instrument.

Look down the stersoscopa usliag both eyss. You will probakbly se
two lines.

Turn the stareoscope one way or the othar until the two lines coma
together to form a single line.

Mark the position of the four legs of the instrument. Ths
stereoscope must always ba placed exactiy onto these marks in
i o

futura.

Look down the stereoscope and close your right eye.

Move & pencil along the line under the left hand mirror, and mark
faintly both edges of the field of view. Ignore the second image
that is seen to the far left.

Measure +the half way point between these two marks and mark it

clearly on the line.

Look down the stereoscope using both eyes. Move a pencil along the
line under the right hand mirror until it coincides with the image
of the mark in the center of the left hand field ef view, ¥ark

that point strongly,

Base line the air phatos.

Position the principal point of the left bhand photc over the
centrs point of the left hand field of view marked on your desk,

Position the t*ransfered left hand priancipal point on the right
hand photc over the pnint where the centre of the left hand field
of view is seen under the right hand side of the steredscopes, ie
the right hand mark along the line,

L Y

Turn both photos until,their flight lines and their extended marks
on the adges of the photos are aligned alcng the lime marked o
your dask. Fix the photographs in positicn with masking tape 2
their corners.

ot B2

photos are now positionec for effortless sterec viewing, and

prolonged interpretation can be carried out with no eye strain.



11.

Base line the air photos.

Draw a straight line about 10cm long cn a piece of paper, and make
a mark near one end of the line, as shown below:

Adjust the eyes base setting of the stersoscope to suii your eyes.

Place the stersoscdpe over the line with the mark directly beneath
the left hand lens, '

Put a pen or pencil beneath the right hand lens with it's point on
the line.

Lock dewn the stereoscope and move the pencil 'from side to sids
until it coincides with the mark. Mark the line at that point.

Measure the distance between the two marks, as shown belaw:

Fasten the left hand photo to your desk using masking tape along
the left hand edge only.

Lay the right hand photo on top of it, and position it so that the
two flight lines lis on the same straight line (use a ruler), and
the principal point and transfered principal point are the same
distance apart as the marks measured in 6 above.

Fasten the rignt band photo along its right hand edge with masking
tape.

Each print can now be lifted and placed on top of the othar as
required in order to completsly examine the entire sterec model.



L »
Hap scale _ Map scale
1:5,000,000C 1:1,000,000
1 Montane Zone 1A Montane Zone 141 Montans plateau

1AZ2 Montane escarpment

2 Central 2A Degraded 2al

T
Afirican Plateau plateau
Plateau 2A2 Dissected plateau
' 2A3 Hills, ridges, footslopes,

and minor escarpments
2A4 Swanps
2A5 Lakes
246 Floodplains
2A7 Terraces
248 ¥Major danmbos

2B Aggraded 2Bl Linear dune complex
Plateau 2B2 Pan complex

£BZ Dilungu

2B4 Slightly dissected plateau
ZES Floodplains

2B5 Terraces

3 Escarpment 34 Escarpment 34 Escarpment
3B Escarpment 3Bt Major wvalley floors
Complex 3B2 Hill areas
4 Rift Trough 4A Dissacted 441 Isclated large hills
Trough Floor 4A2 Dissected hilly land
4R Flat Trough  4B1 Floodplains
Floor 4B2 Terraces
4B3 Gently undulating land
4B4 Swamps
4C Lakes 4C Lakes

See Technical Guide No. 15 for definitions.



_______________________________________ x|
B = &5 E 8L - SCL | CL = € | Vertiscls
CEC me%* 1.0 - 6.0 1.6 = 128.5 3.8 = 36,9 i4 - 135
BSP % 14 - 190 5 - 100 5 - 180 40 - 100
Ex. Ca me%* Q.2 = 8,1 Qi § o~ 54 0.2 - 25.0 y 4.,0-32.0
Ex. Mg me%* 0.0 .~ D9 B.1 = 1.8 O.1 = 15,0 1.8 = 870
Ex. K me%" 0.01 = 0,04 0,05 - 0,07 | 0,06 -2.301 0,06 - 1.40
pH (Callz? 3.7 = 8.5 B = Bul 3.7 - 7.2 | s R
Avail. P ppm g - 20 0= 20 ¢ - 30 0 - 40
Org. € % &1 = 1.5 0.t = 2.0 0.1 - 4.0 Bk = 205

* Sea table at foot of page 54 for conversion to 3I units.

pH RELATIONSHIPS.

pH in water is approximately 0.7 to 1.0 units higher than pH in Callea.
pH in Callz is approximately 0.1 to ¢.4 units higher than pH in KCl.

CEC / ECEC RELATIONSHIPS.
b These relationships are very approzimate.
:z:==:i:f?=:==:::==::;:=:i:=:::::::=_:::":::=:::?:::?:=:::==:::=:==::f:=1_::?
| pH <CaClz)| < 4.5 !¢'3~b.0|5.1—55556—03 6.0 |
! "—-—‘——-"“"‘"————'—""“‘::::::::::::::j‘:::::::::z::.‘i:::::;:::::::::::::::::I::.‘:
| | | g
| BCEC 2 %3 ¥2. 5 Ko ; x1.5 xl
b o = o &
| BCEC <4 x2 xe i x1.B i 11.25 xl |
i i I

-3
i
|$
=

then approximate CEC is 4.3 x 2.5 = 10.



Ex. Ca me%*
Ex. Mg me®’

Org. C %

o]
o

Deficient (clays)
(loams!
{(sands?

Analytical
tha same as U

Too low <3 Mg deficiancy posaibla
Excessive Pt K deficiency possible
Critisal (clay/iocam! (4.6 Al toxicity possibie
(sands: 4. & Al toxicity possible
Excessive »40 Al toxicity liklev
Deficient <7
Rich 215
Low oiays’ £
{loans) 0.8
{sands/ <¢.6
results mey a2lsc be axpressed 28 SI units. The values
the previously used units, &xo8pl for water retention:

Extractable bases we %
Cation esxchange capacity | me %
Soluble catiocns me %
Soluble anions me %
lectrical conductivity ms/om
Water ratention Bars
Bulk density g/cc

cmal (ptr/Kg
cmol (NHa }f'F\.g
mrol {p+/L
mnol (e~} /L

as/M

i)
e
Ld

Depends on meny factors,
but where Al satn. »220% or

pH<4.6 then Ca status low.

(1 KPa =
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;ultuatEu i Xalakhari sand arsa:
f -Situated on alluvial terrace:
o ~pH(GaClsy 3 5.0, BSP. D> 50% ..iv e vsin
P ipHc Clad & Bl BSPY BO% condlmiiiines v
; iSituated O UPEENE . sy wetaisn) v e st
iHGt sitvated in Xalahari sand aresa:
~On levee, loamy topsail, fluvisol, non—ferr
iLacated on a slope, no fluvisol:
~Well drained ... ...... oo Al B3
I~ll!f:!ci. well drained, 10YR, dambo fring
-Ciayey soils ( > 35% clay):
~Non-ferric (CEC/clay > 30 me%’
] T?.S—lOYR cr yellower:
; i ~Calcareous scil, pl G IR i B ol e v v e
i i ~¥on-calcarecus, mod. well drained, chroma ¢4,
: 12.5*5?R:
; -Clayay topsoil, clay B/A < 1.5 ............. : b el SRS AR B
: iLoamy topsoil, clay B/A > 1.4 ‘ MR VA i
iFerric (CEC/clay < 30 m»
BSP » 20/25%:
-CEC/clay 15 - 30 me?%

*

~Chroms
i
-Chroma

I
I
a

¢ 5 in subsoil,

? 6 in the subsoil,

-No bleached sand on the topscil:

TWith lamellae in the BE-hor.:

—? 5 51;\ in SuU

{

|

i —IOYR, On allu
: white

¥o lamellae:

(gilica?

bsoil

vial fan/river

-5YR or redder dominant:

-Daeveloped
|

7.5YR or yeil

on Kalahari sand

o2Ward

.

—lot daveloped on Kalahari sand

very sandy soil ...

zligntly loamy

ue“ravu,
mottles in subscil

" r-imn:
=4 j@g‘&:ﬁ:

w e 4

Seshege [

ﬁj Eanmn"f:
g

- Ea}"n‘E-

10 . + e

gv-‘;f—*-‘ ‘FQQ

value ¢4 JMwazmbeshi

Hakeni
Mazabuka

|
!
|
!
|
t
!
|
i
|
!

Somwm N e

TE.SYR or redder:

: ;Clayey topsci
|

~5-10¥R:

-Clayey *opsoil,

-Loamy topsoil,

1, clay B/A < 1.6

clay B/A ¢ 1.8

e

clay B/A » 1.4 ..



| = e mm an mne mn aem

~-Losmy topsoil, clay B/A > 1.5 :

-Silt/clay < 1.0:

i

i ~Si1t/clay € 0.5 .o v wnwin st e laad G AR R Hakambala
|

| -Silt/clay > 0.5, BSP € 50% v vvnvvvvrcniiinnnns Kawama

|

SBtlticlay: > L0 o covni ou e en ek mEvEve Bkl peda B ¥achiva®

CEC/clay 6 - 14 me%:
-2.5YR or redder:

TClay B/A < 1.8, no kandic hor.:

~Exch. K > 0.5 me% or subsoil pH(Callz) > 5.3,

|
|
! : iCn basic igneous POAIE. iy N e P o e Malashi
E E I—E:s:c}:a. K < 0.5 me%, on limestone or schist .... Mpongwe [
i -Clay B/A > 1.6, clear/doubtful kandic hor. ....... Kalengwa
i5-10YR:
Tﬂbrupt text. change, clay B/A > 2.5, kandic hor., 5-7.5¥K:
! -pH(CaClz) im B-hor. > 5.0 .....ivvvviviininn Mushemi
i ipH(CaClz> iR Bhore o8 B O s v e fedseeenn sy e e Chifwesa

-¥o abrupt text. change:

-10YR (7.5YR in deep subsoil or if lateritic gravel
lis preseat), mod. well draimed ........ ... vvoannn
] z

~5-7, 5YR:
~Fo kandic or argillic hor., clay B/A <1.5 ... Mutwale

{
-¥ith kandic or argillic hor., clay B/A > 1.0
i

-Silt/clay » 0.5, pH(CaClz) > 5.0, argillic
:hcr., lcam or ciay loam topsoil ... ...... Kawama
-8ilts/clay ¢ 0.5:
TpH(CaCng Y BB ws es v egesd € ey eymal Mushemi
“PHACERIE BB o ps s g pbio 1 Chibesakunda

BSP < 20/25% :

-2.5YR or redder:

1
!
|
|
|
|
|
|
I
|
|
|
{
!
i
I

*
Giemer viate @nm

;Silt/clay ¢ 0.28;

-No kandic her. (clay B/7A < 1.4):

—pH(QaClgi > 4.5, On limestone, intermediate
Ischist or basic igneous rock ......... v ieean Chafukuma

I
~pHEAELaY & BB o pn wwwops s oxoe o on wnewn 0 s e b Katito

|
f
|
!
|
|
-Doubtful or clear kandic hor. (clay B/A > 1.4 .... Kateshi

Silt/clay 0.28 — 0.83:

IClayey topsoil, zlay B/A < 1.4, no kandic hor.:
?Hun*cxidic:

! -pH(CaClz) > 4.5, On limestone, intermadiate R

!
|
|
! | Ischist or basic igneous rock .......ocvvenn fu

[oomagyer  RLF



~ 81 -
l
|
!
|

|
|
|
}
: kandic hor.:
|
{
i
{

l —— . ——— i — —— —— —

5-10YR:
-Abrupt text. change in control section:

!
|
|
!
~No abrupt text. change in contrel section:

TIOYR:

|
{
{
: -Dther soils:
i
|
|

-5-7.5YR:
TSilt/clay < 0.28:

Silt/clay 0.2 - 1.0:

I
|
[
I
|
: ~No kandic hor., clay B/A < 1.4, on
|
|
!

on igneous or metamorphic rock \......

~8ilt/clay > 1.0 ...... 8 08 e e gininip ginis
~Loamy soils:

->35% ironstone gravel throughout, ferric ...............

Fine loamy soils ¢ 3 20% clay):

?th-ferric (CEC/clay > 28 me¥%):

-Deep dark coloured (chroma ¢ 2) aver 1 0 m depth,
lmnd well drained, 5-10YR ........, IREREE D

?Vell drained:

i
i
|
|
|
i
|
|
I
I
[
|

See note on page &7,

TOrg. C averaged over upper 50cm > 1.1% ..
~Org. C averaged over upper 50cm < 1.1% .
Silt/clay ? 0.83 ....... S SR A A A i wmnn s

?Clay WA F QRN TR O A v a b n

~Clay B/A < 3.2, text. change from clayey - coarse lanm
within 1.0m APth »o..orirbe, o O LadTE, v,

; < 40% clay in 0-20cm topsoil ........
= 2 40% clay in 0-20% topsoil ........ '

Txﬂ kandic hor., clay B/A < 1.6 .......
~Clear/doubtful kandic hor., clay B/A >1.7 ..

:sedinentary FOCK c.cisnsnnannnae $ae it ece
~Clear/doubtful kandic hor., clay B/A > 1. 4

{ ~pH(CaClz) ¢ 4.5, on acid rocks ............... Keheba
-Oxidic (very high iron content), pH(CaClz) > 4.5 Mumena*
-Sandy clay loam/clay loam topsoil, clay B/A > 1.3, no

-VWell drained, chroma & value ¢ 4 over ? 40cm depth

IBSP € 20% ... . i RS . Samfya

-Dark coloured (chroma ¢ 4 & value ¢ 4) over considerable depth:

|

I

: : FIOYR, very low BSP ..i..00i0 SN o e e vveseeess Ninge
F { MR PO GG AYVMRS S P Srelaurs WIEAATR e na Al Malima™
| . ~Mod. well drained, 7.5-10YR ......... vasessesesvesss Nuambashi
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- B2 -

} -Not dark coloured, situated on upland position ......... Kashinka
-Ferric (CEC/clay € - 28 me%):
~BSP > 20/25 % :
-10YR:

!
!
|
|
|
|
i
|
!
|
!
|
|
|
|
|
|
|
I
|
}
|
|
|
|
|
|
{
|
|
|
]
|
|
|
|
l
{
|
|
|

]
|
]
|
|
|
|
|
1
I
!
|
|
|
|
|
I
|

?Calcareous within 50cm depth, silt/clay > 1.0 ... Chernozem
~Not calcareous:

-Clear kandic hor., mod. well drained, ciay B/A >2.5,
Iclay decreases by »20% of max. within 1.5m depth :

~CEC/clay < 16 me%, sandy loam topsoil, chroma <4 Kadao

|

) 4

1 —CEC!clag 16 - 28 me%, sand - loamy sand taopsoil,
: chroma @5 ....

No/doubtful kandic hor, (clay B/A < 2.5):
-¥ell - mod. well drained, CEC/clay < 16 me% .. EKahare

(
-Excessively -~ well drained, CEC/clay > 16 me% Mkushi

IQ.SYR OF POABBT nivais 2l o0 v s oh e wavuibie o shvins i o e ERRLANER.
=5-7.51R :
~Abrupt text. chamge ........ 78 NS R B ST AN s A Milima
iﬂo abrupt text. change:
E > 25cm sand or loamy sand topsoil ........... vvo+ Choma
- { 25cm sand or loamy sand topsoil :
?Silt/clny i R L N R SR S R B S e SR Machiya™
~-Silt/clay < 1.0 :
TCEC/clay € 10 8% . .svcivsinnes $ vk ¥ikata
~CRC/clay > 16 me% ......covvinviviacaces Chilimboyi

BSP < 20/25 % :
?Abrupt text. change, fine loamy - coarse loamy in 1.0m .. Lubu

-Fo abrupt text. change :

~Value ¢ 4 & chroma ¢ 4 over ? 40cm depth, BSP ¢ 10% :

: I2 L SO e A e o S ROR AT ... ¥berashi
i A R IEW e s e ARy ARER. AR R e 441 s S . Ekolemfumu
=BSP > 10% :

TiOYR dominant, well - mod. well drained ....... Mulobglo
-7.5YR or redder :
TSilt/clay BB boos crn e B dhaae wivee »ibons ofoie s EREORGE
~Silt/clay <0.95 :
~-Clay B/A € 2.0, sandg loam/sandy clay loam togsuil
1214 claz in upper 20cm after mixing, no weather-
lable/weathering rock fragments within 1.5m Misamfu

i
~Clay B/A >2.0, sand/sandy loam topsoil .. Shilende

Saw note on page &7,



~Coarse loamy ggils ( < 20% clay):
-Non-ferric (CEC/clay » 30 me%):
;2.5YR, silt/clay > 5.0 ..... .. it ARTR L Chinsali
~5~-10YR:
I IDeep dark coloured {(chroma ¢ 2) over 1.0m depth:
?Sandy topsoil, average Org. O in top 50cm < 0.8% Sesheke I[I

-

-Loamy topscil, 5-10YR, average Org. C in top S50cm
37083, Bod. well dralned o it licson i s

Not dark coloured over 1.0m depth, well drained:

|

|

|

{

|

|

| |

| I

! !

| !

| !

: o
| -8ilt/clay > 1.0:
|

I

i

|

|

|

I

: ~Situated on upland ......cc.i0 v nuBER R LLs s Chilanga
i

i Bt batntad on BTIBCIUR (o oniosver e vainen s asiadins fh s ss ¥alima*

=8ilt/clay € 1.0 . i iiiiaisiniinsnnarvanasensn s ne Vatopa

I-Fnanrrit: (CEC/clay 6 ~ 30 me%):
-BSP > 20/25 % :
?Abrupt text. change within 1.0mdepth ..... .. .. v Milima
-No abrupt taxt. change :
-10YR or yellaower:
?Blaached sand on topsoil, subscil chroma ¢ 4 ... Kanyama
~-No bleached sand on the topsoil :
?CECfclay ¢ 15 me%, well - mod. well drained .. Kahare
-CBC/clay 16 - 30 me%, well drained:
-No/doubtful kandic hor. (clay B/A <2.5)...Chilanga
EClear kandic hor. (clay B/A > 2.5) ...... ... Kabwe

|
|
!
i
|
1
|
|
|
|
|
i
|
!
!
|
|
|
!
|
!
|
t
!
!
|
|
|

2.5-%.01IR:
- > 25cm sand/loamy sand tapsoil .......c.cciiiiiiin Choma
5 { 25 c¢m sand/loamy sand topsoil:
Tz % 2 L O U e O P G R S Tubalenge
. BT SIR 1o nosins ot ik a0 oa e N A S s s Ifisa
BSP < 20/25% :
TAbrupt text. change within 1.0mdepth ..,............ e Milima

~¥o abrupt text. change:
-Dark coloured {(chroma ¢ 4, value ¢(4) over 240cm, BSP ¢10%:

!
i I—'?.5—1-:)‘1’!2 ............................ P TIPee Nkolemfumu
~Not deep, dark coloured:

-10YR dominant:

: -10YR throughout, bleached sandy topsocil ...... Luampa

Sww mobe on page &7,
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3 ~Possibly 7.5YR in deep subsoil .....ccv vaian Ndakale
-2.5-7.5YR
l”Kandic BEET: e i eon i en AT X B ¥ s L Munkonge

-4BC profile withdut kandic har./ AC profile Chinsali

IMPERFECTLY DRAINED SOILS

?Strongly degraded fine loamy to clayey, E-hor., planosol ..... Lochinpvar I
~Not strongly degraded or different texture :
~Sandy soils (sand or loamy sand dominant)
-Fluvisol:
E IWith clay cover of 225CH ... vvvvrrraian PP, PP PRI, Luangwa
i ~Vithout clay cover ......... ccvveev i dda i diii ey Kalabo

*®

¥o fluvisol :
~Bleached sand on topsoil, ferric, developed in Kalahari sand :
i
| -On upper part of seega e zone at edge of
t Efloa plain/dambo, umbr
!
I

No bleached sand on topsoil, not developaed in Kalahari sand :

TLonmy sand texture dominant,'BSP B 2. s Kapsanshila

-Sand texture throughout:

TAlkaline subgsoil below 1.0m depth .......c.00ne Seshake 11
~No alkaline Subsoil .novivmarrmasrsrcnrtarvaannny Chansonge

I

|

|

|

i

|

|

i

|

{

|

|

l

|

{

i

1

i

i

|

!

i

|

i

|

|

Tglgxgx_agilﬁ_( > 35% clay)

{ -Non-ferric (CEC/clay >30 me%) :
: ~Vertisol ¢ »30% clay in upper 20cm after mixing, »30% clay in
|
|
|
i
|
|
i
|
|
|
|
i
|
i
|
!
|
}
!
i
|
|
|
{

! —Chroma < 1.5 in upper 30 Cm ... . v iiiinivinsneven

!
: ~Chroma 2 1.5 in upper 30 Cm .. . i i e
-No Vertisol :
~Vertic subsoil with slickensides within 1.0 m depth .
|

-Fo vertic subscil :

i
B < BYR L iisenaesrsvaissrsans {TOTOUN s ¢ e ISVIe. B
-Ferric (CEC/clay < 30 me%)

ICBC!clay 0 N R RSP SRR R R XN = 5 PPN § £ e r Chimsimbe

-CEC/clay < 16 me% :
-BSP > 80% ....... FURPOTRRPRT ARG i ok 9T 3k

i
=BEP . O elov st s S, SR bin ey s b s TR SIS T A R . Kungu

U MOLe on page ©F

c A-hor, ...aqieeeen g v gl Litongo-dry
-On level plain, no umbric A-hor. .,...... e R AL Mulobezi*

lupper 50cm, cracks *lcm wide at Slcm depth after long drought? :

—Chrome ¢ 4, value ¢ 4, 7.5-10¥R .... ... B, T ¥wenbeshi



-Loamy soils

-Silt content ? 30% in upper 1.0m :

i TDevaloped on sandstone or quartzite ..........ci00in vooes Lukuly
| -Developed on limestone, piH(CaClz) > 5.0,
i Calcic hor., umbric A-bor, ..... {0 S siwih vevesess LUZODGO
-8ilt content < 30% :

~Coarse loamy soils (clay ¢ 20%, includes soils with sandy layer
toverlying fine loamy to clayey textures) :
|

-Alkzline s0il with white sandy E-hor. ......c.c.uun Sesheke II]1
i
-¥o alkaline soil

|
|
:
! ~Abrupt text. change irom sandy - fine loamy/clayey,
{ isnndy texture over 25cm OF MOTE ..veacrsanavasans %ﬂiﬁlﬁiﬂhﬁ
|
| -No abrupt textural change .......c.ccviciiiiniiiiiiaean liyenye
|
-Fine loamy soils (clay :20%
;Alkaline #EL1 R R ITEts Ll sl S A .. Siatwinda
~No alkaline soil :

-Bon-ferric (CEC/clay »30ma%) :

i ;10YR :
: i TDeveluped on limestone ...iivvvearsinneans ¥wembeshi
; : -Not developed on limestone, with plinthite . Nampande
| -5-7.91R:
; TDeveloped in old Luangwa alluvium .......... Chikumba
: -Developed on Kafue terrace, SYR ........veeevnn Hanga
~-Ferric (CEC/clay >30me%) :
-8ilt content >20% throughout ..... . .ieveeavvinnnns Kado
lSilt content <20% :
-Abrupt text. chamge .......... . 0000 yiA Se ke Munkumpu
iHn abrupt text. chanmge ...... ..o Nampande

POORLY ARD VERY POORLY DRAINED SOILS

-Strongly degraded fine loamy - clayey soils with continuous
1greyish silfy or fine sandy B-hor., planosol .......... veevess Lochinvar 1

~Not strongly degraded, without continucus H-hor.
Peat or muck over #240cm, histic H-hor.
? £ 100cm peat OF MUCK «vivsvrorsrrarsesntossasrosnans it on Sishanio
- > 100cm peat or muck ..... .00 vl e S i N AT Liamundi
Peat or muck over <{4Qcm:
Sandy soils (sand/loamy sand dominant)
-Fluvisol :

|
: :With clayey topsoil over 25cm depth ......... vevveres Luangwa

|
I
!
|
|

» S rote on Page GF,
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: ~Developed in Kalahari sands, situated on levee .. Sesheke VIIL
-¥o fluvisol :
TDeveluped in Kalahari sands, mostly umbric A-hor. Litongo-wet
-Not deveioped in Kalabari sands :
?Umbric B O Ly e S o e o o e s a s Luapno II1
=3 Umbric A=BBT: . iiiiiee RO e G e il s S e Muchanga*
Clayey soils ( >35% clay) :

!

]

I

!

!

|

|

!

|

|

|

|

I -Vertiscl (O30% clay in upfar 20cm after mixing, >30% clay in
i :upper S0cm, cracks’ ?lcm wide at 50cm after long drought):
{
|
!
!
I
!
i
i
|
!
|
!

; ?Chromn € 3.9 40 uppar B0CM .. ovnssnrsuninsssmoossoronans Kafue
I ~Chroma ? 1.5 in upper 30cm ....y0vvven, b BT EPEBS 29k mm o Kembe
llb vertisol :

-Non~ferric (CEC/clay > 30me%) :

-Degraded vertisol with clayey vertic subsoil, but <30% N
tclay in upper 20cm after mixing ......cci0envivnnsnn
|

~No vertic subsoil :
TAlkaline so0il, natric B-hor. with columnar struct. Lugpa*

~¥o alkaline soil

?Calcarecus =4 s RN A PSRRI 5 -7 511 1 ¢ §
-Not calcareous:
TDaveloped QR BOLE POOKE oo v aswwh e o asainsi Damba

~Not developed on acid rocks :
-Developed in alluvium, fluvisol .. Lochinvar II
I

;Daveluped on schist/limestone ...... Chalimbana
Ferric (CEC/clay < 30me%) : '
~Peaty and/or silty A-hor., fluvisol ......v0evnnse Chimbwi
iﬂo Peaty A-bhor., dambo, maybe plianthite in subscil Kasakula
Loamy soils :
=Silt 2 30/35% throughout :
I ~Umbric or sometimes mOllic A-BOr. 1. vnoncnessnns Kawinhe
{ li’ithcut umbric A-hor:
E ?In Kalabari sand area, BSP € B0% iuvveovviiossinsses Zambezi
} -Not in Kalahari sand area :
: ?Develcped on schist & limestone ...... sv wrsne by Chalimbana
| ~Developed dn BC1A POOKE - vooii o ionvn v dds iaeis . Mupupa*

!
=811t < 30/35% :
?Ccaraa loamy soils (clay < 20%
: ?Alkaline soil, with white sandy E-hor. ........ Sagheke III

e Sea Note on Dpage €7,
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-¥o alkaline soil !
~Sheet laterite within 60 cmdepth ............. Laterite
iKn shaet laterite within 60cm depth :
?Hon—farric, chroma $2, value ¢3 for ?80cm Black dambg

-Ferric :
Iwithuut S R L Y R i Luapno 1
-Vith peaty or mcllic A-hor. .........ovvv Samahima

Fine loamy soils {(clay ?20%)
~Hon-ferric (CEC/clay >30me’%)
-Alkaline soil, natric B-hor. with columnar struc. Lugpna*

“No alkaline soil :

TDark (chroma (2, value ¢3) for ?8Ccm .... Black dambo
~-fot dark coloured over :30cm

-¥o plinthite within 1.2m depth :
~Developed over limestone or dolomite Chalimbana
I—Dren.ve;lopecl in alluvial deposits ... Mayukwayukwa™
Ferric (CEC/clay <30me%)
T?ith umbric A=-har. oo s PRep—— W W Chambishi
~Ho UMBTic A=ROP. «cvirorss s tnssboessnessiasnsureanes Kowa

{
|
|
|
|
|
i
{
E TPlinthite within 1.2m depth ...... .0 00nnn Jimoldi
|
|
1
!
|
t

Sorer e tom D Leow,

The series names given above are those used in Technical Guide No. 14 (Soil
Classification, first approximation). However, the series marked (*) have
cince been re-named, and the new names are used in Technical Guide Fo. 17
(Manual for Soil Profile Description) as follows:

Cld Names (Tech. Guide 14 & above) New Names (Tech. Guide 17)
Chelston Chakunkula
Luona Lunsemfwa
Machiya Chilongoshi
Malima Buleya
Matebo Chibwaka
Mayukwayukwa Nkula
Mfuwe Luangwa
¥ilangu Simango
Muchanga Bangweulu
Mumena Ingwe
Mulobezi Ikolelo
Mupupa Makwi
¥wanambuyu Lutali

3B The Mpongwe III series has been dropped.



Abrupt textural change: Clear or abrupt horizon boundary & at least 20%
(absolute) difference in clay content within 7,5cm vertical distance.

Albic E-horizon: Pale, leached E-horizon below A-horizca.

Albic material: Value (moist) & or more & chroma (dry or moist) 3 or less.
Alkaline soil: ESP (exchangeable sodium percentage = Na / CEC x 100 » 15%.
Argillic B~horizon: B-bhorizon with clay accumulation & cutans.

Calcareous: Reacts (effervesses) with dilute HCL,

Calcic horizon: Accumulation of CaClx & silica.

Clayey: More than 35% clay dominant,

Coarse loamy: Less than 20% clay & > 15% sand, but not sand or loamy sand.
Degraded vertisol: Vertic subsoil & clasy destruction in the topsoil.
Ferric: Less than 30 me CEC / 100g clay.

Fine loamy: 20 - 35% clay dominant.

Kandic horizon*: Horizon with CEC / 100g clay < 24 & clay increase of 220%
(relative) within 12c¢cm vertical distance.

Mollic A-horizon: Topscil with high org, matter, ? 25cm thick & B3P 7 50%.
¥atric B-horizon: Argillic horizon with a high ESP.

Non-ierric: Mors than 30 me / 100g clay.

Oxidic: Very high iron content in relaticn to clay content.

Peat: Material with » 12 - 18% organic carbon.

Planosol: Soil with albic E-horizonm over a siowly permeable subscil.
Flinthite: Soft iron-manganese mottles which harden on wetting & drying.
Silty: Less than 15% sand & < 35% clay.

Spodic B-horizon: B-horizom with accumulation of organic matter (humus).
Umbric A-horizon: As mollic A-horizon, but with BSP < 50%.

Vertisol: Soils with > 30% clay in upper S0cm, with cracks lcm wide at 50cm

depth after a long drought period, often with wedge-shaped structure &
slickensides in the subsoil.

s This old definitian af & Menvdic harisen wumed in the oseriom key Giffors

from the revised definition adopbted by Soil Texanamy



These tables give VERY APPROXIMATE estimates bdased on the field
texture classes estimated for the two horizons. They are based on mid-range
values for the clay content of each textural class, and are intended as a
guide for augerhole estimations during the field classification of a site,
for later confirmation by laboratory particle size analysis.

FIELD ESTIMATION OF CLAY B/A RATIO

A-horizon field texture (assumed clay content %)
o I e e A e e R s e PSS e S S
field 8 sy | s | sL | siL} L |SCL gicLl cL | sc | sic| C
text a) {(8) | 8) |14} (14) (18) ! (28>} (34> ] (34)| 42 (48>} (50
3 1.0l 0.7} o0.8] ¢.3} 0.3} 0.2 0.1} 0.1} ¢ 1} 0.1 0.1! 0.1
Si 1.5 1.0f 0.8] 0.4] 0.4} 0.3 0.2 0.2} 0.2 0.1} 0.1 0.1
LS 2.0] 1.3] 1.0] 0.6] 0.6} 0.4 0.3/ 0.2] 0.2| 0.2} 0.2 0.2
SL 3.5 2.3] 1.8} 1.0} 1.0} 0.8 0.5 0.4] 0.4 0.3} 0.3 0.3
il 3.5 2.3 1.8} 1.0} 1.0 0.8 0.5 0.4} 0.4} ©.3 0.3} 0.3
L 4.5| 3.0 2.3 1.3] 1.3} 1.0 0.6| 0.5{ ¢.5] 0.4} 0.4 0.4
SCL 7.0l 4.7] 3.5| 2.0} 2.0 1.6} 1.0} 0.8} 0.8{ 0.9 0.5; 0.6
SicCL 8.5 5.7 4.3] 2.4} 2.4} 1.9 1.2| 1.0{ 1.0} 0.8{ 0.7 0.T
CL 8.5| 5.7{ 4.3] 2.4} 2.4 1.0| 1.2} 1.0} 1.0} 0.8 0.7] 0.7
=C 10.5] 7.0} 5.3} 3.0] 3.0 2.3 1.5} 1.2} 1.2 1.0 0.9} ¢.8
SiC 12.0] 8.0| 6.0] 3.4 3.4} 2.7 1.7 1.4} 1.4} 1.1} 3.0 1.0
C 12.51 8.3| 6.3} 3.6] 3.6 2.8/ 1.8 1.5| 1.5} 1.2 1.0 1.0
o o [ I @
Argillic Ochric epiped./albic hor. texture
e B o WSS T IR P ey 1 i g .28
texture | S gi | Ls | 8L { siL] L |BCL sicL} CL | SC | SiC
LS
SL ATC (ATC
SiL ATC {ATC
L ATC |ATC [ATC
SCL ATC |ATC |ATC [ATC |ATC
SiCL ATC |ATC |ATC |ATC [ATC
CL ATC |ATC |ATC {ATC |ATC
8C ATC |ATC |ATC |ATC |ATC ATC
s8ic ATC |ATC |ATC |ATC }ATC ATC | ATC
C ATC |ATC |ATC |ATC |ATC {ATC ATC |ATC {ATC

THE TEXTURAL CHANGE MUST QCCUR WITHIN 7.5 om.



RESTRICTIQNS:

The

land capability system must ONLY be used when the following

conditions apply (thus NOT in high rainfall areas or Vestern Zambia):

a)
b)
c)

LAND -—-

+
I
!
|
!
t
|
+
|
|
I
|
+
i
i
i

+

Plateau conditions

Rainfall 800 - 1000mm per year

Medium to large scale, rainfed, commercial farming system with
good management, including conservation measures, suitable
rotation, and adequate use of fertilizers, lime, herbicides and
pesticides.

Iype of Land Land Class
+-4 S1/C1 Good arable land
--— ARABLE LAND —————=—-—— +

+-+ 82/C2 Moderately good arable land

+-+4 83/C3 Poor arable land
i

—-- MARGINAL ARABLE LAKD -——+4
I -
+-4 4 Vary poor arable land
-== GRAZING LAND -—----—emmeee 4 G
¥on-arable land
~~~ UNSUITABLE LAND --——=-———- + 8

Topsoll textures : A, X, B, L, K, S = """ goils

Topsoil textures : C, D, B, F, G, I, J = “C" soils
1= e,

d - depth

@ - erosion

s — slope

t - texture

w — wetness

8 ~ gravely or stoney topsoil )

m - mounds (termiteria} )} Hindrances to cultivation

r - rock or laterite outcrops )



#=~—===——e———-— EFFECTIVE DEPTH

————————————— TEXTURE 0-20cm
o i TEXTURE 20-40cm
e TEBXTURE 40-60cm
E Bt TEXTURE 60-%90cm

CULTIVATION
(surface)

+-— LIMITING MATERIAL

i

{

I

|

|

i

|

!

}

i

| 4= HINDRANCE TO
!

|

!

i

}

|

i

|

i f {subsoil)
|

————————————— SITE SLOPE
—————————————— OBSERVED EROSION

e msa s HPERES
i
i
|
t~==-= COLOUR AT 50cm

LS I S B B

MR Y~O0mmo Owe

>90cm

60-20cm
30-60cn

{30cm

Rock at surface

Sand

Loamy sand
Sandy loam
Sandy clay loam
Clay loam
Sandy clay

Clay

Cracking clay
Silty clay
Silty clay loam
Silty loam
Loam

8ilt

No hindrance to cultivation
Cravel 1-5%

Gravel 5-10%

Gravel 210%

Termite mounds 1-5%
Termite mounds 5-10%
Termite mounds >10%

Rock ocutcrops 1-5%

Rock outcrops 5-10%

Rock outcrops >10%

Rock
Laterite
Hardpan
Gravel

0-1%
1-3%
3-5%
5-8%
8-12%
>12%

Fo erosion

Slight erosion (sheet)
Moderate erosion (rills)
Severe ercsion (gulleys)

Well draired or better
Moderately well drained
Imperfectly dratined
Poorly draiped nr worse

Munsell notation



Limiting Texture over Hardness of Depth to Effective
Material limiting layer} limiting layer{ limiting laysr depth class
Rock, Not relevant Fot relevant At surface 5
OO S et Tt T A i - S PV
stc. 1-30cn ' 4
———————————————————————————— 30-60cm 3
Gravel P winl e I o e L
60-20cn 2
»80cm 1
B or heavier Auger cannot 0-30cm 4
enter gravel s s ey v | sl S AR
layer easily 30-50cna _ 3
50-80cm 2
>80cm 1
- Auger enters 0-S0cm 3
gravel layer |————=—"""777777 i i e
easily 30-60cm 2
>60cm 1
Veatherad | Not relevant Auger enters ¢-30cm 3
- rock ol I || RO
30-60cm 2
>60cm i



The following table summarises the criteria for determining the arable
land capability class from the land capability code. The same information
is repeated in a different format in the tables on pages 74 and 75.

TSR EEE SRS IS TR

Clayey - sandy
class

Hinimum effective
depth (cm)

land

Moderately
good srable
land

Hinimum texture
topsoil

g - 30 on
Minimum texture
upper subsoil
20 - 40 cm

Minimum texture
lower subsoil
40 - 60 cm

Maximum hindrance
to cultivation %
Maximum slope
class

Maximum srosion
ciass

class

-
** W3 ip wet litongo soiis
NBE Topsoils with textures A4,

31 cz s2
g0 60 60
X c A
B B X
Cc B B
1 8 5
A B B
= El El
= Wi Vi

X,

land

B, =

Not heavier than X, even in 60 - 20 cm depth

Heavy clay G, is not accepted in topsoils of Cl and C2.

{ land

Very poor
arable

L are included in the S-soils,



1. DEPTH
[ Bttective Depth | Class |
"""" T | sva |
2' S2d/sC2d
3 83d/C3d
4 Gd
5 Ud/tr

o e T e
cultivation
[T se
ml S2m/C2m
me S3m/C3m
m3 Gm
ri S2r/C2r
T2 S3r/C3r
r3 Gr
gl S2g/Ceg
g2 83g/C3g
82 Gg
3 TEXTURE

BE

Topsoil textures C, D, E, F, G,

Topsoil textures A, X, B, L, K,

4. SLOPE
[ Zopenti. 4.miome)] . Gless.. )
texture
[hxe | oa | s |
Cy Ky Ly
8. B 82s/C2s
C 83s/CGs
D,E Gs
DB R | 04 | et
G, J, I
B,C Ces
D C3s
E Gs
5. EROSICN
[ Ticosios factar | ' ‘cuasa
R el Bk ST
El S2ae/C2e
E2 S3a/C3e
E3 Ge
5, WETNESS
[ Vatsess Bactor | "Class™]
e = P gk
¥l S2w/C2w
vz S3w/C3w
V3 Gw

[65]
|

M~
o
i

= "g" goils, eg S2d

“C" soils, eg C2d



3. TEXTURE
Texture Texture Texture Class
0-20cm 20-40cm | 40-60cm
A A A S4t
X+ 35t
X+ A 84t
X 83t
B+ S2t
X B K A A Sit
Lo B X+ 83t
X A S4t
X 83t
B+ 52t
B+ A sS4t
X 53t
B 82t
c+ S1
Ci D, B, A A+ Gt
R B B e e
X A Gt
X+ C3t
B A Gt
X C3t
B+ g
C+ A Gt
: 4 C3t
B Cat
c+ 4 |
G G G C3t

B + means "and heavier".
eg C+ means "C and heavier",

Vith shallow soils take the best texture class possible for the group
of classes available.



CONVARSIOE OF LAWD CAPARILITY CLASSAS T0 CRCG? SUJTABILITY
RATIEGS TOR ELIWEED CROPD.

RESTRICTIONS:

The land capabiliiy .;e??j‘f;: these cz"p cuitebility ratings must ORLY
be used whken the following coadit! uys FOT ia high rainfall areas or
Western Zanlbis):

&) Platezu copditions
b) PRainfall 800 1008 per

Jiens b
¢) MNedium to larpe cczle, rainf?d, serzarcisl farming system with good

managenent, Iaciuding cosservation measures, suitable rotation, and
adequate use of fertillzers. ?in_. barbicildees and pesticldes.

Not considersd: Clepe
Bindrances to tultivation

Kzize (Corglur ; Ciound ' Sora Sun~ Cotton Virginia| Cassava
l -miie : beans flower tobocco
c1 1 ¢ 4 B 1 1 1 3 2
cad 2 1 ; 2 2 2 2 3 2
C2t 2 1 | 4 2 2 1 o4 38
Cow 2 2 i B 2 2 2 b4 3
C2e 2 % i P 2 'y 2 2 3 2
C3d 3 3 | 3 R % Bl 3 3
C3t 3 2 I 4 3 3 b & 4
C3w 3 § 1. = bo 9 sl 18 4 3
C3e 3 3 { I ¥ 3 s 8 ‘ 2 4 3
_____________ ——————— e e ¢ s s s i e | o o s
1 1 1 I 08 | 1 fiaend 1 1
s2d 2 1 L% R N B fes | 2 2
S2¢ 2 2 I 1 2 iy 2 153 gk 1
Saw 2 2 2 2 fg 2 T ; z i
Sze 2 | 2 : 2 D 2 AR R 2
S3d 3 s z ERRY Lol -l 3
S3t 3 L% 2 o -§ o 3 i h 3 f 2 2
S3w 3 ; : g {3 e s Bl 3 2
S3e A U 5 01,8 { D R e et 3
sS4t 4 R | 3 { 4 |4 V8 3

- Vell suitecd.

- Moderately wall suiszed.
Foorly suited.

-~ Kot suited.

EE o
|



==
Survey area

Slope type & %

Surveyor (s) Bearing ' Flight
UTK of traverse start " | Map ¥o | Photeo Fo
Classification (fielid): "7 Map unit | Obs. ¥o
?igies _ Grid survey - EIEESEEE'EE55&'%95355%&'“
USDA Free survey - site map reference
Depth_| Bortz|colour | Texture|constst| Motales [, Other_features..........
PORERAON | - o8 1.4 _afc i T e e R b )
Slope type & % Parent material = L
Micro relief i Surface features "
Vegetation S SRS Wi 3T 5 e g S R e T
[ Classification (field): Hap unit |_53;T-§0
gigms “Grid survey - distance along traverse
USDA Free survey - site map refaerence
Depth_iHoriz) Colour. |Texture|Consist/ Mottles _|..__ Other features. ... ooo--
Popition - - . . . 5;515583 i) M Todadindnbian e KE <1

Parent material

Micro relief = 77771 Surface features
“Vegetation = i e et oy g o s A
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REMARKS:




“’Ez;vey area o Traverse No. | Date
_ﬁurvayar(sl ____________ 3 -Eearing _____ l ?iigii _____________
UTX of traverse start il “Map Fo. | Photo No. i
T Observation fio x "
Dista;ce (m)_-— ___________ £ N I DR R ]
ot aben | A LLLC LLELGIATELC, A LB, L,C. 1 A NLG,
D,B,r,6,1,| D,E,F,G,1I, D,E,®,6,1,{ D,E,F,G, I, D,E,E,G, I,
KB, ds | K. 8,F. .2, £, 37,
30-40om | A,X,B,L,Co| A,1,B,L,C,p| AX,B,L,C, LB L R B LG,
D,E,F,6G,1,} D,E,F,G,I,| D,EFG,I, p,s,%,6,1,{ D,E,F,G,1,
X.8,J. K,S,7. 55,7, iy - e K, 8,73
py ey v b e O W AT B B 0 T UL O WO AGH 5.1, 8,1,C | 5,%:8,1,C,
D,E,F,G,I,| D,E,F,G, 1, b,E,F,G, 1, D.R.EB.G,L, /8. P,6,1,
iRt K,8,3. X.,8,7. K,8,J. K,S,J.
§0-%0cm | A.X.B,L,C,| A, X,B,L,C,| A X,B,L,C, “LXBLC I LG
D,E,F,G,1I,{ D,E,F,G, 1, BEEG. I, D,E,F,G,I, D,E,F,G, I,
6,33, K8, £.8,3. K,8,7. £, 8,7,
“Colour at g Rt o (e i Bt L e
¥ottles o prire n O ARSI W SRR R | i
o Y NAGEINIEY O NI SN, it
“Wetness class O, w1, 2, v3| O,wl,vz,v¥3| 0,1, v¥2,¥3| O,V1,V2,¥3} O,V1,V2,¥3
Auger depth r o s et s o e R S R W o A
“Limiting mat. |H,L,R,Gh,Gs %I R Gb, 0= H, L, R,Gh,Gs| i, L, R, Gb, 5 H,L.R,Gh,G=
Effect. depth | 1,2,3,4,5.| 1,2,3,4,5 172,3,4,8.| 1,2,3,4,5.] 1,2,3,4,5.
Geomorphic “IC,US, ¥8, L8, | C, US, ¥S, LS, C,US, ¥S, LS, |C, US, ¥8, 1S, |C, US, ¥S, LS,
position DH, DF¥, DB, H. | DH, DF, DB, H, DH, DF, DB, H, DH, DF, DB, H, | DH, DF, DB, H,
FP,RT,PX FP,RT,PX FP,RT,PM FP,ET,PM FP, RT,PM
Slope ﬁgading -y g o ey, WY - i Vi
tisss ~~|Bi,8,C,D,B|0,A,B,¢C,D,5|0,4,B,C,D,E 0 4. 8,C,D,B|0,4,8,C,D, B
“Frocion clase |0,B1,82,83 |O,B1,82,83 |O,B1,E2,E3 G.R1,E2,83 |O,E1,B2,83
“Hindrance to | O, g, @ T| O, & B T 5, & m r| 0, g m r| 0 g m r
cultivation 1524 I e ; e : o8 18
Lana_capability _____________________________ - s -
code
“Land cap._Elass iy < T Seid Saiatierird BEbriaana SRR
-
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IEXTURE

A - sand C - sandy clay loam
X - loamy sand D - clay loam

B - sandy loanm E - sandy clay

L - loam F - clay

COLOUR

Munsell code

MOTTLES

Cnly common or many,
0 - well or better drained
V2 - imperfectly drained

AUGER DEPTH

G - cracking clay J - silty clay
I - silty clay loam

¥ - silt loanm

8« &ilt

medium or coarse, distinct or prominent mottles.

moderately well drained
poorly or- very poorly drained

e
V3 -

Depth at which the auger strikes a limiting material.

H - hardpean L
Gh - hard gravel
Gs - saft gravel

- laterite

EFFECTIVE DEPTH .

1 -"> 90cm 3 - 30cm to 60cm
2 - 60cm to 20cm 4 - Ocm to 30cm
GEQOMORPHIC POSITION

¢ - crest US - upper slope

DH - dambc head
P - piedmont

LS - lower slope
DB - dambo bottom

SLOPE
Class Percent

0 € 1%
A 3 =8 %
B 3=-5% %
C 5E-~-8 %
D 8-12 %
E > 12 %

EROSION

0 - no observed erosion

E2 - moderate sheet erosion or rills

7

H HOM

[# I I

+ the hindrance to cultivation covers 1 -
the hindrance to cultivaticn covers 5 - 10% of the area.
the hindrance to cultivation covers

R - rock or weathered rock

(a gravel layer that the auger cannot enter easily)
(a gravel layer that the auger enters easily)

5 - rock or laterite at the
surface :

¥S - middle slope H - hill
DF - dambo fringe FP - flood plain
RT - river terrace

Degrees
< 30!
30" = 1340
140" - 2°50¢'
2°50' - 4°30'
4’30 - &'60°
> §°50'

El - slight (sheet) erosion
E3 - severe erosion

. hindrances to cultivation cover less than 1% of the area.
: gravel patches are a hindrance to cultivation.
. termite mounds are a hindrance to cultivation.
: rock or laterite outcrops are a hindrance to cultivation.

5% of the area.

> 10% of the area.



1.FORM FOR CHEMICAL ANALYSIS

This form should be used when submitting soil samples from profiles to
the laboratories for chemical analyses.
small box for each analysis required.

A tick is entered in the relevant

PROFILE No ;

CHEMICAL ANALYSIS

PROVINCE ;

DATE ;

Soa1l Soil
Chamint Corrslator

EXTRACTABLE CATIONE (cmol (p+)/Kg)

KC1 EXTRACT

PYROPHOSPHATE EXTR.

Lab NplHer| Depth cm

Ma

Al

Al

€IT, DITHION,

Total
Exch,
Acid-

o

ity

sOLUBL

CATIONS mmal(p+i/L

SOLUBLE ANIONS mmol(e-)/L

Cas0

4

Lab NojHor| Depth cm

Ca

K

co3

HCD3

< 2t

<20mm

Lab No|Hor| Depth cm

Total
N ¥

H20

KC1

CaCl2

{0H)

Totel
8 %

Fibra
Vel,

Hiner-
al %

Pyroph
colour

-—— - — - - Lk hemmat £ Lot Bl Bl ol
~ === aleamslelecnsfu]lananloefaace]e|awen U PR (N DRGSR PR RSN N ) I e N Bt P P B PR
pH Organic s0il tests




Ir

This form should be used when
the laboratories for physical analyses,

small box for each analysis requi

L
Y

nd s ]
e

nitting
A tick

samples from profiles to
enterad the relewant
red.,

PHYSICAL AMALYSIS

FROFILE Mo ; FROVINGE DATE:
Soil soil
Physicist |(Correlator PANTICLE SIZE 2ISTRISUIION
. o DN DO e ™ S| Gl o s
.| BT ERAVEL
[ i e i e A e femeesa} H2D FINE
| CLAY a1se,| Fine | siLT
HEDIuN | COARSE | COARSE | FINE [REDIUM{COARSE| CLAY | CLAY oaE
th '
Lap:deiHor)l Depshosm | o nes 26— B ,5-,%} 1-8 2-5 S-28 |26-75 |€,002 |<,000%) -, 02
” - T I e g B et B e B o S
T . S L = . o b b A LR A i e .
'
e, S PO >, LI e bbb fus et b Ll B o b i
] | !
sasraatapales s 2 W) w|_~__ = g -|___- A B R A
...... AR (TR S NVREON N FHUNIN (5% PRGN (N PR S PRS N (PR £ B _iy--d il
1 i
H ] i | i
UATER RETENTION
10 33,3 emifem|Flast -Ii..i uted
L] o ' . 3
Lap NojHorf Depth & | on | kPA limit (limit
...... OO PR TR e R B [ N e . e} S A m
E
..... o N, LU -lﬁﬁ-_ I OIS 0y (W 8 (U SN LUt
STRCRGLOSILAL ANFLYSES
TR (W S WEATHERABLE MINERALE FLAY HINERALS
JOE = 2 ma 4, 00T mm
TR, ) -I ___________ N i e e o ST
....... R T ,|_-__-"_,_. IO | OB W .
..... N DI ) S e e S IR D BT e e i




£ JR SOIL AJALYSES,

This form should be used when submitting composite soil samples to the
labhoratorie j &

]

+ B

£
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B
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(¥R
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“ £

fu

i

i

O
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i CHENICAL ANALYSIS

HARPING UNIT ; LATE

1
1aFP80IL O - 20 tm | EXTRACTABLE CATIONS (ctmol o+l k3l Effective Al
...... o o 45 4 o S i cation sntur-
E : o = o Erchange atiaon
Lab. [Sample Gria Fimid g O B - ¥ . 1t «
M, hio, Faference Taxturs H Mitl ta g - i B CRPAES LY
|
- S S i
SUBSCGIL 20 - 50 com EXTRACTABLE CATIANS {cmol {(p+l/fKgl Effactive @l
i - e S ia e cation satur—
i N Excnangs ation
Grad Fiald oH L
Raference Taviure KTl <R "o = N a4 ERRINER Y *
: - = !
e B e e mr | e—————— e e —— mrvimise | s ]

SURVEY MNAME Soil Chamist o1l Corrol

SURVEYOR'S NAME

awETanIe




NOTES.

PRIVATE FARY SEQUEST FOR S0IL AYD/OR LAND CAPABILITY ADVICE.

al Please answer ALL the questions in block letters

b This form must be receivad by the scil surveyor before any
¥ .
survey work may be undertaken.

<) The compietion otf this

form does NOT guarantse immediate
commencement of scil survey

work on the farm.

dJ FPlease provide & location sketch map of the farm indicating
access rcoutas {(sse section 16).

e} 411 survey work ana soil analyses will chargad for.

| 1. FARN NAME(S) and NUMBER(S) o

TOTAL AREA (hectarss?

2. APFLICANT'S FUL]L NAME AND ADDRESS (postal and residential)

3. NAME AND ADDRESS OF REGISTERED OWNER OF THE LAND

4. TYPE OF RIGHTS HELD TO THE LAND B
(Rantal/leasehold/traditional)

5. DATE ON WHICH WORK COULD COMMENCE

6. IF APFLICANT IS NOT RESIDEET ON THE LAND, STATE NAME OF PERSON FOR
THE SURVEY TEAM TO CONTACT. A LETTER OF INTRODUCTION WOULD BE
DECIRABLE.

7. 15 THERE A VATER SOURCE FOR USE 8Y THE SURVEY THAM?
PLEASE SFECIFY: VELL/RIVER/BOREHGLE/ETC.

&. CAN YOU PROVIDE A CAMPSITE FOR THE SURVEY TEAN OF THE FanM? IR ¥OT,
SUGGEST ALTERNATIVES
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"Soil Cenditicns and Plant Growth* by E.W.Russeii (19610

"Pundamentals of Soil Science" by H.D.Foth and L.¥ Turk (1972

“Padology. Weathering and Geomorphological Research" by P.W.Birkland (1974)
“The Encyclopedia of Scil Science" eds R.¥. Fairbridge & C. ¥ Finkl (19722

“Glossary of Scil Sciecce Terms* - Seil Sei. Soc. Amer. (1279

“Crop Advisory Sheets" by J.J.McFhillips (1679

“Resgurce Guide Data in Agriculture
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“Tropical Agricuitura" by G.Wrigley (1909)

*Agriculture in the Tropics® by C.C.VWebster & P N.Vilson (19662
“igricultural Compendium" - ILACO B.V (1981

#The Plsnt Root and It's Envircment® =d E.¥.Carson (1874}

1 ima Crop Memos" - Research Brancn (18790
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