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The conclusions given in this report are those considered appropriate at F

time of its preparation.
They may be modified in the light of further knowledge gained at subsequent
stages of this project.

The lefinitions employed and the prt?sen:,:atica iLive, ruateral in thic
docvment do not imp17 the expreiion any opiuicn whp,':socver cn tho part

th% Fowl and Agricultural Organi.zation E tbc United. Nations concrning
tbk,: ega7. or con6titutiona1 status of any country, terI:Itory or sea al-ea
concerning the d ion of frontiers.
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1 CLIMATIC DATA FOR MAUN
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2 METHOD!

1. S $.71, i 1 Ch..LcaJ.-
T-

Methods of soil chemical analysts ate fully desco.lbe:i arrl L.L'( by
Breitbart (.1007). Short descriptions uf the met.hods are as foliows

pH determination
Two pH values nrr determined, pH-1-170 and pH-CnC1,, fer eh e a
solution is used Soil suspension'ratio Ls lz",".f..lue;:rr dotermiated
electrometrtc with an 'onion" Ag/AgCL electrode and a ;..(:?iqs30 pH me,r

Electrical con& Avity
EC is determined in a ooil!water suspension ot* only for samples with a
pH>l, A Philips PW9506 ronductivit.v meter is used,

Phosphorus
Extractable ohosphouim is doterm]ned followin tael'Aay
trethod. Ttn: e-strating soluiioh is 0 03N NH F ,,:7!N HCL. P

determined '_:olorimetriralll wiin a modifcatton molyWonwIt
ptethod oi Diekmann and Bray (1940) at 660am.

Oxidizat organic carbov. (nrgemic tter
In ordet to obtain results with a better reproducibiliLy, the .-ka6itia1
and Black ;193'0 method wns modified. A Olutjj of 3.4N sodii= dichi-omat
(Na2Cr9o-,) in LON H,St540 ts added tfi the soil hnd heated tc ît io
The ,r..esin 01ur of Cr3-1 is determined colorimee:tleJiy 3t 57'0ftm
standard curve is prpared with glucose.

CEC by Inium acetate ,Tothod. FT 7.0
This pr--edule is based un the method cf Peecr ot aJ,

modif-ie6 by tho USDA National Soil Survey Labol-atoy tot ,u,e with 24 ¡lh
?Altowat'_c (Ict3ctors, lea7.11.-d with ammot.luot tratL. Lo
,,-.changeablr'. cations aoC. to satutat.:7 Lkie exchatte, Oite with tlt ,anmusturTho excess ammeuium is removed by teachin6 with ethanol er,ld zhe iewa.u,jn
exchangeable ammonium ion is removed by distillation and cletrmined by
titration.

Exchangeable cations
Na K, Ca aud Mg are determined with a Varian atomic absorption spectrometer.

Particle-size determination

Clay and silt frnction:For the partIrle-sis.e. chst.J.Lbutiott )f f.dayut
fr3ctions both the pipettc method 31l the hydrui;ietei qwthod
pi.pette mel'hod ic more s.1:ur.ae th5o the bydrometci mettod, bu..: the ouv.. ut y
mith highe with tlie latter, 7.L1 analysea versus Lttopo!-stb'Le 1y fur
this tPa,I.or rot)tine %na1vs9s i aerid lut it Lt yt-)11 t(ko,k.J-
Sand fntztionJ'attiLlo ck,t,2et: thals 5D:tilk are segregatd
sandEr:tetioil Ls divided into tive :actionc,ioJ lvjit

hr,,

2000-10Umu, 1:190-Wmo, 500-250mu. 27f)-1.')0m11, ind
separat'ed frem fho sod 11:e7tic,n by' wet tievilp8Lbc 0111,r
seed fr.t1t:tion ir 0.tird n oett

4



Wit h he' pipet t ineLhod rJ clay attd sLt0 Eract ion is wa 31-ted into
see,i,toc?rtt ;. c0t, fot 3 t.cti t i 'i W h t h hydr to ota! j'

t c oirpLa Le saint)" t, 'ate and tra0' °itch

serziccJ r t ,ct tht. t lit 'r O L li oi Idt,t and. s i

rretreatmemt an0 dIspersio:oiL c-,titl:,fl
,s,a 1 tcoo yltsurrt, may h.c.tt trc o 00ekluarolybo

corrIpc.rtot..t!, al-tt ' '7,by rot IT 110 `L CAiLloge,npt:s'r 0)v..t,.10
tro ora 'L .f.'$ ht ,L1i TdJr,,r3

et 1. st-t gypchtn. 701: ki ,

Sha.Ve'1 rf, tt r, har, hout it) a c;.;11.0-,,.., 7.1 t.L03.i iostcl oc,

tIO)tantOt ,^1r,\P r;, r,6,1 , A lí r t, Ty at': j (1..1,10 't and Ki;tie.r td

t t (1;1, 11,- ph.,,,s.ptrct e 00 s ,1 r,'

t ,k), t oc i i itt 0c r ot
on rbott,:i t

Plpot.rc gifut,hod Th s-ot. h0 n. çtr, tq Pt? Lty otl j. SOL'5.";

Of SO r, u nr o tl: , 1 U. p t rti t tr.e to.) f

t.I I 1.0:1 1 Lc' H

t ont (`J. ttepthc;ii oc.t.cco.c, (Vi_t 1 ;:k os. equar ;

:^21-1 I." port 0 rm-.', i..0rtporo t rtc, tot ttt,t

+.0 ,

Ilyfircres,e,,,.(-!ic Meth& r Ths- totr,c t , ,, ,
and ! tcr t-,t-toct- :7,0 hi Ti.,;,..-co r2 7 ol ,

r tr tout h.r ti pc, lì I 11 ctroo. ' tc:o 02.

e to rctc-t nrr i, il o r. .' (-`

' 5C1-

2.2 Soil P7oo,. Analysia

tnft it rer, I C.91) 7 tlr:, '` r, , no; icht Ls.;; CO :AC"- *;: I c,(1 t e+10 Cioc t. c

t r t tc:t. Lc ; sc, 11.v, c..t, 0:-?t1(1e,;. dLautoi t' r

and ht i.gItt loom, vytc. t t

izt.t'cct .ir,othor c.\P vrgor, ,'r"' " 1.,f, ./ `.!

hE t.k.) !same 1,cit,r's) VII, tt c\i* wiit.--c it. J, t," t,t r 'ct

men,;urr.il 07 rr,res', f& '' tfr,'J tj't"j1L !Itt( OiL,titit 'r while krctv, c

tt !AP °°.'°\,!: 0-0 '

tb.1.-91-"r t.,"j,VC' Stl '1 ^ scl.do Fr`r
re'LcImLritc .

Lity (sot Jt"t ,DttI tr1j1%1 .
Itytii, cL r1,0-») 0j1( 0Lt r i.aaq r O ,, t, t 1 it r b","

i 1'1.^^. 1,111)kr. r, t t; o it1 tt$ tt

O : y
ttr c` yt,

tr.,"rt. ",,^a t t.",";tt. (,^ , °

zavot 77.-Are, r tt.70,>. ,'h r t t r, ..1» .
3 yt. ,t,11[1'" 10-1.1j '01 r71,» "

r4 O t 7, t":17, 3Lni[S2, .°°1° !,°. ""0 J Z.:writ:00 1,1

(J '1).1 173 t. on t,Y ht-ir . so tor t ,..)1,..Loot NE!
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sand tüJ. For highei ter.s: Ions , ;-¡ pressure plat p:t is u.sed.
Geller:11'J y moi,urc ç°tit ;Jilt a ifieabured ut "3.03, 1.0, 3.0,5.0 and 15. bar ti.-Tyz'j

Structural stability inder
The rel..it i ze t uut tira st-;it2:".t it ofi s to s.4;0 t- lTtli .3d1 pa 17 ine;

co1.1..4....k o .:;i3atp).;:S (.4iìs stiid
i i.21w wet t.'1.);:; toit:o.2 TheJ ei %It T JJ t1;1,L dt he rì1at 4 r,27tn- .; ; 7'; ¡lot ,L11 ,

[torn inois tAre L'elorq oris
y ìTlTd C?",r 0.1.114-2 ,ï`TLJ Ìs !g6 weE.T.

plaCeri ir v' PdChr;,.., f , ,726 ',I",
t: ::!'`,7 1)1 ft" 1iZ7, J 05.4'1 t4
f.,d" , Ttp;i t J J J 1-2oi
nt2t.2.Eis s H 51 th,

S h,t'/V, S t t e," L f ilt(7.1.1S L...s
12,.11k. 011 e2... anJ s 5-L--!1 .1.»; tCN7..do t feu! )1r ocedri `t No :7)

References

1hOLtL of ..1n,-) I y ss Amt tLar. '..,i,11.10.I.1.21,9 (19E
, 5L 5sL.r:L j.3;-'0.2, N.- 1'
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2.3 Survey Methods

Aie w,-ococt4Jre, niethyds. to:144-4cs and organizatioi , e surv
n

Mappiit kJ

Th4 %tt, 4)4 4tt,:n iT,coutt.ti.s4, s114,, ofi" iHtt,444,5lr TiW

tit*, 44; 4:44- Y41.Y,,42, a1 4-41.54-leTiic4pc4,c;rTI -14.
J. , 1"1,4a4!n

O 0-i4ottch7
, ,44T- 4r4c th4, 44 ;toet Locl- at 4t...-11.o

04 c 4?Lavat-44 C41.4)64,

14:4 C:r ,s cht- on:ts,
f. sjs. goology ,74r,t

k 'I;a- s n e ititagti:4Vt IIEJ'
n lar in' :1 F. t

tdv
:t-,144:14,y41,44:tivn 4LOW

v.Hw ditc,,7t mappi1.4.s ,v4 to8o, t1-4;41p)

trpotitict4, t'y 1ngs ..niu 14e ---4electeo
tr rh» 44tc,44-t ,JpprIpri,tt.? seaFwnq

proved ITkiLspE.n3:ible 1,1 Ch3:, ,7,4oil survey.

c4,4_ 44-4-4T2 srld cage enflace,' cHout :774t;criCo4.. at scale 1:250000
c,ret:4,! 41,40

Interpretation of Landsat Imagery and Aerial Photography

itr»,rtaticn
te ai".rkttuu 'u3rTt, C*L1 ILt 1ie rqutos ace mock.:

ioc--ttin of h 01,4.-4:rv3ti.-44 poincL in fiel Th
ct o nal atapi 4:4yd n1 dat. The ttt-,4

c/.11n,, t4at4i;o4-44.4; Tht.4 Clti144, alm ith4,4
ddrit-,!,cior: o 0117,,1¡.1 grout:4h, ,trid

N4-4,,,gota7on.

Stee 'iuvtLr. fr-tov7, thd i4c4:11jt:, otri ftcot fjf Li Litp:,, la tl,ta
ti73, Jie; th,it4 1,4; the rto::,1 4,f,f,477-rar LILV.:7p-jt1011 rhaua, JJ. in thc

411 nndsat
ItteIrrTT

10,4 tjr,o- .44ply little cr144lification. Tht,;
1,f; i).010 roLT-4,11e nh343e wtth u Yn'i)5 i uh t4t4cl7,inc, of 6.3 many of
473:(1 rcT a4,1 rhr(, can 1w checicuil,
7,ncn Hy: tor lectoc4)3 n44,44:4fidoRh OC, ;:yut
4:14.,to on 4-4,:rtf,

7



_age3 Final dnrerpretatioi: am./ tie10 chock.
ThiF, may he h3sary w1(1,1 sol piceorn.3 v,.,ry complex, or when the
analytical teznAlt6 r1::0 Ntef Le.Li data,

Stage 4 Finail7,mtìnof tire fjtc` ,ItNtt map or n ttan.ipaent -ho
Lands.at 1:250.000 twago. rbi JIRLdes the Final ohLck of !)11

boundaties.

Stage 5 -Cinal conti):1 lgehd Ind soil mappink; spr.112, Symbolsir e placed in :-111 ncludes Le 14tchi r soil
data

Stage 6 Troasfor of fL.o. dcJf7, ao:L Land6t fo10 i
rhpogtaphica] vIliertded 17x- and
otbor reihvan fkkr.cs 7he dtaa
production by che carrograhhr,

Routine sil deacription and otorage
The mehhoJ of dosirihhL 1: accor,!ing thc
Datahr de 1. ir !)_c L i ir'coripLLon (Romm,zLzwA,-: lrd
Wavoien whL(1. r:11,t,'lire:, for , ,,032

112r.f;e Coi rihrrs

,Inth, including analytical results, are stored '- 3wana Soil
Database.

Field Methods
hroceduru ïn '- 'o'ni: an i.3 mappilig F»c

mr,thocio on te rr
The of. obut mi pJ.n r!! t, e i. el

,

:eos!bililLy, in tliP 7.eheLni; ih
thc! sandvel0 tunch:,L riHow':um, thr vc,ti,;;;

rrdvelì .h hot loz.; ol)stlf-rat'Loo;
c,ttint t1-4.1 r opp,H0,1.
proNemati7 wh,vh A ni

recogniable feathi'os in tnc
J17,ervationt, Tihttw,ui 1ij ftr

bhrrowtli ir ond c, ci pLL- oil
,,!thgerini!,h, Dut:ing ro- in ttit, pcvion
WC.'i often c,ot posit!.1 zunk,) a,p,?ing:-. due 1-!:tht havines6 tid co!,
of the!

The nvmbe,:- 21t, +,ot
tot31 lumber he malnl fo;- 'oovod,.?rv
toorded (-ally in the loFhoo, i m,rh highet.

Wet executin',7, a ro'lil bt:ni In rau,i I I J.

can stili, br Yep.zeLent,o-', o! thn mitp, iJimk
hmslloht duni Lit rn&iT(n! tri t tho-! 'casi,. mappingi. Li '-
10x1,5mm C2rimm2 vLumher of 01)::r1-tt:'.
variow (;_)_to! ,i11,1 vat! Walr,hoi: o i:f11.
legible area Oil MLI 01 '17.7T12, which oo 'ont,
implication ì, thal

o.-1 too lfihoi map, 113',/0 T11.11+
sometimes fe!,-luit,F! im,ortari ti )110'.=

8



3 SOIL PROFILE DESCRIPTIONS AND ANALYTICAL RESULTS

3.1 Introduction
Following cc ecn A:pl, ativr, for 11,,

uTtit o,ourti.ng in tic, -.0y !-zot. of ,,oL!.

Ngawtli,n0 at-? .;forv( 174-0.ional Soil Datab

Soil Unit Profile No Soil Classification (FAO, 1974)

A7 MA902 Gleyic Luviso1

A9 MA450 Calcic Luvisol

A9a T0904 Arenic Calcic Luvisol

A15a MA904 Arenic Orthic Luvisol

A24 MAl23 Eutric Fluvisol

A24a T0800 Arenic Eutric - 7isol

A31a MA903 Eutric Gleysol

A40 T0903 Eutric Arenosol

A40a MA418 Eutric Arenosol

A44 T0861 Albic Luvisol

A47 T0896 Gleyic Phaeosem

C5c T0831 Calcic Luvic Xe

L7 T0901 Eutric Gleysol

LII T0665 Calcic Arenosol

L24a MA106 Calcic Luvisol, sodic

L36 MA421 Calcic Chernozem

1...7- T0318 Mollic Gleysol

MA60 Ferralic Arenosol

KS5b MA718 Luvic Arenosol

KS6a T0828 Luvic Arenoso1

KS17 T0902 Eutric Arensol

9
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I. TES FOR SOIL UNITS IN MAIT LSD TOTENG



Arta caltulations for the 1:250000 reconn of Maun and

Toteng.

49

Note: These figures Nere dp.rived fg-oT e dnt-

sheet.ttiie therefore shoul'.1 no t

proxlmrit extent5 5ince the perce,'tace of
ar estimate.

animeter ovela'y LF: the mar

a5 nd I C. a

un -, lq unIt

Soil Unit Maun (Irrn) loteng (km) total (km)

A7 E E2

A7a 65 7

07b 16 122

A9 283 88 251

A9a 329 345
A9b 103

Al4a 137 9P

Al5a 1049 484 147H

A2I 567 390 957

A2la AI

A24 102

A24a 4 89

A24b 966 138 >

ti 24d 10 36 LO,

A313 299 11 315
A3lb 234 40 274
A40 2443 1049 349:i

A40a 617 42 E. 24
A40b 333 1EE 4T]
A40c _. 43
A41 959 336 1195
tDl L. _ 33 32
A47 - 82 22

207 207
158P 72 1654

Total 10371 3631 14002

C unr, - Soils on highly cal_

CI 31
C3 397 397
C4a 6'4 aui
L5b 63 63
C5c 812 812

Total 787 787



811a

513 47

181

817

.817d 16

Total 1425 7030 H455

L units - Soils on lacustrine deposite

L6a

L7 171 171

L11 10 VP RP
Llla 377 277
L11h 84 84

L12 12h 126
L12b 160 L 1039
L16- 93 1338
1_22a 432
L22c 646
L23
L24 214 34 248
l_t4t3 11 25 36
LE4b - 73 73
L24c 24::1 243
i_24c1 572 572
LE4o. 01 61

[PA 5 5

136 11 11

L37 48 48
L38 64

L40 25

L1/3 33

Total 514 5201 5715

S unit Us on coarse qra ned sedimentary rocks

Slb 336 336
E2 507 1339 1846
SS 22

60

305

163



Units G, D, 13, R, oi!5 of the hardveld

13 I c

L-34 47 47

G1. 3a 37 37

D b I 4 i I 4 iB5c33 22

92 '7?E!

Total 404 404

Total area 12310 17053 29363

calculated

Swamp area 4700 km

(the approximate area of swamp tjpr:P , as calculated from the totai and in

relation with the sattelite imagery u5ed).
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