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United States Soil Midwest National Technical Center
Department of Conservation Federal Building, Room 345
Agriculture Service 100 Cent ial Mall North

Lincoln, NE 68508-3866
FTS 541-5363; Commercial 402-471-5363

June 10, 1985
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Dr. F. R. Moormann [Lréﬂ’/ N
Soil Department .
State University of Vtrecht ,/ L K
PO Box 80.021 3508 TA
Utrecht, the Netherlands 2 /Z
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SUBJECT: Zambia CP84-FN132 l/ 2/

Attached is a copy of the data from the pedons SMSS sampled in Zambia.i/f i
have been told you will be attending the workshop there in July and you 6" 474

may find the data interesting. zu/,)—
: Q
Many of the pedons will have Kandic horizons. I did not run them using £ 4/ }/\
your program so you may want to do that. £3/1
I would appreciate any comments you have on the data. I classified all of }Z 4/4 Oa'
them by existing Soil Taxonomy and by the ICOMIAC proposal. I feel the 7 Ka
ICOMLAC proposal works well for many of them. 14 /,Z g 3/ he
7 /eo
/e -
15/7 .L___,j_. o
v Research Soil Scientist i 5l
National Soil Survey Laboratory 26/ 7 L&
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cc: (w/o attachments) y On L
H. Eswaran, Project Coordinator, SMSS PO Box 2890, Washington, DC /3 JO0 K

J. Witty, National Leader for Soil Taxonomy, SCS, Washington, DC g¢g /;
R. Meyer, USAID, Washington, DC —
R. W. Arnold, Director, Soil Survey, SCS, Washington, DC / 4/ é 2 A
C. S. Holzhey, Head, NSSL, MNIC, SCS, Lincoln, NE ,
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- /Z= United States Soil Midwest National Technical Center
c Department of Conservation Federal Building, Room 345

==/ Agriculture Service 100 Centennial Mall North
Lincoln, NE 68508-3866

FTS 541-5363; Commercial 402-471-5363

Subject: SOI = Zambia (CP84-FN132) pate: June 10, 1985
N\
To: Donald C. Hallbick File code:  430~13-5

State Seil Scientist

1831 Assembly St., Room 950
Strom nd Federal Bldg.
SCS, Columbia, SC 29201

Attached are the data and descriptions for the pedons you sampled in
Zambia. I have made camrents on the classifications of each pedon
based on the laboratory data. Would you please review my comments
and make any changes or corrections that are needed.

Many of the pedons fall into‘ the ICOMLAC kandic proposal and will

of finterest that committee and the Oxisol committee.
HN M. :

search Soil Scientist
Attachments

cc:
_ C. S. Holzhey, Head, NSSL, MNTC, SCS, Lincoln, NE

“ _R. W. Arnold, Director, Soils, SCS, Washington, DC

~ _ R. Meyer, USAID, Washington, DC

~_ H. Eswaran, Project Coordinator, SMSS, PO Box 2890, Washington, DC
_~J. Witty, Nat'l. Leader for Soil Taxoncmy, Sois, SCS, Washington, DC
_ S. Boul, Soil Science Dept., North Carolina State Univeristy,

- PO Box 5907, Raleigh, NC
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COMMENTS ON ZAMBIA PEDONS
by John M. Kimble
May 29, 1985

In all my classifications I am assuming the moisture regime and
temperature regions in the sampled as classification are correct.

Pedon: S84FN-990-001, Mufulira series
Sampled as: Clayey, kaolinitic, isohyperthermic Oxic Paleustult
Comments: There is a clay distribution for an argillic horizon
) and there are 99% resistant minerals present. Data supports
M ad L& the classification of the pedon as af Paleustult. There
e are no subgroups set up for this great group. The CEC/100g
,VA“’,M,’.glay is <24 meq which would support using the oxic"
/Vﬂuﬂ #” blsubgroup. DTA did not show >50% kaolinitic. Mineralogical
P family would be mixed. My classificaiton is a clayey,
mixed, isohyperthermic Oxic Paleustult.

P
:j?g7//// Using the proposed Kandi criteria--I came up with a Typic

Kandiustult. ot - Oegrecol

e

Pedon: S84FN-990-002, Misanfer Red series

Sampled as: Clayey, kaolinitic, isohyperthermic Typic Haplustox

Comments: This pedon has the clay distribution of an argillic
horizon; however, no clay skins were discrifled. Thin
section has not been completed to date. My feeling is the
pedon has an argillic horizon and I would classify a
fine-loamy, siliceous isohyperthermic Paleustult. There
are less than 10% weatherable minerals present and the clay
does not drop by 20% from the maximum. The clay
distribution does not suggest an Oxisol to me. At present
there are no subgroups for this great group--Oxic would
seem to fit.

This pedon would have a Kandic horizon under the ICOMLAC
proposal which I feel is better than the present

classificaiton as a Paleustult. It would be a Typic Ol
Kandiustult. gfhﬁédf‘\“: ' (I&WQJ —

Pedon: S84FN-990-003, Misamfu series

Sampled as: Clayey, kaolinitic, isohyperthermic Typic Haplustox

Comments: This pedon also has the clay distribution for an
argillic horizon and less.than 10% weatherable minerals.
No clay skins were descrilled. Will need to see thin
‘'sections to be sure if there are any. Pedon would qualify /
as an Oxisol if we assume there is not an argillic horizon._ ~
Classification would then be fine-loamy, siliceous
isohyperthermic Typic Haplustox.
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Pedon:

S84FN-990-008, Musheni Acid series

Sampled as: Fine-loamy, siliceous, isohyperthermic Ultic ) Q

Comments: Weighted average for control section is 32.2% clay.

Pedon:

Haplustox

The base saturation is high in this pedon which would mak )
it an Eutrutox. My classifcation is a fine-loamy, \
siliceous, isohyperthermic Typic Eutrustox.

Pedon again would have a kandic horizon and would be a
Typic Kandiustalf. g@@ﬁ ~ ‘:C s

S84FN-990-009, Mpongwe series

Sampled as: Clayey, kaolinitic, isohyperthermic Typic Eutrustox
Comments: The pedon has the clay increase for a kandic and/or

Pedon:

~ in the top 18 cm (45.5%) after mixing. Classification

argillic horizon. I would classify the pedon as a fine,
mixed, isohyperthermic Typic Haplustox. Using the ICOMLAC
proposal the pedon has a kandic horizon. It has >40% clay

—_—

would still be the same ever) with the kandic horizon.
Pedon could be oxidic if all the resistent are not quartz,

I assumed they were. [ red fci ‘MJLK{L( <://)4>

S84FN-990-010, Mufulira series

Sampled as: Clayey, kaolinitic, isohyperthermic Typic Haplustox
Comments: The pedon has the clay increase for an argillic and/or

Pedon:

kandic horizon. The clay in the pedon is much less than the
field estimate. Data would support a classificaiton as a
fine-loamy, siliceous, isohyperthermic Typic Haplustox.
Under the ICOMLAC proposal pedon would have a kandic
horizon and I would classify as a Typic Kandiustult.

M kaolee pred. > 9o0Z
S84FN-990-011: Shilenda series

Sampled as: Clayey, kaolinitic, isohypethermic Oxic Paleustult
Comments: Pedon has clay distribution of argillic and/or kandic

Pedon:

horizon and the charge for a kandic horizon. Weighted
average for control se Vion is 34.4% clay make pedon fine-
loamy. The data would support a classification as a
fine-loamy, siliceous, isohyperthermic, Oxic Paleustult.
Under ICOMLAC proposal pedon would be a,_ ypic Kandlustul

= #5 7
S84FN-990-012, Mutanda series

Sampled as: Clayey, kaolinitic, isohyperthermic Typic Haplustox
Comments: Data would support the sampled as classification.

Pedon does not meet clay increase for an Kandic horizon it
would for an argillic in 30 cm. A rough plot says
increase is not with 1n 15 cm I did not run it by Frank

Mormans program. e
i CQCTW1LQ~5
e

ﬂo /ia/q olee. of /cg*zzfaw K



Pedon: ©S84FN-990-013, Chelston series

Sampled as: Clayey, kaolinitic, isohyperthermic Oxic Paleustalf

Comments: The top of the argillic horizon and/or kandic horizon
would be at 24 cm where it meets the clay increase. The
the weighted clay percent in they top 50 cm of this horizon
is 34.2% clay therefore it is fine-loamy. My
classification would be a fine-loamy, siliceous,
isohyperthermic Oxic Paleustalf. Using ICOMLAC it would be

a Typic Kandiustalf. e Rawolde />0 o5 ) 42 ?;.,,24(-(&,&[

Pedon: S84FN-990-014, Kajhe series
Sampled as: Fine, montmorillonitic, isohyperthermic Udic

Chromustart
Comments: Data would support the sampled as classification
accept for mineralogy which would be mixed. R

Pedon: S84FN-990-015, Nakambala series

Sampled as: Clayey, mixed, isohyperthermic Typic Paleustalf

Comments: Data supports the sampled as classificai}on. Using 16
mg by NH,O0Acy; pH7_ this pedon would not have a kandic
horizon.  Nor would it meet the ECEC requirement. Lt‘“f”‘

Pedon: S84FN-990-016, Choma series
Sampled as: Fine-loamy, siliceous, isothermic Oxic Paleustult
=Comments: Base saturation is too high for Ultisol. Data would
._»g( then support a classifcation as a fine-loamy, mixed,
isothermic Oxic Paleustalf. Under ICOMLAC it would be a
Typlc Kandiustalf. ;
/\%' "/{&QL {LIQZL/ lb‘f‘ {t?é aud (\((f/\é'(}',)d;, Ay [4 /’[Z J/‘ tl ey
_H 0 L ot ﬂuf‘ﬂ(‘w[( [u‘ 2{\44/,“4[ u:ZZ b /cz//,L aaL[;L“((
e aedon: 584FN 990-017, Kabuyu series eloricesicuc b
= ampled as: Mixed, 1sohypertherm1c Typic Ustipsamment
- C__———ommments: Data would support the sampled as classification.
b \/L‘}, -There is a question to presence of kandic horizon in the
' lower part. It does not look like the clay increase would

occur within 15 cm so I feel there is not a kandic horizon
l;mg/k

If there are clay skins there may be an argllllc sta

at 54 cm. There is a 3% clay J.ncrease with in 30 cm / [,
[ .

e e e houtled 7. 47 Y L%

e A 91 > /é 0 >—""'

o == on: S84FN-990-018, Kande series

Se—=ampled as: Sandy, 5111ceous, isohyperthermic Aeric Tropohumod %)

Cessm=—Drmments: Data would support sampled as classification. Not a -

real Typical Spodosol but it makes it under the existing

criteria.
e
/.



Pedon: S84FN-990-019, Mangango series

Sampled as: Clayey, kaolinitic, isohyperthermic, Oxic Palestult

Comments: Data supports sampled as classification. Pedon would
have a kandic horizon and classify under ICOMLAC as a Typic

%}andlstult . 4Q4LL¢C(0 AQ‘Lf'Cppa 45%7c¢€§¢

Pedon: S84FN-990-020, Liteta series
Sampled as: Very fine, mixed, isohyperthermic Udic Paleustoll
Comments: Data support sampled as classification. T

Caé&, C(f'ét‘,& - 4+ “luat ;‘,,,m‘[: o // -“:
//;) / ' (‘“ é

e




FROGRAM: SEARCH FOR  EANDIC HORIZON
USING LEAST SQUARES TO FIT CONSTRAINED

4TH DEGREE FOLYNOMIAL

00/

FROFILE IDENTIFICATION ZAMEBIA 001 MUFULIRA

HORI ZOM DEFTH AT DEFTH AT MEAMN CLAaY
NUMEBER TG BOTTOM CONTENT

<0 CM 10 CM

L
2 1o CH =0 CH 2.9 %
3 20 CHM AS M 45.? %
s 43 CM o4 (U ! 18 48.1 %
é 71 CH “A25 CHM 8.3 %
wiheo B LS T
e e R S b ‘d;:w e S o 25 e e e o et e 1 i
KANDIC HDHIZDN/BETNEEN Z3 AND 28 CHM

CLAY CONTENT AT TOF: 32.7 %
AT BOTTOM: 43.1 %

DIFFEREMNCE 10.4 %
RATIO: e RS

16.5 7 ,29;

MUFULIR I

)5 X <§(
& 9.( )

u

(0

7}/0,;:, Fooints cooteclf-

e e Db Hiff%/g

THINNEST HORIZON FULFILLLING CONDITIONS
THICENESS P9 B¢ 28,7 -+ | 358 0M)

CL.AY CONTENT AT TOF: 34,5 %
AT BOTTOM: 41.3 %

DIFFERENCE : &9 Y%

RATIC: 1.20

HYFOTHESIS THAT THERE IS & EANDIC HORIZON IS TRUE
WITH FROBARILITY BETWEEN 75 AND 90%

TESTSTATISTIC = 1.282 WITH STUDENT® &
DISTRIBUTION (DF 2)

\

|
(2



SAMPLE
NO.

842778
842779
842780
842781
8h2782
842783

SAMPLE
NO.

842778
842779
842780
842781
842782
842783

MUFULIRA
SAMPLED AS:

‘i!_;/r@'&(?)

CLAYEY, KAOLINITIC, ISOHYPERTHERMI KOXIC PALEUSTULT

SAMPLE NO. 84P2778-2783

prod Z5 /90

pzamobiu,ow‘

PAGE 1 OF 2 PAGES

S 84FN-990 -001 DATE 05/31/85 U. S. DEPARTMENT OF AGRICULTURE
: PEDON NO.  84P 507 SOIL CONSERVATION SERVICE
ZAMBIA PROJECT NO. 84P 97 NATIONAL SOIL SURVEY LABORATORY
: LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS  1B1A, 2A1, 2B
“1== =2== =3== =l== =5=- -f-- ~-7-- =-8-= =9-- =10- =11- =-12- =13- =-14- =15- =-16- =17- =18- =19- =20-
(= - -TOTAL -~ = =)(= -CLAY= =)(= =SILT= =)(= = = = = =SAND- = =~ = = ~)(=COARSE FRACTIONS(MM)-)(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C V€ = = = = WEIGHT = = =~ = WT
HZN DEPTH HORIZON LT  .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- PCT OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 =-.05 =-.10 =-.25 =-.50 -1 -2 -5 =20 -75 75 WHOLE
i T T PCT OF <2MM (3A1) = = = = = = = = = = = = = > <= PCT OF <75MM(3B1)-> SOIL
1S 0- 10 A 16.7 10.2 73.1 8.7 3.8 6.4 12.7 34.7 21.5 3.8 0.4 -=-- -- -- 60 --
2S 10- 20  AB 29.1 10.6 60.3 15.7 3.9 6.7 11.7 28.0 16.6 3.7 0.3 =-- -- -- 49  --
3S 20- 43 BT1 45.3 8.6 U6.1 25.9 3.1 5.5 10.3 20.3 12.2 2.9 0.4 -- -- -- 36 --
4s  43- 71 BT2  48.1 8.8 u43.1 27.8 3.2 5.6 9.8 18.8 11.0 3.0 0.5 -- -- -- 33 --
58 71-132  BT3 53.3 8.1 38.6 29.5 3.1 5.0 9.3 16.5 9.3 2.9 0.6 =- -- - 29 --
6S 132-153 BT4  49.4 8.9 1.7 27.0 3.3 5.6 10.0 19. 9.9 2.3 0.5 TR  -- -- 32 --
ORGN TOTAL EXTR TOTAL (- - DITH-CIT = -)(RATI0/CLAY)(ATTERBERG )(~ BULK DENSITY =) COLE (~ - -WATER CONTENT - -) WRD
c N P s EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN  CEC BAR LL PI  MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A '8D1  8D1 4F1 4LF  4A3A U4AID U4ATH uD1  4B4  4BIC U4BIC H4B2A 4Gl
D PCT OF <2MM = = = = = - = > PCT <0.4MM <- - G/CC - - => CM/CM <~ - =PCT OF <2MM - ~> CM/CM
1 0.85 0.053 1.5 0.2 TR 0.22 0.41 NP " 1.47 1.54 0.016 10.8 6.8 0.06
2 0.57 0.042 1.8 0.3 TR 0.15 0.33 1.50 1.55 0.011 4.3 9.7 0.07
3 0.37 0.033 2.1 0.4 ~-- 0.11 0.32 37 16 1.47 1.52 0.011 18.2 14.5 0.05
4 0.28 2.1 0.4 -- 0.10 0.32 1.45 1.50 0.011 20.0 15.4 0.07
5 0.20 2.3 0.5 -- 0.10 0.32 1.32 1.37 0.012 21.1 16.8 0.06
6 0.18 2.2 0.4 -- o. 0.32 39 15 1.28 1.32 0.010 18.9 16.0 0.04
##% CONTINUA ON ON NEXT PAGE #x#
. _ _ }
(f5~ {5 b o |y bl towscy " p
_ : ot 73 bea f2144 clia ZCE>I;4}eg,aa Y oud 5 [Géﬂ 4~ 5{f4;r/)



SAMPLE
NO.

842778
842779
842780
842781
842782
842783

SAMPLE
NO.

842778
8L2779
842780
842781
842782
842783

PAGE 2 OF 2 PAGES

MUFULIRA S 84FN-990 =001 DATE 05/31/85 PEDON NO. 84P 507 NATIONAL SOIL SURVEY LABORATORY
=== =2== =3== =l}== =H== =f== === =8e= =Q== =10- =11- =-12- =13- =-14- =-15- =16- =17- =18- =19- =-20-
(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - =-CEC - - -) AL -BASE SAT- CO3 AS RES. COND.(= = = =PH = - =)
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL OAC <2MM /CM /CM IN .01M
NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B 5G1 5C3 5C1 6E1G 8E1 81 8C1G 8C1F 8Ci1F
€= = = = o = = @ @ = == MEQ / 100 G = = = = = = = = = = = > K= = = = = PCT = = = => 1228 e
1 0.2 0.4 TR 0.2 0.8 4.1 0.8 L.9 3T 1.6 50 16 22 4.1 L.3 5.1
2 - 0.3 TR 0.3 0.6 4.5 1.7 5ol L.3 1.7 65 12 14 4.0 4,2 " 5.l
3 -- 0.3 TR 0.2 0.5 57 1.7 6.2 L5 1088 | 2.2 77 8 10 4.0 4.2 4.9
L -- 0.2 TR 0.2 0.4 5.4 1.6 5.8 L.8 2.0 80 7 8 4.0 L.2 5.1
5 - 0.2 TR 0.2 0.4 5.9 1.8 6.3 5«3 2.2 82 6 8 4.0 L.3 5.0
6 -- 0.1 TR 0.1 0.2 5.4 2.5 5.6 L.6 251 93 L L 4.0 4.3 5.4
< %35~ <L 50C ‘/be%:: -
(= = = = = = = = = MINERALOGY = = = = = = = = = )
fl=t=lmrm e = = CLAY - - = = = = = W= = =) =)
(- - - = X=-RAY - = = =)(~- -DTA - -) TOTAL DOM
HZN (- = = = = <2U = = = =)(=- =-<2U - =) RES WEATH
NO. TA21 T7A21 7A21 7A21 TA3 TA3 7B1A T7B1A
<= RELATIVE AMOUNTS => <= = = = = PCT = = = =>
7
2
3 KK 5 MI 2 GE 1 KK37 99 WE 1
L KK 5 MI 2 GE 1 KKu9 99 WE 1
5
6
/ >

FAMILY CONTROL: SECTION: DEPTH 20- 70 PCT CLAY J{ PCT .1-75MM 34
ANALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL KK KAOLINITE MI MICA GE GOETHITE WE WEATH MIN
RELATIVE AMOUNT "6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

/.4



CP84FN132

(o e e e e e e e e MINERALOGY )
( OPTICAL ) X-RAY-=====m—m ) (---DTA--) (TOT ANAL)
( SAND/SILT - ) ( CLAY )
SAMPLE HZN FA RE K20 FE
NO. NO. 7Bl1A 7BlA 7B1A 7BlA 7Bl1A 7BlA 7Bl1A 7BlA 7B1A 7BlA 7B1A 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A
< -PCT > < RELATIVE AMOUNTS > < PCT >
84P2778 1
84P2779 2
84P2780 3 FNES 99 RE99 WE 1 : KK 5 MI 2 GE1 KK37 1.2 4.6
84P2781 4 FNES 99 RE99 WE 1 KK 5 MI 2 GE 1 KK49 1.2 4.7
84P2782 S '
84P2783 6

ANALYSES: S=ALL ON SIEVED < 2mm BASIS

MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT

KIND OF MINERAL: GE = GOETHITE RE = RESISTANT MINERALS MI = MICA WE = WEATHERABLE MINERALS KK = KAOLINITE

RELATIVE AMOUNT: 6 INDETERMINATE 5 BOHINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
MINERALOGY BASED ON SAND/SILT:

MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS :
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Print date: 06-03-1985

SERIES: Mufulira NSSL ID #: 84P0507

SOIL SURVEY # S83-FN-990-001

LOCATION: Misamfu Reg. Res. St. 8 km N of Kasama NOP Zambia. Pit located about 250 m
E of station headquarters.

IATITUDE: 10-10- -S LONGITUDE: 031-10- -E
PHYSIOGRAPHY: Upland slope in plateaus or tablelands .

GEQMORPHIC POSITION: summit interfluve

MICRORELIEF:
SIOPE CHARACTERISITICS: .5% plane, southeast facing ELEVATION: 1384 m MSL .
PRECIPITATION: 1360 mm Ust. sture regime PERMEABILITY: Moderately rapid

ATR TEMPERATURE: s 19.8, SUM: 20.0, WIN: .0
SOIL TEMPERATURE: ANN: 22.5, SUM: 22.1, WIN: 20.5
DRATNAGE: Well drained LAND USE:
RUNOFF: Moderate
FAMILY CONTROL SECTION: 20 to 70 cm o .
PARENT MATERTAL: residuum from metamorphic-acidic material A / L s . S j7
CLASSIFICATION: Clayey, kaolinitic, ischyperthermic Oxic Paleustult —=> [ /%&u( e o H®O Oree ¢e | xé(/
WEATHER STATTON: MISAMF 7 ———
DIAGNOSTIC HORIZONS: 20 to 153 cm Argillic iy = PR T Ar o, . L O~
DESCRIBED BY: D. Hallbick O. Spaargaren and C. Kalima SAMPLE DATE: 11/83 [ / / Ge 2 Lo ceobeA™ .
Termite mounds occur at a distance of 10 to 15 m from the pit. Cracks 2 to 3 mm wide -
extend fram the base of the AB horizon downwards 80 to 100 cm apart. Cammon termite
chambers 4 to 5 in diameter connected by 1 cm channels. o A
A—0 to 10 cm; dark yellowish brown (10YR 4/4) sandy loam; dark yellowish brown ; J O - < OZ/Z /{~
(10¥YR 3/4) moist; weak fine and medium subangular blocky structure; slightly hard, ?)’" ' « QN (,él 1%
slightly sticky, nonplastic; many fine roots throughout and common medium roots ) o
throughout; many very fine and fine interstitial pores; medium acid; clear smooth t

boundary.

In Ah AB Bwl and Bw2 common termite chambers generally 4 to 5 cm in diameter inter
connected by channels about 1 cm in diameter. i

84P2778

AB—10 to 20 cm; reddish yellow (7.5YR 6/6) sandy clay; strong brown (7.5YR 4/6) e
moist; moderate fine and medium subangular blocky structure; hard, very sticky,
plastic; few patchy distinct-thin brown to dark brown (7.5YR4/4) organic coats on
faces of peds; common fine roots throughout and few medium roots throughout; many .
fine and medium continuous tubular and common very fine and fine interstitial pores;
strongly acid; clear smooth boundary.
Amount of chambers decrease with depth.
84P2779

VRN

f)

olru

g ()
L

Btl—20 to 43 cm; reddish yellow (7.5YR 6/6) clay; strong brown (7.5YR 4/6)
moist; weak fine and medium subangular blocky structure; hard, very sticky, plastic;
few patchy faint-thin brown to dark brown (7.5YR4/4) organic coats on faces of peds;
very few very fine roots throughout and very few fine and medium roots throughout;
cammon fine and medium contimuous tubular and few very fine and fine interstitial
pores; strongly acid; gradual smooth boundary. .
wext_endfmmebaseofthemhoﬂzmdowmrﬂsmtOMOm
apart.
84P2780
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Bt2—43 to 71 am; reddish yellow (7.5YR 6/6) clay; strong brown (7.5YR 5/6)
moist; weak fine and medium subangular blocky structure; hard, slightly sticky,
plastic; few patchy faint-thin clay films on horizontal faces of peds and clay films
between sand grains; very few fine roots throughout; few to common fine and medium
continuous tubular and few very fine and fine interstitial pores; extremely acid;
diffuse smooth boundary. N .
84P2781

»

Bt3—71 to 132 am; reddish yellow (2:5¥R 6/6) clay; yellowish red (5YR 5/8) -
moist; weak medium subangular blocky structure; slightly hard, slightly sticky,
plastic; very few fine roots throughout; few to common fine and medium continuocus
tubular and few very fine and fine interstitial pores; extremely acid; diffuse
smooth boundary. .
84P2782

Bt4—132 to 153 am; reddish yellow (5YR 7/8) clay; yellowish red (5YR 5/6) moist;
weak coarse granular structure; slightly hard, slightly sticky, plastic; very few -
fine roots throughout; few to common fine and medium continuous tubular and few very
fine and fine interstitial pores; extremely acid.
84P2783 J

yeak . fa Yolsy
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FROGRAM: SEARCH FOR  KEANDIC

USING LEAST SOUARES TO FIT CONSTRAINED

4TH DEGREE FOLYNOMIAL.

HORT ZOM

00 =

FROFILE IDENTIFICATION ZﬁﬁBIﬁ DOZ MISAMFL MZSH'M F U

HORI ZON DEFTH AT
NUMEEF T
1 O EM
2 16 CM
3 37 CM
4 &3 CM
S bl

EANDIC HORIZON BETWEEN 21

CL.AY. CONTENT AT TOF: 22.6

AT BOTTOM: 27,9
DIFFERENCE: 5
RATIO: i ok

THINNEST HORIZON FULFILLING CONDITIONS
THICKNESS 12.9 CM ( 22.5 -

DEFTH AT
BOTTOM

14
37
&3
95

1325

AN

A
7

CLAY CONTENT AT TOP: 23.0 %

AT BOTTOM: 27.5
DIFFERENCE: 4. é
RATIO: 1.20

WFOTHESIS THAT THERE IS5 A KANDIC HORIZON IS TRUE
VITH PROBARILITY BETWEEN 75 AND

A

“

CH
CH
Cr
M
CH

I5.4 CM)

0%

ESTSTATISTIC = 1.026 WITH STUDENT®S

ISTRIBUTION (DF 2)

MEAN ClLAaY
CONTENT

26.9

V
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SAMPLE
NO.

8u2784
842785
842786
842787
842788
842789

SAMPLE
NO.

8L2784
842785
842786
842787
842788
842789

MISAMFU RED
SAMPLED AS:

S 8L4FN-990 -002

ZAMB A

GENERAL METHODS

CLAYEY, KAOLINITIC,

1B1A, 2A1, 2B

DATE 05/31/85

SAMPLE NO.

PEDON NO.

| SOHYPERTHERMIC TYPIC HAPLUSTOX

8LP2784-2789
84P 508
PROJECT NO. 84P 97

PAGE 1 OF 2 PAGES

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508-3866

=1== =2== =3-= =fj== =5== =f== =T== === <Q== -10- =11- =12- =13~ =14- =15- =16- =17- =18- =19- =20-
(= = =TOTAL = = =)(= =CLAY- =)(= =SILT- =)(= = = = = =SAND= = = = - -)(-COARSE FRACTIONS(MM)-)(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C VC = === WEIGHT = = = = WT
HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- PCT OF
NO. (CM) .002 =-.05 -2 .0002 .002 =-.02 =-.05 =.10 =-.25 =.50 -1 -2 -5 -20 -75 75 WHOLE
D PCT OF <2MM (3A1) = = = = = =2 o = = = = = > <- PCT OF <75MM(3B1)-> SOIL
1S 0- 16 A 17.0 6.0 77.0 2.5 3.5 10.6 38.0 23.1 4.9 0.4 ==~ - - 66 =--
2S 16- 37 BA 26.5 5.5 68.0 2.2 3.3 8.3 31.7 21.6 5.5 0.9 TR - -- 60 ~--
38 37- 63 BW1 31.7 6.0 62.3 2.4 3.6 9.0 29.4 19.0 4.3 0.6 TR - - 53 ==
Ls 63- 95 BW2 32.7 5.9 61.4 252 3l 8.8 29.3 18.0 L.8 0.5 TR - - 53 ==
58 95-124 BW2 28.9 5.7 65.4 2.2 3.5 9.0 29.9 20.5 5.5 0.5 -- - == 56 =--
6S 124-148 BW3 26.6 5.7 67.7 2.3 3.4 8.8 32.7 20.6 L.9 0.7 TR - - 59 =~
ORGN TOTAL EXTR TOTAL (- = DITH-CIT = -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY =) COLE (= = =-WATER CONTENT = =) WRD
P EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1 8D1 ULF1 LF LA3A LATD ULATH L4D1 uBYy 4B1C U4B1C 4B2A 4C1
K= = = = = - - PCT OF <2MM = = = = = = = > PCT <0.4MM <- - G/CC - - => CM/CM <= = =PCT OF <2MM - => CM/CM
1 1.22 0.067 2.6 0.3 TR 0.26 0.39 18 2 1.33 1.36 0.007 10.4 6.7 0.05
2 0.48 0.030 3.0 0.3 -=- 0.10 0.33 21 8 1.42 1.45 0.007 12.2 8.7 0.05
3 0.30 0.023 3a1 0.3 -- 0.07 0.32 1.39 1.42 0.007 13.2 10.1 0.04
L 0.19 3.2 0.3 -- 0.07 0.31 24 10 1.34 1.37 0.007 12.7 10.2 0.03
5 0.15 3.0 0.3 -- 0.06 0.33 1.34 1.36 0.005 12.8 9.4 0.05
6 0.12 3.0 0.3 -- 0.06 0.33 1.35 1.37 0.005 12.2 8.9 0.04
HH CONTI NUATION ON NEXT PAGE i
[ A
A A ) - ) =
/(Q«lxb ole C. /éf, w.‘séc,w 27/ - é Cey
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SAMPLE
NO.

8L2784
8Lu2785
842786
842787
842788
842789

SAMPLE
NO.

8L2784
8L2785
842786
842787
842788
8L2789

MISAMFU RED

elon -

S 84FN-990 -002

2-= =3== =l== =5--

-6== =T== =8--

DATE 05/31/85

PAGE 2 OF 2 PAGES
PEDON NO. 84P 508 NATIONAL SOIL SURVEY LABORATORY

B e e e e e e e e e e e e e e L e e e e e e e e T

(- NHLOAC EXTRACTABLE BASES -) ACID- EXTR (- - =

CA

MG NA K SUM

HZN 5B5A 5B5A 5B5A 5B5A BASES
NO. 6N2E 602D 6P2B 6Q2B
--------- MEQ / 100 G - = = = - =

8 TR 0.1
5 TR TR
6 TR 0.1
3

2 TR TR
1 TR -

2
1
0
TR TR 0.
0
0

ITY AL SUM
6H5A 6G9A 5A3A

FAMILY CONTROL SECTION: DEPTH

ANALYSES:
MINERALOGY:

2

5-100 PCT CLAY

S= ALL ON SIEVED <2MM BASIS

KIND OF MINERAL KK KAOLINITE

RELATIVE AMOUNT

6

INDETERMINATE

=Qwa | =102 i =11= =12= =13= =1l4= =15~ =16= =17~ =18~ -19- -20-
-CEC - - =) AL -BASE SAT- CO3 AS RES. COND. (= = = =PH = - =)
NHu- BASES SAT SUM  NH4 CACO3 OHMS MMHOS KCL CACL2 H20
OAC + AL OAC <2MM  /CM /CM  IN  .01M
5A8B 5A3B 5G1 5C3 5C1 6EIG 8E1 81 8C1G 8C1F 8CIF
----- 3| &= = =« WPOT = = = - 1:2 1:1
4.5 36 53 4.6 4.9 5.7
2.6 1.3 23 26 38 4.7 4.8 5.4
2.3 21 30 4.7 4.9 5.7
2.3 9 13 L.t 4.6 5.6
1.7 712 4.3 4.5 5.7
1.5 b4 7 4.3 4.5 5.6
(=== =====-- MINERALOGY = = = = = = = = - )
jRnmE 54 = BLAY = = = = == = = & =} =)
(= = = = X-RAY - - - -)(- -DTA - -) TOTAL DOM
(= === - <2y - = - =)(- =-<2U - =) RES WEATH
7A21 T7A21 TA21 TA21 T7A3 7TA3 _ 7B1A 7B1A
<= RELATIVE AMOUNTS => <= = = = = PCT = = = =>
KK5 VR 1 GE 1 Ml 1 KK33 99 WETR
KK5 GE 2 MI 1 VR 1 KKu2 98 WE 2
KK 5 GE 2 MI 1 VR 1 KK34
31 PCT .1-75MM 54

VR VERMICULITE

5 DOMINANT

GE GOETHITE M1 MICA WE WEATH MIN
L4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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CP84FN132
( MINERALOGY - - )
( OPTICAL------ ) X-RAY-=-=—=e—— ) (---DTA--) (TOT ANAL)
( SAND/SILT--~ ) CLAY )
SAMPLE HZN FA RE -K20 FE
NO. NO. 7B1A 7B1A 7Bl1A 7BlA 7BlA 7B1A 7BlA 7B1lA 7BlA 7Bl1A 7BlA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A
< PCT > < RELATIVE AMOUNTS > L PCT >
84P2784 1 .
84P2785 2 FNES 99 RE99 WE<] KK5 VR1 GE1 MI 1 KK33 0.4 7.8
84P2786- 3
84P2787 4 FNES 98 RE98 WE 2 KK5 GE2 MI1l VR 1 KK42 0.4 6.8
84P2788 5
84P2789 6 KK5 GE2 MI1l VR1 KK34 0.4 6.4
ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT

KIND OF MINERAL:

KK = KAOLINITE

RELATIVE AMOUNT:

MINERALOGY BASED ON SAND/SILT:

GE = GOETHITE

6 INDETERMINATE

RE = RESISTANT MINERALS

MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS :

5 DOMINANT

MI = MICA

4 ABUNDANT

VR = VERMICULITE

3 MODERATE

2 SMALL

" 1 TRACE

WE = WEATHERABLE MINERALS
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Print date: 06-03-1985

SERIES: Misamfu Red NSSL ID #: 84P0508

SOIL SURVEY # S83-FN-990-002

LOCATION: Miasmfu Reg. Res. St. 8 km N of Kasama NOP Zambia. Pit locacted about 650
m NW of station headquarters.

LATITUDE: 10-10- -S LONGITUDE: 031-10- -E
PHYSIOGRAPHY: Upland slope in plateaus or tablelands

GEOMORPHIC POSITION: sumnit interfluve ¢

MICRORELIEF:

SIOPE CHARACTERISITICS: .5% plane ELEVATION: 1384 m MSL . : e

PRECIPITATION: 1360 mm Ustic moisture regime PERMEABILITY: Rapid PR bo &?'
AIR TEMPERATURE: ANN: 19.8, SUM: 20.0, WIN: 17.0
SOIL TEMPERATURE: ANN: 22.5, SUM: 22.1, WIN:.20.5 p . - 5,
DRAINAGE: Well drained IAND USE: LV,Q AL
RUNOFF: Slow R

FAMILY CONTROL SECTION: 25 to 100 cm —

PARENT MATERIAL: residuum from metamorphic-acidic material— j .
CLASSIFICATION: Clayey, kaolinitic, isohyperthermic Typic Haplustox °

WEATHER STATION: MISAMF ; il 1| Lt

DIAGNOSTIC HORIZONS: 0 to 16 cm Ochric 37 to 148 amOxic— \

DESCRIBED BY: D. Hallbick O. Spaargaren and I. Bustness SAMPLE DATE: 11/83

1. Described when dry. 2. Think is within range of oxisols.

A—0 to 16 am; reddish brown (S5YR 4/4) sandy loam; dark reddish brown (5YR 3/3)
moist; weak fine and medium crumb structure; slightly hard, nonsticky, plastic; many
fine roots throughout and few medium roots throughout; many very fine and fine
interstitial and tubular and common fine to coarse contimuous tubular pores; clear
smooth boundary.
84P2784 "

/

BA—16 to 37 cm; red (2.5¥R 4/8)/clay; red (2.5YR 4/6) moist; massive parting to
strong very fine granular; hard, va/ry sticky, plastic; common fine roots throughout;
cammon to many very fine and fine interstitial and tubular and few to common fine
and medium continuous tubular pores; clear wavy boundary.
84P2785 o

¥ '/

Bwl—37 to 63 am; red (2.5YR V:;/clay; dark red (2.5YR 3/6) moist; massive
parting to strong very fine granular; slightly hard, very sticky, plastic; common
fine roots throughout and few medium and coarse roots throughout; common to many
very fine and fine interstitial and tubular and few fine to coarse continuous
tubular pores; diffuse smooth boundary.

In Bwl and Bw2 horizons few termite chambers occur inter-connected by channels of 2
to 3 mm wide and conneceted with the surface by channels 5 to 10 mm wide. Same of
these vertical channels are partly filled and lined. t

84P2786

Bw2—63 to 124 cm; red (2.5YR 4/8) sandy clay; dark red (2.5YR 3/6) moist;
massive parting to strong very fine granular; soft, very sticky, plastic; few fine
and medium roots throughout; many very fine and fine interstitial and tubular and
few fine to coarse continuous tubular pores; gradual smooth

Horizon split for sampling 63 to 95cm No. 2787 and 95 to 124 cm No. 5788.
84pP2787



Bw3—124 to 148 cm; red (2.5YR 5/8) sandy clay; dark red (2.5YR 3/6) moist;
massive parting to strong very fine granular; soft, very sticky, plastic; very few

fine and medium roots throughout; many very fine and fine interstitial and tubular
and very few fine and medium continuous tubular pores.
84P2789
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PROGRAM:  SEARCH FOR  kAMBIE HORIZON

USING LEAST SAUARES TO FIT CONSTRAINED (7t§.3

4TH DEGREE FOLYNDMIAL /
B M(/S B,M FO

FROFILE IDENTIFICATION ZAMBIA 003 MISAMFU - FOR ARGILLIC HORIZON

HOR T Z(N DEFTH AT DEFTH AT MEAN CLAY ' ; ﬁué e
NLIMBER TO BOTTOM CONTENT ¢ e
! 0 CM 10 CM 18:.3 ¥ /4¢QJL,¢up cyéazwzz

10 CM 21 CM 18.8 %
21 CM 48 CM 24,7 %
48 CM 8O M 29.9 %
80 M 119 M 29.7 %

O s L B

ARSIl e /% /
8 IC HORIZON BETWEEN 14 AND 46 M / /——-

CL.aY CONTENT AT TOF: 19.8 %

AT BOTTOM: 27.2 % \
DIFFERENCE : 7.7 %

RATIO: l .29

S5 $50 o8 s v i e S0 i S0 s s s o ot i it 4 s s S 188 e 45 30 98 B S s e+ 9 e S o S S s \

THINNEST HORIZON FULFILLING CONDITIONS
THICKNESS 15.8 CM ( 22.6 - 38.4 CM)
_—

CLAY CONTENT AT TOP: 21.3 %
AT BOTTOM: 25,5 %
DIFFERENCE : 4.2 %
RATI0: 1.20
ARErLle
HYPOTHESIS THAT THERE IS AYRAMBTC HORIZON IS TRUE
NITH MORE THAN 90% PROBAEILITY

TESTSTATISTIC = 13.568 WITH STUDENT®S
MISTRIBUTION (DF 2)




SAMPLE
NO.

842790
842791
842792
842793
842794
842795

SAMPLE
NO.

842790
8L2791
842792
842793
8Lu2794
842795

MISAMFU
SAMPLED AS:

S 84FN-990 -0
ZAMBIA

CLAYEY, KAOLINITIC,

03

ISOHYPERTHERMIC TYPIC/ HAPLUSTOX
DATE 05/31/85

PED

g
SAMPLE NO.

»
Y

/

iz /

ON NO. 84P 509
PROJECT NO. 84P 97

8L4P2790-2795

PAGE 1 OF 2 PAGES

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508-3866

GENERAL METHODS 1B1A, 2A1, 2B
-1-- =2-= =-3-- =-b-- -5-- -f-- =7== =8== =9-= =10- =-11- =12- =13- =14=- =15- =16- =17- =-18- =-19- =-20-
(= = =TOTAL = - =)(= =CLAY- =)(= =SILT- =)(= = = = = =SAND- - = = = -)(-COARSE FRACTIONS(MM)=-)(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - = = = WEI = = WT
HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 «05 10 w29 .D 1 2 5 20 .1- PCT OF
NO. (CM) .002 =-.05 -2 .0002 .002 =-.02 =-.05 -.10 =-.25 =~-.50 -1 -2 -5 =20 =75 75 WHOLE
e A o B B B U PCT OF <2MM (3A1) = = = = = = = = = = = = = > <= PCT OF <75MM(3B1)-> SOIL
18 0- 10 A 18.3 3.7 78.0 1.4 2.3 7.5 33.1 30.3 6.7 0.4 TR e el 10 ==
25 10- 21 AB 18.8 3.6 77.6 1.3 2.3 7.2 36.5 28.1 5.5 0.3 TR = L 70 ==
3S 21- 48 BW1 24,7 2.6 T2:1 0.3 2.3 7.1 33.5 26.6 5.1 0.4 -- e e 66 --
4sS 48- 80 BW2 29.9 2.7 67.4 0.5 2.2 7.2 28.8 25.1 5.9 o.4 -- - == 60 --
58 80-119 BW3 29.7 2.8 67.5 0.5 2.3 7.4 29.3 24.6 5.8 0.4 -- = e 60 --
6S 119-146 BWi4 32.6 4.0 63.4 1.1 2.9 8.5 28.1 21.5 4.8 0.5 -- = = 55 =--
ORGN TOTAL EXTR TOTAL (= - DITH-CIT - -)(RATI0/CLAY)(ATTERBERG )(=- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRD
N P S EXTRACTABLE 15 = LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN [-CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1 8D1 UuFr1 LF LA3ZA LAID ULATH 4D1 LBy L4LB1C Uu4B1C 4B2A L4LC1
<= = = = = = = PCT OF <2MM = = = = = = = >2 K <RI PCT <0.4MM <- - G/CC - - -> CM/CM <= = =~PCT OF <2MM - -> CM/CM
1 1.50 1.1 0.2 TR |/ 0.30| 0.39 20 L 1.36 1.44 0.019 11.6 7.1 0.06
2 0.81 1.1 0.2 TR | 0.16| 0.36 1.37 1.41 0.010 10.4 6.8 0.05
3 0.39 1.2 0.2 -=10.081 0,32 19 L .44 1.44 e 13.7 8.0 0.08
L 0.26 1.3 0.2 --/0.06| 0.32 1.38 1.41 0.007 11.6 9.5 0.03
5 0.18 1.2 0.2 -=1,0.05) 0.31 27 12 1.36 1.39 0.007 11.6 9.2 0.03
6 0.15 1.4 0.3 --/ 0.05| 0.32 1.29 1.36 0.018 13.2 10.5 0.03
---------------------------------------------- ;P-----------------------—‘-----—-_—----‘-—--------—-----------------------~
/i g ##% CONTINUATION ON NEXT PAGE ###
"';/\L' O,ZML%LZ’ y L(/L(_ ( L L ' /(bm . A
/ E I L sk 4 ; ﬁ L [—
ik 4 2 Llurue | ‘é
Kbt = ~ \[ ¢ V\/\,Duv 5 \ 0 CU/ b Dt} \Za/w% )
QG» LL% \ \ /) ——

V“\ Preb.

m) 7 &wd 20
7@(’ Hol = [bo2



17

SAMPLE
NO.

842790
842791
842792
842793
842794
842795

SAMPLE
NO.

842790
842791
842792
842793
842794
842795

PAGE 2 OF 2 PAGES

M1 SAMFU S 84FN-990 -003 DATE 05/31/85 PEDON NO. 84P 509 NATIONAL SOIL SURVEY LABORATORY
~l== =2e= =3e= =lf== 5= === =T-= =8== =9== =10- =11= =12- =13~ =14= =15- =16- =17- =18~ =19- =20-
(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND. (= = = =PH = = =}
CA MG  NA K SUM ITY AL SUM NH4- BASES SAT SUM  NH4 CACO3 OHMS MMHOS KCL CACL2 H20
HZN 5B5A 5B5A 5B5A 5BSA BASES CATS OAC + AL OAC <2MM  /CM JCM IN  .01M
NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A S5A3A 5A8B 5A3B 5G1 5C3 5C1 6E1G 8E1 81 8C1G 8CI1F 8CIF
D S S gy MEQ'/ 10016 = = & & % b = = |t == S = m = - PET = == =3 1:2 1:1
1 1.3 1.3 TR 0.2 2.8 5.1 7.9 5.5 (35 | 51| 4.8 4.9 5.9
2 -- 0.2 TR 0.1 0.3 4.6 1.1 4.9 3.1 1.4 79 | 6 | 10 | 4.2 4.2 5.2
3 - 0.2 TR == 0.2 3.2 0.7 3.4 1.9 0.9 78 6 | 11 | 4.0 4.3 5.0
L -- 0.2 TR -- 0.2 2.6 0.6 2.8 1.8 0.8 75 -7 1 4.2 4.3 5.1
5 -~ 0.1 TR = ==| 0.1 2.6 0.6 2.7 1.4 0.7 86 u | 7 4.2 4.4 5.4
6 -~ 0.1 TR =-- 0.1 2.8 0.6 2.9 1.7 0.7 86 3| 6 4.5 4.6 5.5
....................................................................... T---;.._..«-__-______________-_____________-_______
= = = = = - - - - MINERALOGY = = = = = = = = = )
o =lom = = CLAY & = = o = = - @]
(- -~ = = X=-RAY - = = =)(- -DTA - -) TOTAL DOM
HZN R <2l = = =~ =}{= =<3y - =)} RES WEATH
NO. 7A21 TA21 TA21 T7A21 TA3 T7A3 . TB1A T7B1A
<= RELATIVE AMOUNTS => <= = = = = PET wr = o s
1
2
3 KK5 GE 2 VR 1 KK3Y4 99 WE 1
n
5 KK5 GE 2 GI 1 KK58 GITR 99 WETR
6

FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 28 PCT .1-75MM 62

ANALYSES: S= ALL ON SIEVED <2MM BASIS

MINERALOGY: KIND OF MINERAL KK KAOLINITE GE GOETHITE VR VERMICULITE WE WEATH MIN Gl GIBBSITE
RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT L ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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CP84FN132
( i e o e e MINERALOGY g )
(=== OPTICAL--- . -=) X-RAY ) (---DTA--) (TOT ANAL)
(e SAND/SILT - ) CLAY )
SAMPLE HZN FA RE K20 FE
NO. NO. 7B1A 7B1A 7BlA 7B1A 7BlA 7Bl1A 7BlA 7BlA 7Bl1A 7B1A 7BlA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7a3 6Q3A 6C7A
< PCT-- i > < RELATIVE AMOUNTS------ > (= PCT >
84P2790 1
84P2791 2
84P2792 3 FNES 99 RE99 WE 1 ' KK5 GE2 VR 1 KK34 0.2 3.7
84P2793 4
84P2794 5 FNES 99 RE99 WE<1 KK5 GE 2 GI1 KK58 GI<1 0.3 3.8
84P2795 6

ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: GE = GOETHITE RE = RESISTANT MINERALS
GI = GIBBSITE
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT
MINERALOGY BASED ON SAND/S;LT:
MINERALOGY BASED ON CLAY:
FAMILY PLACEMENT:

COMMENTS :

VR = VERMICULITE

4 ABUNDANT

3 MODERATE

2 SMALL

WE = WEATHERABLE MINERALS

1 TRACE

KK = KAOLINITE
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Print date: 06-03-1985

SERIES: Misamfu NSSL ID #: 84P0509

SOIL SURVEY # S83-FN-990-003

LOCATION: Misamfu Reg. Res. St. 8 km N of Kasama NOP Zambia. Pit located about 400 m
S of station headquarters.

IATITUDE: 10-10- -S LONGITUDE: 031-10- -E
PHYSTOGRAPHY: Upland slope in plateaus or tablelands

GEQMORPHIC POSITION: sumnit interfluve

MICRORELIEF:

SLOPE CHARACTERISITICS: .5% plane, southeast facing ELEVATION: 1384 m MSL
PRECIPITATION: 1360 mm Ustic moisture regime PERMEABILITY: Moderately rapid

ATR TEMPERATURE: ANN: 19.8, SUM: 20.0, WIN: 17.0

SOIL TEMPERATURE: ANN: 22.5, SUM: 22.1, WIN: 20.5

DRAINAGE: Well drained . LAND USE:

RUNOFF: Slow /
FAMILY OONTROL SECTION: 25 to 100 cm

PARENT MATERIAL: residuum from metamorphic-acidic material

CLASSIFICATION: Fine-loamy, siliceous, isohyperthermic Typic Haplustox

WEATHER STATION: MISAMF

DIAGNOSTIC HORIZONS: 0 to 10 cm Ochric 21 to 146 am Oxic

DESCRIBED BY: D. Hallbick O. Spaargaren and L. Bustness SAMPLE DATE: 11/83

1. Described when dry. 2. Data standard acid. 3. Feel is within range of Oxisols. 4.
Has less clay and less red than site 2.

A—0 to 10 cm; brown to dark brown (7.5¥R 4/2) sandy loam; dark brown (7.5YR 3/2)
moist; weak fine and medium crumb structure; slightly hard, nonsticky, plastic; many
fine roots throughout and few medium roots throughout; many fine and medium
continuous tubular and many very fine interstitial pores; clear smooth boundary.
84P2790

AB—I10 to 21 cm; brown (7.SYR 5/4) sandy loam; strong brown (7.5YR 4/6) moist; I
fine and medium subangular blocky structure; slightly hard, nonsticky, plastic;
common fine and medium roots throughout and few very coarse roots throughout; many
fine and medium continuous tubular and many very fine interstitial pores; clear
smooth boundary.
84P2791

Bwl—2l to 48 cm; reddish yellow (7.5¥R 6/6) sandy clay loam; yellowish red (5¥R
5/6) moist; massive parting to strong very fine granular; slightly hard, slightly
sticky, plastic; common fine to coarse roots throughout; many fine and medium
continuous tubular and many very fine interstitial pores; clear smooth boundary.,
84P2792

Bw2—48 to 80 cm; reddish yellow (7.5YR 6/6) sandy clay loam; yellowish red (5YR
5/6) moist; massive parting to strong very fine granular; slightly hard, slightly
sticky, plastic; few fine to coarse roots throughout; few to common fine and medium
continuous tubular and many very fine interstitial pores; gradual smooth boundary.
In Bw2 and Bw3 horizons chambers oftermites and burrows of beetles occur. Also two
bird nests occur in these horizons.
84P2793

Bw3—80 to 119 cm; reddish yellow (7.5¥R 6/6) sandy clay; yellowish red (5YR 5/6)
moist; massive parting to strong very fine granular; soft, very sticky, plastic; few
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fine and medium roots throughout; very few fine and medium continuous tubular and
many very fine and fine interstitial pores; gradual smooth

In Bw3 horizon locally a pan like layer occurs due to termite activity.
84P2794

Bw4—119 to 146 am; reddish yellow (7.5YR 6/6) sandy clay; yellowish red (5YR
5/8) moist; massive parting to strong very fine granular; soft, slightly sticky,
plastic; very few fine and medium roots throughout; very few fine and medium
continuous tubular and many very fine and fine interstitial pores.
84P2795
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U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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ZAMBI A PROJECT NO. 84P 97 NATIONAL SOIL SURVEY LABORATORY
=~ LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS 1B1A, 2A1, 2B
=== =2e= =3e= o= «Heow «fe= === =8e= =Qew= =10~ =11- =12- =13- =-1Y4- =15- =16- =17- =18- =19- =20-
(- - =TOTAL = = =)(- =CLAY- =)(- =SILT- -)(- - - = = =SAND- - = = = =)(=COARSE FRACTIONS(MM)=-)(>2MM)
CLAY SILT SAND FINE C03 FINE COARSE VF F M C vC = = = = WEIGHT = = = = WT
HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 25 D 1 2 5 20 .1=- PCT OF
NO. (CM) .002 =-.05 -2 .0002 .002 =-.02 =-.05 =-.10 =-.25 =.50 -1 -2 -5 =20 =75 75 WHOLE
K= = = = = - - == .- - PCT OF <2MM (3A1) = = = = = = = = = = = = = > <= PCT OF <75MM(3B1)=-> SOIL
1S 0- 10 Al 36.3 4L.9 58.8 2.7 2.2 4.7 24.5 24.9 .3 o.4 == - - 54 ==
2S 10- 20 A2 39.2 4.5 56.3 2.4 2.1 4.5 22.3 24.2 4.6 0.7 TR - - 52 ==
3S 20~ L6 BA 46.5 4.5 49.0 2.4 2.1 4.2 19.4 20.4 4.5 0.5 =-- - - 45 --
us L6~ 77 BT1 u8.7 y.2 u47.1 2.0 2.2 3.9 17.8 20.3 4.4 0.7 TR - - 43 ==
58 T77-123 BT2 50.3 4.5 Lu5.2 1.9 2.6 y.4 18.0 18.5 3.6 0.7 TR - - 41 -
6S 123-143 BT3 52.6 u.7 u2.7 2.4 2.3 4.7 16.9 17.1 3.6 o.4 =-- - - 38 =--
ORGN TOTAL EXTR TOTAL (- - DITH=-CIT = =)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY ~-) COLE (- - -WATER CONTENT - -) WRD 761‘
N P S EXTRACTABLE 15 - LIMITS = FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE p,
HZN FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL )
NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1 8D1 4F1 uF UA3A 4AID L4ATH 4D1 uBYy 4B1C 4B1C 4B2A 4cC1 C'OJ”
K = = = m o= - PCT OF <2MM = = = = = = = > PCT <0.4MM <- - G/CC - - =-> CM/CM <= = =PCT OF <2MM - =-> CM/CM
1 1.20 0.069 2.2 0.3 0.1 !0.12x 0.36 29 12 1.32 1.40 0.020 18.7 13.0 0.08 Qrég
2 0.95 0.054 2.3 0.3 0.1 /0.710| 0.32 1.33 1.39 0.015 15.0 12.6 0.03 D.3
3 0.66 0.041 2.4 0.3 0.1 /0.08; 0.29 32 14 1.38 1.41 0.007 16.7 13.6 0.04 — 1,04
4 0.44 2.5 0.3 TR 0.06§ 0.28 1.36 1.39 0.007 17.7 13.8 0.05°\; 5[
5 0.28 2.9 0.3 TR '0.061 0.29 34 13 1.24 1.27 0.008 18.3 14.6 0.05 — 9.3
6 0.22 2.7 0.4 TR '0.061 0.29 1.20 1.23 0.008 18.3 15.3 0.04 ~ =
_____________________________________________ AU SN S U A S LU VU 15 O S R M. .
Rcaa:
R CONTI NUATI ON ON NEXT P AGE H*HH Cg.é?
Mo \,awu‘//f
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SAMPLE
NO.

8L2796
82797
842798
8u2799
842800
842801

SAMPLE
NO.

842796
8L2797
842798
842799
842800
8L2801

PAGE 2 OF 2 PAGES

KATITO S 84FN-990 -004 DATE 05/31/85 PEDON NO. 84P 510 NATIONAL SOIL SURVEY LABORATORY
-1--= =2-- =3--= «l== =5-= =f== =T== === =9-= =10- =11- =12- =13- =-14- =-15- =16- =17- =-18- =19- =20~
______________________________________________________________________________________________________________ o w.__ApH
(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - =CEC - - =) AL -BASE SAT- CO3 AS RES. COND,{= - = —PH = - =)
CA MG NA K  SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS O0AC + AL OAC <2MM  /CM /CM  IN  .01M
NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B  5G1 5C3 5C1 6E1G  8E1 81 8cic sciF sciF AJH
D A P MEQ / 100/ G . == = ='l=iis = = & & = Sl- e s w2 s POT = = = => 1:2 1:1
1 TR 0.3 TR 0.2 0.5 6.9 1.1 7.4 4.4 1.6 69 7 11 4.2 4.5 5.1 -°4
2 -- 0.2 TR 0.1 0.3 6.1 1.2 6.4 4.1 1.5 80 5 7 4.2 4l 5.1 - o4
3 -- 0.2 TR 0.1 0.3 5.5 1.0 5.8 3.9 1.3 77 5 8 4.2 4.3 5.1 -0.q
y -- 0.3 TR -- 0.3 5.0 0.8 5.3 3.1 1.1 73 6 10 b2 w4 5.2 44
5 -- 0.2 TR 0.2 0.4 3.9 0.6 L.3 2.8 1.0 60 9 14 boh o b4 5.4 0
6 -- TR TR 0.1 0.1 4.5 0.7 4.6 3.1 0.8 88 2 3 4.2 w547 07
(= = = === == = MINERALOGY = = = = = = = - = )
e CLAY - = = - - - - )(= = =) =)
(- = = = X-RAY - - = =)(- -DTA - -) TOTAL DOM
HZN (= = = == <2U - = - =)(- -<2U - -) RES WEATH
NO. _ 7A21 7A21 T7A21 T7A21 TA3  7A3  T7B1A 7B1A
<- RELATIVE AMOUNTS -> <= = = - = PCT = = = =>
;
2
3 KK 5 GE 2 KK52
I KK 5 GE 2 KK61 99 TR
5 KK 5 GE 1 KK61 99 TR
6

FAMILY CONTROL SECTION: DEPTH L6- 96 PCT CLAY 49 PCT .1-75MM L2
ANALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL KK KAOLINITE GE GOETHITE
RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT L4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE



CPB84FN132

( e

- MINERALOGY )
( _— -OPTICAL-- ) —===X=RAY====m———— ) (=---DTA--) (TOT ANAL)
B TR --SAND/SILT - ) ' CLAY )
SAMPLE HZN FA RE K20 FE
NO. NO. 7B1A 7Bl1A 7B1A 7BlA 7BlA 7BlA 7BlA 7Bl1A 7Bl1A 7Bl1A 7B1A 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A
T —. PCT-- > < RELATIVE AMOUNTS > < PCT >
84P2796 1
84P2797 2
84P2798 3 KK 5 GE 2 . KK52 0.2 5.1
84P2799 4 FNES 99 Q282 QCl7 FE 1 o KK 5 GE 2 KK61 0.2 5.3
84P2800 5 FNES. 99 Q282 QCl7 FE 1 KK 5 GE 1 KK61 0.2 5.0
84P2801 6 '

ANALYSES: S=ALL ON SIEVED < 2mm BASI$

MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT

KIND OF MINERAL: GE = GOETHITE KK = KAOLINITE FE = IRON OXIDES QC = CLAY-COATED QUARTZ QZ = QUARTZ
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
MINERALOGY BASED ON SAND/SILT: A
MINERALOGY BASED ON CLAY: |

FAMILY PLACEMENT:

COMMENTS :



Print date: 06-03-1985

SERIES: Katito NSSL ID #: 84P0510 _ e e 2/ oL
SOIL SURVEY # S83-FN-990-004 - fo ke C"”"’““’?‘“ ‘ /L o
LOCATION: Mbala State Ranch about 11 km SSE of Mbala Nop Zambia. ). on Anliey gp
LATITUDE: 08-57- -S IONGITUDE: 312-7 - -E LLu«u ggees TR

PHYSIOGRAPHY: Upland slope in plateaus or tablelands

GEOMORPHIC POSITION: shoulder interfluve

MICRORELIEF:

SLOPE CHARACTERISITICS: .5% plane ELEVATION: 1800 m MSL

PRECIPITATION: 1250 mm Ustic moisture regime PERMEABILITY: Moderately rapid

AIR TEMPERATURE: ANN: 19.7, SUM: 20.0, WIN: 18.1

DRAINAGE: Well drained LAND USE:

STONINESS:

FAMILY CONTROL SECTION: 46 to 96 cm

PARENT MATERIAL: residuum

CLASSIFICATION: Clayey, kaolinitic, isohyperthermic Oxic Paleustult .

WEATHER STATION: MBATA | /(| . ([oql o tul e o .

DIAGNOSTIC HORIZONS: 0 to 20 cm Ochric 46 to 143 cm Argillic —

DESCRIBED BY: D. Hallbick O. Spaargaren and L. Bustness ™  SAMPLE DATE: 11/83

1. Pedon would classify as Oxic Paleustult if subgroups are analogous tosubgroups

of the Haplustults. Probably Sandic. , Vovnelue
A—0 to 10 cm; yellowish red (5YR 5/6) sandy clay; dark reddish brown (5YR 3/4)

moist; moderate fine and medium GR structure; slightly hard, slightly sticky,

plastic; many fine and medium roots throughout and few coarse roots throughout; many

fine void between rock fragments and many fine and medium continuous tubular pores;

clear smooth boundary.
84P2796

A2—10 to 20 cm; yellowish red (5YR 5/8) sandy clay; yellowish red (5YR 4/6)
moist; moderate fine and medium subangular blocky structure; slightly hard, slightly
sticky, plastic; many fine and medium roots throughout and few roots throughout;
many very fine and fine interstitial and tubular pores; clear smooth boundary.
84P2797

BA—20 to 46 cm; red (2.5YR 5/8) clay; red (2.5YR 4/8) moist; weak coarse and
very coarse subangular blocky structure parting to weak medium subangular blocky;
slightly hard, slightly sticky, plastic; few patchy distinct-thin reddish brown .
(2.5YR4/4) organic coats in root channels and/or pores; common fine and medium roots /
throughout and very few coarse roots throughout; many very fine and fine
interstitial and few to common fine and medium continuous tubular pores; gradual
smooth boundary.
84pP2798

Btl-—46 to 77 cm; red (2.5YR 4/8) clay; dark red (2.5YR 3/6) moist; weak medium
subangular blocky structure; slightly hard, slightly sticky, plastic; common
discontinuous faint-thin red (2.5YR4/8) clay films on vertical faces of peds; common
fine roots throughout; many very fine and fine interstitial and few to common fine
and medium continuous tubular pores; gradual smooth boundary.
84P2799

Bt2—77 to 123 cm; red (2.5YR 4/8) clay; dark red (2.5YR 3/6) moist; weak medium
and coarse prismatic structure parting to weak medium and coarse subangular blocky;
slightly hard, slightly sticky, plastic; common patchy faint-thin red (2.5YR4/8)

4/%,1/@1 oL,
epi b Aelfarto-

\
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clay films on vertical faces of peds; common fine roots throughout; many very fine
and fine interstitial and common medium and coarse continuous tubular pores; gradual

. smooth boundary.

84r2800

Bt3-—123 to 143 cm; red (2.5YR 4/8) clay; dark red (2.5YR 3/6) moist; weak medium
and ooarse subangular blocky structure; soft, slightly sticky, plastic; few patchy
faint-thin red (2.5YR4/8) clay films on vertical faces of peds; few fine roots

throughout; many very fine and fine interstitial and few fine and medium continuous
tubular pores.
84P2801

Cifann o Jtth0 I~ gry < 47
. ) v .
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SAMPLE
NO.

842802
842803
8L280L
842805
842806
842807

SAMPLE
NO.

842802
842803
8L2804
842805
842806
842807

This ir on blric
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MALASHI ﬂ%? Y
{YTIQﬁWf‘ dvi, Eﬁii\ PAGE 1 OF 2 PAGES
SAMPLED AS: CLAYEY, KAOLINITIC, ISOHYPERTHERMIC OPXIC-PALEUSTULT A¢$“
S 84FN-990 -005 DATE 05/31/85 SAUEHER 0| alipae s pnos U. S. DEPARTMENT OF AGRICULTURE
, PEDON NO.  8u4P 511 SOIL CONSERVATION SERVICE °
ZAMB I A PROJECT NO. 84P 97 NAT IONAL SOIL SURVEY LABORATORY

LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS 1B1A, 2A1, 2B

=== =2-= =3== =f== =5== === =T== =8== =9== =10- =-11- =12- =13= =14- =15- =16= =17- =-18- =-19- =-20-
(= = =TOTAL - = =)(= ~CLAY- -)(= ~SILT- )(- - = = - “SAND- - - - - -)(-COARSE FRACTIONS(MM)-)(>2HM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C V€ - = - - WEI - - -
HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 T et 12 et oF
NO. (CM) .002 =-.05 =2 .0002 .002 -.02 =-.05 =-.10 =-.25 =-.50 -1 -2 =5 =20 -75 75 WHOLE
R I AT S TN PCT OF <2MM (3A1) = = = = = = = = = = = = = > <= PCT OF <75MM(3B1)=> SOIL
| 5
1S 0- 8 AP us.a\ 24.3 28.9 15.5 198 8,5 | 09.2 12,37 8.5 1 116 1.3, 1 - -- 21 & 1
2s 8- 23 BTl \[58.9| 19.3 21.8 20.5 1206 L @ T 1M 7.0, 8L T B W 53 1 T - - 16"
3s 23- 61 BT2 |34.5| 22.9 42.6 12.5 LTSUREE BLBE 1.0 Rl P R e oy o8 B W 9 4 - - 3 1
4s 61- 94  BT3 us.u} 30.6 23.0 16.2 20.2 \30.8 |7 B8R V8.0 2,9 7:1.6 148 % 1 - - 15 4,1
55 94-120  BT4 [ u42.8| 33.1 2u4.1 15.6 21,313,811 90T 1886 L 2.8 1| M3 bp 137,00 1 - .- 15 (il
6S 120-154  BT4 | us.o; 32.3 24.7 17.5 196 1112.7 ., oL% TG 2.5, LS #3158, 1 - .- 16 {431
__________________________ 075k o SHRE RN 7816 ¢ TRNINR R RGN At AT RS SARTRALY ¢ A 0. TS i . DRSO Cor SO0 D TN A W TS ML
ORGN TOTAL EXTR TOTAL (- = DITH-CIT - =)(RATIO/CLAY)(ATTERBERG )(~- BULK DENSITY =) COLE (- - =WATER CONTENT - -) WRD
€ N P s EXTRACTABLE 15 = LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN CEC BAR LL Pl  MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1  8D1 A4F1 4F  U4A3A 4AID U4ATH Uu4D1  4B4  L4BIC L4BIC 4B2A LC1
<= = === - PCT OF <2MM = = = = = = = > PCT <0.4MM <- = G/CC = - => CM/CM <- = -PCT OF <2MM - -> CM/CM
1 1.84 0.104 12l0 “'0.6- 0.1 0.21 0.36 | 36! b 1.33  1.43 0.024 25.5 16.9 0.11
2 1.04 0.063 1247 - 007 | 01 ot 0.3 38 12 [ R - 24.0 18.0 0.08
3 0.46 0.031 1347 1.1 70 0.1 /0037 0.63 1.30 1.34 0.010 24.4 21.6 0.04
4 0.28 1209 40,7 | 0.1 (0411 10,39 s lilgg |17 10 1.23 1.26 0.008 24.8 18.3 0.08
5 0.27 13.2 0.6 0.1 0.10 0.ul 1.23 1.26 0.008 24.2 18.8 0.07
6 0.18 12 = 0.7 0.1 810 044 1.23 1.27 0.011 25.2 19.1 0.07

bt CONTINUATION ON NEXT P AGE JeicH

Cil?dt47 /ijlcﬂj,) (e et

,‘HL L&’ {/LL ié(/l’/} oo =

5 % C&C Q- J“”t U‘&V




SAMPLE
NO.

842802
842803
842804
842805
842806
842807
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NO.

842802
842803
842804
842805
842806
842807
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MALASHI S 84FN-990 -005 DATE 05/31/85 PEDON NO. 84P 511 NATIONAL SOIL SURVEY LABORATORY
=l== =2-= =3== =l}== === «fe= === =8== =Qe= <10~ =11- =12- =13- =14- =15- =16- =17- =18- =19- =20-
(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - =~ -) AL -BASE SAT- C03 AS RES. COND.(= = = =PH = = =)
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NHL4 CACO3 OHMS MMHOS KCL CACL2 H20 Z& jf
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL 0OAC <2MM /CM /CM IN .01M }9
NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A BH5A3A BH5A8B 5A3B 5G1 5C3 5C1 6E1G 8E1 81 8Ci1G 8cC1 8C1F
K= = = = = = = = - - - - MEQ / 100 G = = = = = = = = = = = > K= = = = - PCT = = = => 1:2 1:1
1 4.6 1.5 TR 0.5 6.6 6.8 13.4 10.0 49 66 5.6 5.6 6.4 60§
2 1.9 0.8 TR 0.2 2.9 6.6 9.5 8.3 31 35 5.2 541 6.0 ;50
3 0.9 0.5 TR 0.2 1.6 12.3 13.9 | 12.6 12 13 5.2 5.2 6.0 9¢
L 1.6 0.6 TR 0.2 2.4 Uu4.6 7.0 w.9 34 49 5.7 5.6 6.0 ©.,0
5 1.6 0.7 TR 0.2 2.5 4.2 6.7 4.3 37 58 5.9 5.9 6.0 &./
6 1.4 0.7 TR 0.2 2.3 3.8 6.1 4.1 38 56 6.1 6.0 6.1 o
(= = = = = = = = = MINERALOGY = = = = = = = = = )
{=f mys = - CLAY % m] T o e ple = =y =]
(- = = = X=-RAY - - = =)(- =DTA - =) TOTAL DOM
HZN (- - - - - <2U - - - -)(- -<2U - -) RES WEATH
NO. TA21  TA21 TA21 T7A21 TA3 TA3 7B1A 7B1A
<= RELATIVE AMOUNTS => <= = = = = PCT = = = =>
3
2 KK 5 GI 2 GE 1 KK42 GI 4 99 WE 1
3
L KK4 Gl 2 HEZ2 GE 1 KK4o GI 4 99 WETR
5
6
FAMILY CONTROL SECTION: DEPTH 8- 58 PCT CLAY u2 PCT .1=-75MM 29
ANALYSES: S= ALL ON SIEVED <2MM BASIS .
MINERALOGY: KIND OF MINERAL KK KAOLINITE Gl GIBBSITE GE GOETHITE WE WEATH MIN HE HEMATITE

RELATIVE AMOUNT 6 INDETERMINATE

5 DOMINANT

4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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CP84FN132
( -—-MINERALOGY )
( . OPTICAL )« " TN SIS ) (---DTA--) (TOT ANAL)
( SAND/SILT ) CLAY )
SAMPLE HZN FA  RE K20 FE
NO. NO. 7BlA 7Bla 7BlA 7BlA 7BlA 7BlA 7Bl1A 7BlA 7BlA 7BlA 7BlA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3  6Q3A 6CTA
< --PCT > <----RELATIVE AMOUNTS 5 &= PCT >
84P2802 1
84P2803 2 VFS 99 RE99 WE 1 KK S5 GI 2 GE 1 KK42 GI 4 0.2 13.9
84P2804 3
84P2805 4 VFS 99 RE99 WE< KK 4 GI 2 HE 2 GE 1 KK40 GI 4 0.2 15.7
84P2806 5 '
84P2807 6 .
ANALYSES: S=ALL ON SIEVED < 2mm BASIS ’
MINERALOGY: FA = FRACTION ANALYZED  RE = RESISTANT
KIND OF MINERAL: GE = GOETHITE GI = GIBBSITE RE = RESISTANT MINERALS WE = WEATHERABLE MINERALS KK = KAOLINITE
HE = HEMATITE

RELATIVE AMOUNT:

MINERALOGY BASED

MINERALOGY B

6 INDETERMINATE 5 DOMINANT
ON SAND/SILT:

ASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS :

4 ABUNDANT

3 MODERATE

2 SMALL

1 TRACE



Print date: 06-03-1985

SERIES: Malashi NSSL ID #: 84P0511

SOIL SURVEY # S83-FN-990-005

LOCATION: Malashi Res. Subst. 3 km NE of Mpika NOP Zambia. Pit located about 500 m
SW of the office.

IATITUDE: 11-52- -S LONGITUDE: 031-23- -E
PHYSIOGRAPHY: in

MICRORELIEF:

SLOPE CHARACTERISITICS: ELEVATION: 1360 m MSL

PRECIPTTATION: 1070 mm Ustic moisture regime PERMEABILITY: Moderate
ATR TEMPERATURE: ANN: 18.9, SUM: 19.8, WIN: 15.0

SOIL TEMPERATURE: ANN: 22.1, SUM: 22.6, WIN: 19.4

DRAINAGE: Well drained LAND USE:

STONINESS:

FAMILY OONTROL SECTION: 8 to 58 cm

N ( ) ) w{a
PARENT MATERIAL: residuum from sandstone-siltstone material \,lr\/u MLW ow C AT

CLASSIFICATION: Clayey, kaolinitic, isohyperthermic Oxic Paleustult

WEATHER STATION: MPIKA

DIAGNOSTIC HORIZONS: 0 to 8 cm Ochric 8 to 154 cm Argillic

DESCRIBED BY: D. Hallbick O. Spaargaren and L. Bustness SAMPLE DATE: 11/83
Thought to be Ultisol due to clay increase and probable clay films.

Ap—0 to 8 cm; red (2.5YR 4/6) clay; 35 (2.5YR 3/5) moist; strong fine subangular =
blocky structure parting to strong medium subangular blocky parting to strong coarse
subangular blocky; slightly hard, slightly sticky, plastic; many fine and medium
roots throughout; many fine contimuous tubular and few medium continuous tubular
pores; very few to few fine rounded ironstone nodules; clear smooth boundary.

Many very fine interstitial irregular pores. =
84P2802

Btl—8 to 23 cm; red (2.5YR 4/8) clay; dark red (2.5YR 3/6) moist; strong fine
subangular blocky structure parting to strong medium subangular blocky parting to
strong coarse subangular blocky; slightly hard, slightly sticky, plastic; common
discontinuous distinct-thin clay films on vertical and horizontal faces of peds;
many fine and medium roots throughout; common fine and medium continuous tubular and
many very fine interstitial pores; very few to few fine rounded ironstone nodules;
clear wavy .

Coats may not be clay films but pressure faces. Need to check also mext three
layers.
84p2803

Bt2—23 to 61 cm; red (2.5YR 4/8) clay; dark red (2.5¥YR 3/6) moist; strong fine
subangular blocky structure parting to strong medium subangular blocky parting to
strong coarse subangular blocky; slightly hard, slightly sticky, plastic; many
discontinuous distinct-thin clay films on vertical and horizontal faces of peds
common fine and medium roots throughout; common fine continuous tubular and many
very fine interstitial pores; very few to few fine rounded ironstone nodules; clear
smooth boundary.
84P2804

Bt3—61 to 94 cm; red (2.5YR 4/8) clay; dark red (2.5YR 3/6) moist; strong coarse
subangular blocky structure; hard, slightly sticky, plastic; many continuous
distinct-thin clay films on vertical faces of peds; common discontinuous
distinct-thin clay films on horizontal faces of peds; common fine and medium roots



J0

throughout; few to common fine continuous tubular and common very fine interstitial
pores; very few to few fine rounded ironstone nodules; 1 percent pebbles from
sandstone; gradual smooth boundary.

84P2805

Bt4—94 to 154 am; red (2.5YR 4/6) clay; dark red (2.5YR 3/6) moist; moderate
coarse subangular blocky structure parting to strong fine and medium subangular
blocky; slightly hard, slightly sticky, plastic; common discontinuous distinct-thin
clay films on vertical and horizontal faces of peds; common fine and medium roots
throughout; few fine continuous tubular and many very fine and fine interstitial

pores; very few to few fine rounded ironstone nodules; 1 percent pebbles from
sandstone.

Clod samples between 100 and 120 cm and between 130 and 145 cm. Split for sampling
94 to 120 No. 2806 and 120 to 154 No. 2807. ‘
84P2806



FROGRAM:  SERCH FOR KANDIC HORIZON

USING LEAST SOUARES TO FIT CONSTRAINED

4TH DEGREE FOLYNOMIAL CZ)K:)tf;

FROFILE IDENTIFICATION ZAMEIA Q0&6 MUK, M[( % L/M [S /

HORTI ZON DEFTH AT DEFTH AT MEAM CLAY
NLIMEBER TO BOTTOM CONTENT
14 0O CH g CH 11.8) 7%
Z = 27 CH 137K
= 27 EM 45 CHM B8 LS I
4 45 CH 8% CHM 446.5 %
=] 83 CHM 124 CM 41.1 %4

Cl.aY CONTENT AT TOF:

KANDIC HORIZON BETWEEN 23 AND 38 CM Yﬁ>
18.9 ‘
AT BOTTOM: =1.8 %
12.9
1

DIFFERENCE @ 7
RésTIC: « 08
THINNEST HMORIZON FULFILLING CONDITIONS /

THICENESS Q.3 CM ( 27.4 - 3I2.8 CMy

CLLAY CONTENT AT TOF: Z3.1 %

AT BOTTOM: 27.7 % I/,
DIFFERENCE : 4.6 % V4
RATIG: 1.20

HYFOTHESIS THAT THERE IS A KANDIC HORIZON IS TRUE
WITH MORE THAN 0% PROBARILITY

TESTSTATISTIC = 13.715 WITH STUDENT® S
DISTRIEBUTION (DF 2)
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J PAGE 1 OF 2 PAGES
SAMPLED AS: CLAYEY, KAOLINITIC, ISOHYPERTHERMIC OXIC PALEUSTALF .
S 84FN-990 -006 DATE 05/31/85 SAMPLE NO. 84P2808-2813 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO. 8L4P 512 SOIL CONSERVATION SERVICE
ZAMBIA PROJECT NO. 84P 97 NATIONAL SOIL SURVEY LABORATORY

LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS 1B1A, 2A1, 2B

=1== =2-= =3=-= =l4-- -5-- -6-- =-7-- =-8-- =-9-- =10- =-11- =-12- =13- =14- =15- =16- =17- =18- =19- =-20-
(- = -TOTAL - - -)(- -CLAY- -)(- -SILT- =-)(- - - = = =SAND- - = =~ = =)(-COARSE FRACTIONS(MM)=-)(>2MM)
CLAY ™ SILT SAND FINE CO3 FINE COARSE VF F M C vC = = = = WEIGHT - - - - WT
SAMPLE HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 «25 .5 1 2 5 20 .1- PCT OF
NO. NO. (CM) .002 =-.05 -2 .,0002 .002 -.02 =-.05 =-.10 -.25 ~-.50 =1 -2 =5 =20 =15 75 WHOLE
’ iR e E I o PCT OF <2MM (3A1) = = = = = = = = = = = = = > <- PCT OF <75MM(3B1)-> SOIL
842808 1S 0- 8 A 11.8 6.9 81.3 2.5 L.h 11.8 31.7 29.4 7.3 1.1 TR - - 69 TR
842809 2S 8~ 27 AB 13.7 7.0 79.3 2.4 4.6 11.3 29.6 28.2 7.9 2l 3 1 iz - 68 1
842810 3s 27- 45 BA 29.3 6.5 64.2 2.5 4.o 8.1 19.9 24.1 10.0 2.1 1 - - 57 1
842811 4S 45- 83 BT1 b46.5 5.5 u48.0 2.3 3.3 6.1 14.0 17.4 1.5 3.0 1 == s L2 1
842812 58 83-124 BT2 41.1 10.8 48.1 5.3 5.5 7.5 15.7 14.9 6.3 3.7 3 TR == L2 3
842813 6S 124-158 BT3 37.3 13.8 u8.9 6.6 7.2 10.5 14.6 13.4 T:3 3.1 7 1 - 43 8
ORGN TOTAL EXTR TOTAL (- = DITH-CIT - =-)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY =) COLE (- = =-WATER CONTENT - =) WRD
i C N P S EXTRACTABLE 15 - LIMITS = FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
SAMPLE HZN FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1 8D1 L4LF1 LF LA3A LATD U4LATH U4D1 LBL 4B1C 4B1C uB2A ucCi
<= == - - o- PCT OF <2MM = = = = = = = > PCT <0.4MM <- - G/CC - - -> CM/CM <= = =PCT OF <2MM - =-> CM/CM
842808 1 1.01 0.063 0.6 0.1 TR 0.30 0.38 16 2 1.37 1.43 0.014 11.1 4.5 0.09
842809 2 0.31 0.031 0.7 0.1 TR 0.18 0.31 1.50 1.54 0.009 7.6 4.3 0.05
842810 3 0.25 0.022 1.1 0.2 TR 0.09 0.29 1.56 1.60 0.008 12.2 8.4 0.06
842811 L 0.20 1.4 0.3 -- 0.08 0.29 37 18 1.48 1.50 0.004 15.8 13.5 0.03
8u2812 5 0.15 1.4 0.3 == 0.07 0.33 1.36 1.40 0.010 16.8 13.4 0.05
842813 6 0.12 2.0 0.3 -- 0.08 0.37 35 4 1.30 1.32 0.005 18.4 13.7 0.06

- - - - D - - . 5 e D G . G G G O G5 Gn S O e e e G G S G S . 0 - - - - - - o - 0 - - - - - - - - - - - " - - - - -

*ie CONTINUATION ON NEXT PAGE i
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SAMPLE
NO.

842808
842809
842810
842811
8L2812
842813

SAMPLE
NO.

842808
842809
842810
842811
8u2812
842813

PAGE 2 OF 2 PAGES

MUKUMBI S 8UFN-990 -006 DATE 05/31/85 PEDON NO. 84P 512  NATIONAL SOIL SURVEY LABORATORY
=1== =2-= =3-= =lf-= =5-= -f== =T== -8-= -9-= =10- =-11- =12- =13- =14= =15- =-16- =17- =-18- =19- =-20-
(- NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - = =CEC - - =) AL =-BASE SAT- CO3 AS RES. COND.(= = = =PH = = =
CA MG  NA K  SUM ITY AL SUM  NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL OAC <2MM  /CM /CM  IN  .01M
NO. 6N2E 602D 6P2B 6Q2B 6HS5A 6G9A 5A3A 5A8B 5A3B  5G1 5C3 5C1 6E1G 8E1 81 8C1G 8C1F 8CIF
D MEQ / 100 G - = = = = = = = = = = > <= - - - - PCT - - = => 1:2 1:1
1 1.9 0.5 TR 0.2 2.6 1.9 4.5 3.5 58 T4 4.9 5.1 5.9
2 0.6 0.3 TR =-- 0.9 2.4 0.2 3.3 2.5 1.1 18 27 36 4.4 4.8 5.5
3 0.9 0.4 TR 0.1 1.4 1.4 0.2 2.8 2.5 1.6 13 50 56 4.5 4.9 5.4
4 1.4 0.8 TR 0.2 2.4 2.3 4.7 3.7 51 65 4.9 5.2 5.6
5 1.1 0.8 TR 0.2 2.1 1.5 3.6 2.9 58 72 5.6 5.8 6.1
6 0.9 0.7 TR 0.4 2.0 1.6 3.6 2.8 56 71 5.8 5.9 6.0
(= = == === = = MINERALOGY = = = = = = = = =
(= = === = = CLAY = = = = = = = (= = =) -
(- = = = X=RAY = = = =)(- -DTA - =) TOTAL DOM
HZN (= = = = - <2U - - = =)(- =<2U - =) RES WEATH
NO. 7A21  7A21 7A21 TA21 TA3  TA3  7B1A T7B1A
<- RELATIVE AMOUNTS => <= = = = = PCT = - - =>
3
2
3
n KK5 Ml 2 GE2 GI 1 KK53 GITR 95 WE 5
5
6 KK5 MI 2 GE 2 Gl 1 KK57 GITR
FAMILY CONTROL SECTION: DEPTH 45- 95 PCT CLAY 45 PCT .1-75MM 43
ANALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL KK KAOLINITE MI MICA GE GOETHITE Gl GIBBSITE WE WEATH MIN
RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT &4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE



CP84FN132
( e MINERALOGY )
( -OPTICAL = ) X-RAY--======= ) (»=--DTA--) (TOT ANAL)
( - SAND/SILT ) —— CLAY )
SAMPLE HZN FA RE K20 FE
NO. NO. 7B1A 7B1A 7BlA 7B1A 7BlA 7Bl1A 7Bl1A 7Bl1A 7B1A 7B1lA 7B1A 7A2I 7A2I 7A2I 7A2I 7A2I 743 7A3 6Q3A 6C7A
< PCT > < RELATIVE AMOUNTS-=----- > <p-- PCT >
84P2808 1
84P2809 2
84P2810 3
84P2811 4 FNES 95 RE95 WE 5 KK 5 MI 2 GE2 GI1 KK53 GI<1 0.5 4.3
84P2812 5 )
84P2813 6 KK5 MI2 GE2 GI1 K57 GI<1 0.6 4.5

ANALYSES: S=ALL ON SIEVED < 2mm BASIS

MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT

KIND OF

MINERAL: GE = GOETHITE GI = GIBBS
KK = KAOLINITE

RELATIVE AMOUNT: 6 INDETERMINATE
MINERALOGY BASED ON SAND/SILT:
MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS s

ITE RE = RESISTANT MINERALS

5 DOMINANT

4 ABUNDANT

MI = MICA

3 MODERATE

WE = WEATHERABLE MINERALS

2 SMALL

1 TRACE
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Print date: 06-03-1985
SERIES: Mukumbi NSSL ID #: 84P0512

- SOIL SURVEY # S83-FN-990-006

LOCATION: Mulungushi farm about 19 km N of Kabwe CEP Zambia. Pit located about 1300
m S of the farmhouse.

LATITUDE: 14-18- -S LONGITUDE: 028-31- -E
PHYSIOGRAPHY: Upland slope in level or undulating uplands

MICRORELIEF:

SLOPE CHARACTERISITICS: ELEVATION: 1150 m MSL

PRECIPITATION: 950 mm Ustic moisture regime PERMEABILITY: Moderately slow
AIR TEMPERATURE: ANN: 20,1, SUM: 21.2, WIN: 16.6
SOIL TEMPERATURE: ANN: 23.9, SUM: 24.1, WIN: 20.8
DRAINAGE: Samewhat poorly drained LAND USE:
RUNOFF: Slow
FAMILY CONTROL SECTION: 45 to 95 cm
PARENT MATERIAL: residuum from gniess material
CIASSIFICATION: Clayey, kaolinitic, isohyperthermic Oxic Paleustalf
WEATHER STATION: KABWE
DIAGNOSTIC HORIZONS: 0 to 8 cm Ochric 45 to 124 om Argillic
DESCRIBED BY: D. Hallbick O. Spaargaren and P, Woode SAMPLE DATE: 11/83
Probably kandic. In BA Btl and Bt2 horizons termite chambers from 3 to 6 cm in size
generally elepsoidic shaped connected by channels of .5 to 1 cm in diameter. These
channles and chambers usually have lined walls and surrounding

A—0 to 8 cm; brown (10YR 5/3) sandy loam; very dark grayish brown (10¥YR 3/2)
moist; weak medium granular structure; soft, nonsticky, nonplastic; common fine and
medium roots throughout; many fine and medium continuous tubular and many fine void
between rock fragments pores; clear smooth boundary. 3
84P2808 |

AB—8 to 27 cm; light yellowish brown (10YR 6/4) sandy clay loam; brown (7.5YR
5/4) moist; weak massive structure; slightly hard, slightly sticky, plastic; few
fine and medium roots in mat at top of horizon and very few very coarse roots in mat
at top of horizon; common fine and medium continuous tubular and common fine
interstitial pores; very few medium and coarse rounded ironstone nodules; gradual
smooth boundary. :
84pP2809

BA—27 to 45 cm; reddish yellow (7.5¥YR 6/6) clay; strong brown (7.5YR 5/6) moist;
weak massive structure; slightly hard, very sticky, very plastic; few patchy
faint-thin organic coats between sand grains; very few fine roots throughout; few to
common fine to coarse continuous tubular and few fine interstitial pores; very few
medium and coarse roundedironstone nodules; clear smooth boundary.
84P2810 >

Btl—45 to 83 cm; reddish yellow (7.5YR 6/6) clay; strong brown (7.5YR 5/6)
moist; moderate medium and coarse subangular blocky structure; slightly hard, very
sticky, very plastic; few continuous distinct-thin clay films in root channels
and/or pores; few patchy faint-thin clay films on vertical faces of peds; very few I
roots throughout; few to common fine to coarse continuous tubular and common fine
and medium void between rock fragments pores; very few medium and coarse rounded
ironstone nodules; clear smoo boundary.
84P2811 L
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Bt2—83 to 124 cm; reddish yellow (7.5¥YR 6/6) clay; strong brown (7.5YR 5/6)
moist; weak medium and coarse subangular blocky structure; slightly hard, slightly
sticky, plastic; few patchy faint-thin clay films on vertical faces of peds; very
few fine roots throughout; few to common fine to coarse continuous tubular and
common fine and medium void between rock fragments pores; very few medium and coarse
rounded ironstone nodules; clear smooth boundary.

A few cracks occur about 1 mm wide starting at the base of the AB horizon. Distance
between cracks is 1 to 1.5 m. )
84P2812

Btc—124 to 158 cm; reddish yellow (7.5¥R 6/6) clay; strong brown (7.5YR 5/6)
moist; weak fine subangular blocky structure; soft, very sticky, very plastic; few
patchy faint-thin clay films between sand grains; very few fine roots throughout;
few fine and medium continuous tubular and common to many fine and medium void
between rock fragments pores; few to common medium and coarse rounded ironstone
nodules and few coarse irregular ironstone nodules.

Colour of concretions (10¥YR 7/6) and (2.5YR 5/8) both when dry.
84P2813 i



FROGRAM: SEARCH FOR  KANDIC HORIZON

USING LEAST SOUARES TO FIT CONSTRAINED (:}CD ;Z

4TH DEGREE FOLYNOMIAL

FROFILE IDENTIFICATION ZAMEBIA QO7 MUSH. quit)

HORIZON DEFTH AT DEFTH AT

NUMEER TO BROTTOM
1 O CM 14 CHM
2 14 ©CH 48 CHM
K] 4g CH &1 CH
4 &1 CM 74 CM
= 4 CH 137 €M

HANDIC HORIZON BETWEEN 28 AND 47 OM

A-AY CONTENT AT TOF: 10.2 %4
AT ROTTOM: Z22.4&6 %

YIFFERENCE :

AATIC:

THINNEST HORIZONM FULFILLING CONDITIONS
THICKNESS 4.8 €M ¢ 33.6 — 38.4 CM)

CloAY CONTENT AT TOF: 14.4 %
AT BOTTOM: 18.4 %

R&%%E?ENCE: ?:%8%

HYFOTHESIS THAT THERE IS A KANDIC HORIZON IS TRUE

WITH MORE THAN 90% FROBABILITY

TESTSTATISTIC = 2.997 WITH STUDENT®S
DISTRIBUTION (DF 2}

MEANM CLAY
CONTENT

7.0
8.3
24. 64
45.8
8.8

lem

e
b
Z

=
/n
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SAMPLE
NO.

842814
842815
842816
842817
8L2818
842819

SAMPLE
NO.

8L2814
842815
842816
8L2817
842818
842819

MUSHEMI
PAGE 1 OF 2 PAGES
SAMPLED AS: CLAYEY, KAOLINITIC, ISOHYPERTHERMIC OXIC PALEUSTULT
S 84FN-990 -007 DATE 05/31/85 SAMPLE NO. 84P2814-2819 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO.  84P 513 SOIL CONSERVATION SERVICE
ZAMBIA PROJECT NO. 8u4P 97 NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS  1B1A, 2A1, 2B
=1== =2== =3== =lj== <5== =fe== =T== =8== =Q== =10- =11- =12= =13= =14=- =15- =16- =17- =18- =19- =20-
(- - =TOTAL = = =)(- =CLAY- =)(- =SILT= =)(= = = = = =SAND- = = = = =)(=-COARSE FRACTIONS(MM)=)(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M c VC = = = = WEIGHT = = = = WT
HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- PCT OF
NO. (CM) .002 -.05 -2 .0002 .002 =-.02 =-.05 =-.10 =-.25 =.50 ~-1 -2 =5 =20 =75 75 WHOLE
<= === e e e e = - PCT OF <2MM (3A1) = = = = = = = = = = = = = > <= PCT OF <75MM(3B1)-> SOIL
1S 0- 14 AP 7.0 8.9 84.1 2.6 6.3 13.1 35.2 29.7 5.5 0.6 TR -- -- 71 --
2S  14- 48 E/A 8.3 10.7 81.0 3.2 7.5 13.2 34.1 26.8 6.1 0.8 TR - -- 68 -~
3S L8~ 61 BT1 24.6 8.0 67.4 2.4 5.6 10.0 24.5 25.7 6.4 0.8 TR -= -- 57 ==
4s 61- 9u BT2 45.8 6.2 Uu8.0 2.0 4.2 6.5 17.2 18.5 5.4 0.4 TR -- -- 41 --
5S 94-137 BT3 38.8 8.7 52.5 2.7 6.0 9.2 21.3 15.9 5.1 1.0 TR -- -- 43 TR
6S 137-169 BT4 46.9 6.2 U46.9 2.1 4.1 6.5 18.1 17.2 4.4 0.7 TR -- -- uo --
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - =)(RATI0/CLAY)(ATTERBERG )(- BULK DENSITY =) COLE (- - -WATER CONTENT - =) WRD
c N P 3 EXTRACTABLE 15 - LIMITS = FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN CEC BAR LL PI  MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1  8D1 ULF1 4F  4A3A LAID U4ATH U4D1  4B4  4BIC UB1C U4B2A 4C1
------- PCT OF <2MM = = = = = = => PCT <0.4MM <- - G/CC = = =-> CM/CM <- - =PCT OF <2MM - -> CM/CM
1 0.60 0.034 0.4 ' 0.1 TR 0.36 0.36 1.45 1.46 0.002 6.0 2.5 0.05
2 0.24 0.018 0.4 0.1 TR 0.18 0.37 * 1.54 1.55 0.002 5.0 3.1 0.03
3 0.24 0.021 0.8 0.2 TR 0.13 0.32 22 1.65 1.68 0.006 7.8
L 0.2y 1.3 0.2 TR 0.12 0.31 1.56 1.63 0.015 20.5 14.3 0.10
5 0.12 1.1 0.2 -- 0.10 0.31 33 N 1.54 1.62 0.017 18.3 11.9 0.10
6 0.15 1.3 0.2 -- 0.12 0.31 1.44 1.48 0.009 14.8 14.4 0.01
##% CONTINUATION ON NEXT PAGE ##
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SAMPLE
NO.

8L2814
842815
8L2816
842817
842818
842819

SAMPLE
NO.

842814
842815
842816
842817
842818
842819

PAGE 2 OF 2 PAGES

MUSHEMI S 84FN-990 -007 DATE 05/31/85 PEDON NO. 84P 513  NATIONAL SOIL SURVEY LABORATORY
=1==  =2-= =3-= =lf-= -5-= -f-= =-T-= -8== =9== =10- =11- =12- =13- =14= =15- =16~ =17- =18~ =19- =-20-
(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - =) AL  -BASE SAT- CO3 AS RES. COND. (= = = =PH = = -)
CA MG  NA K  SUM ITY AL SUM  NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL OAC <2MM  /CM /CM  IN  .0IM
NO. 6N2E 602D 6P2B 6Q2B 6HS5A 6G9A 5A3A 5A8B 5A3B  5G1 5C3 5C1 6E1G 8E1 81 8C1G 8C1F 8CIF
<= mm e e m e e m - MEQ / 100 G = = = = = = = = = = = > <= = = - - PCT - - - => 1:2 1:1
1 1.5 0.8 TR 0.1 2.4 0.7 3.1 2.5 77 96 5.1 5.1 5.8
2 0.8 0.3 TR 0.1 1.2 0.3 1.5 1.5 80 80 4.7 5.0 5.7
3 1.4 0.8 TR 0.1 2.3 1.2 0.2 3.5 3.2 2.5 8 66 12 4.3 4.7 5.4
4 2.0 1.8 TR 0.2 4.0 2.4 6.4 5.4 62  Tu 4.8 5.1 5.8
5 1.4 1.3 TR 0.2 2.9 1.6 4.5 3.7 64 78 5.4 5.7 5.9
6 1.7 1.9 TR 0.2 3.8 1.6 5.4 5.4 70 70 5.5 5.7 6.1
(=== =====- MINERALOGY = = = = = = = = = )
(- === - -- CLAY = = - = - - - )= = =) =)
(- = = = X=-RAY = = = =)(- =DTA - =) TOTAL DOM
HZN (= = = = = <2U = - = =)(- =<2U - =) RES WEATH
NO. TA21  7A21 TA21 TA21 TA3 TA3 _ 7B1A TB1A
<- RELATIVE AMOUNTS => <= = = = = PCT = = = =>
1
2
3 KK5 MI 3 MT 2 GE 1 KKU5 99 FKTR
y
5 KK 5 MI 2 GE 2 KK52
6
FAMILY CONTROL SECTION: DEPTH 48- 98 PCT CLAY 40 PCT .1-75MM 46
ANALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL KK KAOLINITE MI MICA MT MONTMORILL  GE GOETHITE FK POTAS-FELD

RELATIVE AMOUNT

6 INDETERMINATE 5 DOMINANT L ABUNDANT 3 MODERATE 2 SMALL 1 TRACE



CP84FN132

( -- -—- - MINERALOGY e )

( OPTICAL----- T Gt X-RAY=mmmmmmmm ) (---DTA--) (TOT ANAL)

( -SAND/SILT-- ) CLAY )

SAMPLE HZN FA  RE K20 FE

NO." NO. 7B1A 7Bl1A 7Bl1A 7Bl1A 7Bl1A 7Bl1A 7Bl1A 7BlA 7BlA 7BlA 7BlA 7A2I 7A2I ,7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A

< PCT > <----RELATIVE AMOUNTS > < PCT >
84P2814 1
84P2815 2

84P2816 3  FNES 99 Qz98 OP 2 TM<l FK<1 QcC<l KK 5 MI 3 MT 2 GE 1 _KK45 0.6 5.2
84P2817 4

84P2818 5 | KK 5 MI 2 GE 2 KK52 0.8 3.2
84P2819 6

ANALYSES: S=ALL ON SIEVED < 2mm BASIS

MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT .

KIND OF MINERAL: GE = GOETHITE Oé = QPAQUES QC = CLAY-COATED QUARTZ QZ = QUARTZ TM = TOURMALINE
FK = POTASSIUM FELDSPAR MI = MICA MT = MONTMORILLONITE KK = KAOLINITE
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
MINERALOGY BASED ON SAND/SILT:
MINERALOGY BASED ON CLAY:
FAMILY PLACEMENT:

COMMENTS ¢



Print date: 06-03-1985

SERTES: Mushemi NSSL' ID #: 84P0513

SOIL SURVEY # S83-FN-990-007

LOCATION: Kabwe Reg. Res. St. 8 km N of Kabwe CEP Zambia. Pit located near entrance
gate,

LATITUDE: 14-25- -S LONGITUDE: 028-30- -E
PHYSIOGRAPHY: Upland slope in plateaus or tablelands

MICRORELIEF:

SIOPE CHARACTERISITICS: ELEVATION: 1170 m MSL

PRECIPITATION: 950 mm Ustic moisture regime PERMEABILITY: Moderately slow
ATR TEMPERATURE: ANN: 20.1, SUM: 20.4, WIN: 16.6
SOIL TEMPERATURE: ANN: 23.9, SUM: 24.1, WIN: 20.8
DRAINAGE: Moderately well drained LAND USE:
RUNOFF: Moderate
FAMILY CONTROL SECTION: 48 to 98 cm
PARENT MATERIAL: residuum from sandstone-shale material
CLASSIFICATION: Clayey, kaolinitic, isohyperthermic Oxic Paleustult
DIAGNOSTIC HORIZONS: 0 to 14 cm Ochric 48 to 169 am Argillic
DESCRIBED BY: D. Hallbick O. Spaargaren and C. English SAMPLE DATE: 11/83
Probably kandic

Ap—0 to 14 cm; grayish brown (10YR 5/2) loamy sand; very dark grayish brown )
(10YR 3/2) moist; weak fine and medium granular structure; soft, very friable,
nonsticky, nonplastic; common very fine and fine roots throughout; many fine and
medium continuous tubular and many fine interstitial pores; clear smooth boundary.
84p2814

E/A—14 to 48 cm; light yellowish brown (10¥YR 6/4) and gray (10YR 5/1) sandy
loam; yellowish brown (10¥YR 5/4) and dark grayish brown (10YR 4/2) moist; massive;
slightly hard, slightly sticky, nonplastic; few fine and medium roots throughout and
few coarse roots throughout; many fine and medium continuous tubular and common fine

- interstitial pores; clear wavy boundary.

84pP2815

Btl—48 to 61 cm; reddish yellow (7.5YR 7/6) clay; strong brown (7.5YR 5/6)
moist; massive; very hard, very sticky, very plastic; few patchy faint-thin clay
films in root channels and/or pores; very few fine roots throughout and very few
coarse roots throughout; common fine and medium continuous tubular and few fine
interstitial pores; clear smooth boundary.
84P2816

Bt2—61 to 94 cm; reddish yellow (7.5YR 7/6) clay; strong brown (7.5YR 5/6)
moist; very few to few fine distinct yellowish red (5YR 5/6) mottles; moderate fine
and medium subangular blocky structure; hard, very sticky, very plastic; few patchy
faint-thin clay films on vertical faces of peds; very few fine roots throughout;
cammon fine to coarse continuous tubular and few fine interstitial pores; gradual
smooth boundary.
84pP2817

Bt3—94 to 137 cm; reddish yellow (7.5YR 6/6) clay; strong brown (7.5YR 5/6)
moist; very few to few fine distinct yellowish red (5YR 5/8) mottles; moderate
massive structure; hard, very sticky, very plastic; few patchy faint-thin clay films
on vertical faces of peds; very few fine roots throughout; common fine to coarse
continuous tubular and few fine interstitial pores; clear smooth boundary.



40

84p2818

Bt4—137 to 169 cm; yellow (10YR 7/6) clay; reddish yellow (7.5YR 6/6) moist;
very few to few medium distinct reddish yellow (5YR 6/8) mottles; weak massive
structure; slightly hard, very sticky, plastic; few patchy faint-thin clay films in

root channels and/or pores; few fine and medium continuous tubular and common fine
interstitial pores.

84p2819
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PROGRAM:  SEARCH FOR  KANDIC HORIZON

USING LEAST SQUARES TO FIT CONSTRAINED 006)

3TH DEGREE FOLYNOMIAL ' \%ka ’
Bt 0 41 /- | Y )
|

FROFILE IDENTIFICATION ZAMEIA 008 MUSH. A@(D
HOR T ZON DEFTH AT DEPTH AT MEAN CLAY
NUMEEF TO EOTTOM CONTENT

1 oM g i1 CM 7.3 %

5 11 CM 5.9 7

3 3 W v LMG; 19.9 %

4 él S T 99 CM 37.0 %

= 99 oM 125 CM T5.9 %

KANDIC HORIZON BETWEEN 23 AND 38 CM / (/0
i

CLAY CONTENT AT TOF: 10.7 %

\ no
AT BOTTOM: 26.1 % /p@d ¥
VIFFERENCE : 15,4 % P i
PATIO: 2.44 \ vl

ek e Saare Sebne are St S St S0 St S Srute S44tn S S S0 Seees Seres SeAME SHESH Sebs Mt SHOSE VeSS S S4r SMR Smes Semsn Sete S S See0e fimem smitn Seres S Sines Srn

ATINNEST HORIZON FULFILLING CONDITIONS
FICKENESS 3.8 CH ¢ 28.9 - 32.8 CM)

[2Y CONTENT AT TOF: 16.4 %
AT BOTTOM: 20,4 %

{OFERENCE: 4.0 %
VIO 1.24 | &&l Couwst
" 1&1 1 e 5
fFOTHESIS THAT THERE IS A KANDIC HORIZON IS TRUE . Z/GJ)/
TIH MORE THAN 0% FPROBABILITY = { ‘ we
AN
ATSTATISTIC = S5.397 WITH STUDENT & ﬁ /1{'

L'RIBUTION (DF 2) \







L/

SAMPLE
NO.

842820
8Lu2821
8L42822
842823
8L42824
842825

SAMPLE
NO.

842820
8L2821
842822
842823
842824
842825

L(lwu-(‘, LL/‘)ZR/F

MUSHENI,
SAMPLED AS:
S 84FN-990 -008

FINE-LOAMY, SILICEOUS,
DATE 05/31/85

ZAMBIA PROJECT NO. 84P 97 NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS 1B1A, 2A1, 2B
=1-= =2-= =3== <f-= -5-- === -T== -8-= =9-= =10- =11- =12- =13= =14= =-15- =-16= =-17- =-18- =19- =-20-
(= = =TOTAL = = =)(= =CLAY- =)(= =SILT= =)(= = = = = =SAND- - = - - -)(=-COARSE FRACTIONS(MM) ) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C VC = = = = WEIGHT = = = = WT
HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 50 .1- PCT OF -
NO. (CM) .002 -.05 -2 .0002 .002 =-.02 =-.05 -.10 -.25 =-.50 =1 -2 =5 =20 =75 75 WHOLE
<= = m e e e e e - - PCT OF <2MM (3A1) = = = = = = = = = = = = = > <- PCT OF <75MM(3B1)-> SOIL
1S 0- 11 A 7.3 7.4 85.3 G Y 2.5 4,9 11.4 34.6 27.3 9.3 2.7 TR - - 74 TR
2S 11- 34 EA 5.+9 7.1 87.0 0-0 3 2:1 5.0 12.7 39.5 23.5 8.7 2.6 TR - - 74 TR
3S 34~ 61 EB 19.9 7.1 73.0 ol L] i 2 2.1 5.0 10.2 30.7 20.4 8.5 3.2 TR - - 63 TR
us 61- 99 BW1 37.0 5.2 57.8 q“l = 1.9 3.7 7.0 21.7 17.1 8.4 3.6 TR - - 51 TR
58 99-151 BW2 35.9 5.6 58.5 O:C« 1.7 3.9 7.2 21.8 17.4 9.3 2.8 TR - - 51 TR
6S 151-174 BW3 36.5 6.5 57.0 1.6 u.9 9.4 23.2 14.2 y (. 2.7 TR - - 48 TR
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - =)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY =) COLE (- - =-WATER CONTENT - =) WRD
C N P S EXTRACTABLE 15 = LIMITS -~ FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1 8D1 LF1 uFr 4A3A L4ATD L4ATH 4D1 uBy 4B1C U4B1C 4B2A 4C1
K= = = - ow- - - PCT OF <2MM = = = = = = = > PCT <0.4MM <- - G/CC - = => CM/CM <- = =PCT OF <2MM - =-> CM/CM
1 1.60 0.082 ,49? 0.3 0.1 0.1 0.70 0.58 NP 1.56 1.57 0.002 6.7 4.2 0.04
2 0.26 0.016 [‘X/ 0.2 TR TR 0.15 0.39 1.55 1.56 0.002 5.0 2.3 0.04
3 0.23 0.017 0.4 0.1 TR 0.08 0.31 1.60 1.61 0.002 8.2. 6.1 0.03
b 0.13 0.7 0.2 == 0.07 0.30 37 21 1.60 1.64 0.008 13.6 11.0 0.04
5 0.10 0.7 0.1 -- 0.07 0.30 1.51 1.54 0.007 13.1 10.7 0.04
6 0.09 0.7 0.2 -- 0.08 0.29 33 16 1.44 1.47 0.007 13.2 10.6 .0.04
HHH CONTINUATI ON ON NEXT PAGE R
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SAMPLE NO.
PEDON NO.

84P2820-2825
84P 514
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SAMPLE
NO.

8L2820
842821
8L2822
842823
842824
842825

SAMPLE
NO.

842820
8L2821
842822
842823
8u282h
842825

EN

MUSHENI, (ACID -D\ S 84FN-990 -008 DATE 05/31/85 PEDON NO. 84P 514 NATIONAL SOIL SURVEY LABORATORY
=== =2== =3== === -5-- -f== =T== =8== =Q== =10- =11- =12- =13= =14- =15- -16- =-17- =18- =19- =20-
(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - = =CEC - - =) AL -BASE SAT- CO3 AS RES. COND.(= = = =PH = - - _
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20 J1/ ’
HZN 5BSA 5B5A 5B5A 5B5A BASES CATS OAC + AL OAC <2MM  /CM /CM IN  .O01M S }1
NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B  5G1 5C3 5C1 6E1G 8E1 81 8C1G 8C1F 8CI1F -
D MEQ / 100 G = = = = = = = = = = = > <= = = = - PCT = = = => 1:2 1:1
1 4.0 0.7 TR 0.5 5.2 1.5 6.7 5.1 78 100 5.7 5.7 6.6
2 0.6 0.2 TR 0.2 1.0 - 1.0 0.9 100 | 100 5.2 5.4 6.3
3 0.5 0.6 TR 0.5 1.6 0.6 2.2 1.6 73 | 100 5.2 5.6 6.2
4 0.6 0.7 TR 0.3 1.6 1.9 0.3 3.5 2.7 1.9 16 u6 59 — |e2——h.b L8 52 7, 2
5 0.5 0.5 TR 0.3 1.3 1.9 3.2 2.5 41 | 52 s u.4 4.7 5.6=-
6 0.7 0.6 TR 0.2 1.5 1.9 3.4 2.9 uy | 52 4.7 4.9 5.8 =/_}
Bl T IR MINERALOGY. = = = = = =.= = =
(= = = = = = = CLAY = = = = = = = - - =) =
(= = = = X=RAY = = = =)(- =-DTA - =) TOTAL DOM
Wz2ne . b e e o e <@2U = = = =)(= =<2U - =) RES WEATH
NO. 7A21 T7A21 TA21 TA21 TA3 T7A3  7B1A TB1A
<- RELATIVE AMOUNTS => <= = = = = PCT = = = =>
1
2
3
I KK 5 MI 3 GE 1 KK54 95 WE 5
5
6 KK 5 Ml 3 GE 1 KK56
FAMILY CONTROL SECTION: DEPTH = 25-100 PCT CLAY 27 PCT .1-75MM 58
ANALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL KK KAOLINITE Ml MICA GE GOETHITE WE WEATH MIN
RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT &4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

PAGE 2 OF 2 PAGES
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CP84FN132
( = --=-MINERALOGY )
( - OPTICAL = ) X-RAY--==m=emm ) (---DTA--) (TOT ANAL)
( SAND/SILT ) CLAY )
SAMPLE H2ZN FA RE K20 FE
NO. NO. 7B1A 7B1A 7BlA 7Bl1A 7Bl1A 7BlA 7B1A 7Bl1A 7Bl1A 7B1A 7BlA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7a
< PCT > < RELATIVE AMOUNTS > < PCT >
84P2820 1
84pP2821 2
84p2822 3 A
84P2823 4 FNES 95 RE95 WE 5 KK 5 MI 3 GE 1 KK54 0.8 4.0
84P2824 5 ;
84P2825 6 KK 5 MI 3 GE1 KK56 1.1 2,5
ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED ~ RE = RESISTANT
KIND OF MINERAL: GE = GOETHITE- RE = RESISTANT MINERALS MI = MICA WE = WEATHERABLE MINERALS KK = KAOLINITE -
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 1 TRACE

MINERALOGY BASED ON SAND/SILT:
MINERALOGY BASED ON CLAY:
FAMILY PLACEMENT:

COMMENTS :

2 SMALL
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Print date: 06-03-1985

SERIES: Mushemi Acid NSSL ID #: 84P0514
SOIL SURVEY # S83-FN-990-008

LOCATION: Shrosbee's farm 10 km SE of Mkushi CEP Zambia. Pit located about 4 km E
of the farmhouse,

IATITUDE: 13-40- -S LONGITUDE: 029-29- -E
PHYSIOGRAPHY: Upland slope in plateaus or tablelands

MICRORELIEF:

SLOPE CHARACTERISITICS: ELEVATION: 1330 m MSL

PRECIPITATION: 930 mm Ustic moisture regime PERMEABILITY: Moderately rapid

ATR TEMPERATURE: ANN: 20.1, SUM: 21.2, WIN: 15.9

SOIL TEMPERATURE: ANN: 23.9, SUM: 24.1, WIN: 20.8

DRAINAGE: Well drained LAND USE:

STONINESS: CILASS 9 RUNOFF: Slow /

FAMILY CONTROL SECTION: 25 to 100 cm

PARENT MATERTAL: residuum from metamorphic-acidic material

CLASSIFICATION: Fine-loamy, siliceous, isohyperthermic Ultic Haplustox

WEATHER STATION: KABWE

DIAGNOSTIC HORIZONS: 0 to 11 cm Ochric 11 to 34 com Albic 61 to 174 am Oxic

DE!";CRIBED BY: D. Hallbick O. Spaargaren C. English and P. Woode SAMPLE DATE:

11/83

Close to clayey family when average 25 to 100 cms control section. Probably kandic
A—0 to 11 cm; grayish brown (10YR 5/2) sandy loam; very dark grayish brown (10YR

3/2) moist; weak fine and medium granular structure; soft, nonsticky, nonplastic;

many fine roots throughout and few medium roots throughout; many fine and medium

continuous tubular and many fine and medium void between rock fragments pores; clear

smooth boundary.

84P2820

EA—I11 to 34 cm; very pale brown (10YR 7/3) sandy loam; brown to dark brown (10YR
4/3) moist; massive parting to strong very fine granular; slightly hard, nonsticky,
nonplastic; common fine roots throughout and very few medium roots throughout; ‘
comon fine and medium continuous tubular and many fine interstitial pores; gradual
smooth boundary. :
84P2821

EB—34 to 61 cm; pink (7.5¥YR 7/4) sandy clay loam; brown (7.5YR 5/4) moist;
massive parting to strong very fine granular; slightly hard, slightly sticky,
plastic; very few fine roots throughout; common medium and coarse continuous tubular
and many fine interstitial pores; clear smooth boundary.

Cracks of about 0.5 to 1 cm wide occur from the base of the EA down to Bw3. Distance
between cracks is 60 to 150 cm.
84P2822

Bwl—61 to 99 cm; reddish yellow (7.5YR 7/6) clay; strong brown (7.5YR 5/6)
moist; massive parting tostrong very fine granular structure; slightly hard,
nonsticky, nonplastic; very few fine roots throughout; few medium and coarse
continuous tubular pores; gradual smooth boundary.
84p2823

Bw2—99 to 151 cm; reddish yellow (7.5YR 7/6) clay; strong brown (7.5YR 5/6)
moist; massive parting to strong very fine granular; hard, very sticky, plastic;



b5

very few fine roots throughout; very few medium and coarse continuous tubular pores;
boundary

gradual smooth
84pP2824

BW3—151 to 174 cm; reddish yellow (7.5YR 7/6) clay; yellowish red (5YR 5/6)
moist; massive parting to strong very fine granular; slightly hard, very sticky,
plastic; very few medium and coarse continuous tubular pores; very few very fine and
fine irregular gibbsite concretions.

White crystals probably gibbsite occurs locally near cracks.
84P2825 ’



FROGRAM: SEARCH FOR  EANDIC HORIZON

USING LEAST SAUARES TO FIT CONSTRAINED

4TH DEGREE FOLYNOMIAL

FROFILE IDENTIFICATION ZAMEBIA 009 MPONGWE

HORI ZON DEFTH AT DEFTH AT
NUMBEF TG BOTTOM
e B E T i

1 0 CM 7 CM o

2 7 CM 24 CM

% 24 CM 43 CM

4 47 CM 74 CM
KANDIC HORIZON EETWEEN 10 AND 25 CM
CLAY CONTENT AT TOF: 44,2 %

AT BOTTOM:
DIFFERENCE?:
RATIO:

4.6 %
10.4 %
1.24

THINNEST HORIZON FULFILLING CONDITIONS

THICKNESS 11.3 CM ( 11.8 - 23.1 CM)
CL.AY CONTENT AT TOF: 45.4 %
AT BOTTOM: S532.4 %
DIFFERENCE: 8.0 %
FaTIC: 1.18
HYFOTHESIS THAT THERE IS A EANDIC HORIZON

75%

WITH LESS THAN FROBARILITY

TESTETATISTIC = 0,473 WITH STUDENT®&

DISTRIBUTION (DF 1)

MEAN CLAY

OO0 g
MPoNGWE

CONTENT

o #L o180 458
/{;LGOU'M‘;‘}% 74152/”0 v
MF&’@’ /%» Ci
W@WT’ 30
A 45 i
q

I8 TRUE
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o (:)(:Mf~ PAGE 1 OF 2 PAGES
SAMPLED AS: CLAYEY, KAOLINITIC, ISOHYPERTHERMIC TYPIE/;UTﬁUSTOX
N\,
S~84FN-990 -009 DATE 05/31/85 SAMPLE NO. 84P2826-2831 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO.  8UP 515 SOIL CONSERVATION SERVICE
ZAMBIA PROJECT NO. 84P 97 NATIONAL SOIL SURVEY LABORATORY
e LINCOLN, NEBRASKA 68508-3866
‘jéﬁENERAL METHODS  1B1A, 2A1, 2B
o =1== =2== =3== =f== 5e= =fm= =Tm= === =9== =10- =11- =-12- =13= =14- =-15- =16- =-17- =-18- =19- -20-
(- - =TOTAL = = -)(=- =CLAY- =)(- =SILT- =)(- = = = = =SAND- = = - - —-)(-COARSE FRACTIONS(MM)=)(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M G VG = -~ =MWEIGHT - = - = WT
SAMPLE HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- PCT OF
NO. NO. (CM) .002 -.05 -2 .0002 .002 =-.02 =-.05 =-.10 =-.25 =-.50 =1 -2 -5 =20 -75 75 WHOLE
P =R T e PCT OF <BMM (3A1) = = = = = = == = = = = = > <- PCT OF <75MM(3B1)-> SOIL
842826 1S 0- 7 A 35.2 24.0 40.8 13.4 10.6 13.0 16.6 7.3 3.1, 0.8 TR ==, == 28 --
842827 25 7- 24  AB 52.1 16.0 31.9 7.9 8.1 10.0 12.6 5.6 2.7 1.0 TR == == 22 ==
842828 35 24- 42  BW1  56.4 13.5 30.1 6.8 6.7 8.9 11.0 5.5 2.9 1.8 TR == == 8] s
842829 U4S L42- Th  BW2  56.9 13.5 29.6 6.7 6.8 6.9 1.2 5.3 3.1 W1 TR == == 21 ==
842830 5S 74-105  BW3  57.3 13.6 29.1 7.2 6.8 8.9 10.8 50 3.2/ 1.2 TR == = 20 -~
842831 6S 105-144  BW3  57.6 13.3 29.1 6.4 6.8 &1 0.9 K8 5.1 1.6 TR == |- 20 TR
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRD
c N P s EXTRACTABLE 15 = LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
SAMPLE HZN FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1  8D1 L4F1  ULF  LA3A 4AID L4ATH 4D1  U4B4  LBIC L4BIC LB2A U4CI
el e W PET OF <2MM & = = = = = = . PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
842826 1 3.00 0.189 4.9 0.5 0.45 39 14 0.96 1.05 0.030 26.5 16.0 0.10
842827 2 1.48 0.086 5.7 0.6 0.32 1.17 1.23/0.017 23.2 16.5 0.08
842828 3 0.74 0.055 6.0 0.5 0.30 36 14 1.24 1.30 0.016 22.6 17.1 ) 0.07
842829 L 0.37 6.0 0.5 0.29 1.26 1.30 0.010 21.9 16.5 0.07
842830 5 0.20 6.1 0.5 8.29. 3% 6 1.25 1.27 0.005 22.1 16.7 0.07
842831 6 0.13 6.1 0.5 0.29 1.23 1.25 0.005 22.6 16.5 0.08

- - - - - - - - - - - - - - - - - - - - - -

e CONTINUATI ON ON NEXT P AGE I
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SAMPLE
NO.

8L2826
8L2827
842828
8L2829
842830
842831

SAMPLE
NO.

842826
8L2827
842828
842829
842830
8L2831

DATE 05/31/85

_9_...

PAGE 2 OF 2 PAGES

PEDON NO. 8u4P 515 NATIONAL SOIL SURVEY LABORATORY

MPONGWE S 84FN-990 -009
=1== =2== =3-= =lf-= -5-= -f-= -T-- -g--
(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - -
CA MG  NA K SUM ITY AL  SUM
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS
NO. 6N2E 602D 6P2B 6Q02B 6HS5A  6G9A 5A3A
R MEQ / 100 G
1 8.0 4.6 TR 0.6 13.2 8.0 21.2
2 1.8 1.4 TR 0.1 3.3 9.9 0.8 13.2
3 1.8 1.3 TR TR 3.1 8.2 11.3
4 1.4 1.0 TR 0.1 2.5 5.7 8.2
5 1.1 0.9 TR TR 2.0 5.8 7.8
6 1.0 1.0 TR TR 2.0 5.0 7.0
HZN
NO.
1
2
3
L
5
6
FAMILY CONTROL SECTION: DEPTH  25-100  PCT CLAY
ANALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL KK KAOLINITE Gl

RELATIVE AMOUNT 6 INDETERMINATE

GIBBSITE
5 DOMIN

-10- =-11- =12- =13- =14~ =15- =16- =-17- -18- =-19- =-20-
- -) AL  -BASE SAT- CO3 AS RES. COND.(= - = =PH - - -)
BASES SAT SUM NHL4 CACO3 OHMS MMHOS KCL CACL2 H20
+ AL OAC <2MM  /CM /CM IN  .01M
5A3B 5G1 5C3 5C1 6E1G 8E1 81 8C1G 8C1F 8CI1F
& = = = = POT = = = =3 1:2 1:1
62 89 6.0 6.0 6.4
4.1 20 25 3 4.6 4.7 5.5
27 40 4.7 5.0 5.9
30 y2 5.0 5.1 5.6
26 36 5.0 5.0 5.8
29 y2 5.0 5.1 5.9
(== == ===« = MINERALOGY = = = = = = = - -
(= = == === CLAY = = = = = = = (== =) -
(= - - - X-RAY - = = -=)(- -DTA - -) TOTAL DOM
(= = = = = <2U - = = =)(- -<2U - -) RES WEATH
7A21  T7A21 T7A21 T7A21 T7A3 T7A3  TB1A T7B1A
<- RELATIVE AMOUNTS -> <- = = - = BET = = = =>
KK 4 Gl 2 VR 2 GE 1 KK36 GI 2 99 WE 1
KK4O Gl 2 VR 2 GE 2 KK49 GI 2
PCT .1-75MM 21
VR VERMICULITE  GE GOETHITE WE WEATH MIN
ANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE



CP84FN132
(e e e e e S e o o e . e o e i e MINERALOGY-——-=—===m———mm—m e - e )
(= OPTICAL-—— === e e e e e e ) (e X-RAY-—--===—- ) (---DTA--) (TOT ANAL)
(= SAND/SILT===== === e e ) (e e -CLAY-~-- )
SAMPLE HZN FaA RE K20 FE
NO. NO. 7B1A 7B1A 7B1A 7B1A 7BlA 7BlA 7B1lA 7B1A 7BlA 7BlA 7Bl1A 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A
A S e e D P e L PCT=======———————eeeeeeeeeeeeee2o> (~=—-RELATIVE AMOUNTS-~———— > < PCT-~-- >
84P2826 1
84pP2827 2
84pP2828 3 FNES 99 RE99 WE 1 KK4 GI 2 VR2 GE1l HE 1l KK36 GI 2 0.4 9.0
84P2829 4
84P2830 5 KK4 GI 2 VR 2 GE 2 HE 1 KK49 GI 2 0.4 8.5
84P2831 6
ANALYSES: S=ALL ON SIEVED < 2mm BASIS ’
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: GE = GOETHITE GI = GIBBSITE HE = HEMATITE RE = RESISTANT MINERALS VR = VERMICULITE

WE = WEATHERABLE MINERALS
RELATIVE AMOUNT: 6 INDETERMINATE
MINERALOGY BASED ON SAND/SILT:
MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS ¢

KK = KAOLINITE

5 DOMINANT

4 ABUNDANT

3 MODERATE

2 SMALL 1 TRACE



Print date: 06-03-1985

SERIES: MPONGWE NSSL ID #: 84P0515
SOIL SURVEY # S83-FN-990-009
LOCATION: About 14 km WSW of Mpongwe at the GRZ/EEC wheat scheme COP Zambia.

IATITUDE: 13-36- -S LONGITUDE: 028-04- -E
PHYSIOGRAPHY: Upland slope in level or undulating uplands

MICRORELIEF:

SIOPE CHARACTERISITICS: ELEVATION: 1240 m MSL

PRECIPITATION: 1210 mm Ustic moisture regime PERMEABILITY: Rapid

ATR TEMPERATURE: ANN: 19.7, SUM: 20.6, WIN: 15.7

SOIL TEMPERATURE: ANN: 22.2, SUM: 22.3, WIN: 19.7

DRAINAGE: Well drained LAND USE:

RUNOFF: Slow

FAMILY CONTROL SECTION: 25 to 100 cm :

PARENT MATERIAL: residuum from limestone material

CLASSIFICATION: Clayey, kaolinitic, isohyperthermic Typic Eutrustox

WEATHER STATION: NDOLA

DIAGNOSTIC HORIZONS: 0 to 7 com Ochric 24 to 144 om Oxic

DESCRIBED BY: D. Hallbick O. Spaargaren and S. B. Salama SAMPLE DATE: 11/83
1. Classification tentatively Eutrustox based on data of nearby pits. Base
saturation however is close to 50% hence soil borders the Haplustox. 2. Weather

_ station located about 100 km to the NE.

A—0 to 7 cm; dark reddish brown (2.5YR 3/4) clay; dusky red (2.5YR 3/2) moist;
weak fine and medium granular structure; soft, very friable, slightly sticky,
nonplastic; many fine and medium roots throughout; many fine and medium continuous
tubular and many fine void between rock fragments pores; clear smooth boundary.
84P2826

AB--7 to 24 cm; dark red (2.5YR 3/6) clay; dusky red (10R 3/4) moist; weak fine
and medium subangular blocky structure; slightly hard, very sticky, very plastic;
few patchy faint-thin clay films in root channels and/or pores; many fine and medium
roots throughout; many fine and medium continuous tubular and many fine void between
rock fragments pores; gradual smooth boundary.

The pore coatings in AB Bwl Bw2 and Bw3 are pressure coatings rather than
illuviation coatings.
84pP2827

Bwl-—24 to 42 cm; red (2.5YR 4/6) clay; dark red (10R 3/6) moist; weak medium and
coarse subangular blocky structure parting to moderate very fine granular; slightly
hard, very sticky, very plastic; few patchy faint-thin clay films in root channels
and/or pores and clay films on faces of peds; many fine roots throughout; many fine
continuous tubular and many very fine and fine interstitial pores; gradual smooth
boundary.
84p2828

Bw2—42 to 74 cm; red (2.5YR 4/6) clay; dark red (10R 3/6) moist; moderate very
fine granular structure; soft, very sticky, plastic; few patchy faint-thin clay
films in root channels and/or pores; common fine roots throughout; many fine
continuous tubular and many very fine and fine interstitial pores; diffuse smooth
bo

undary .
84P2829
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Bw3—74 to 144 cm; red (2.5YR 4/6) clay; dark red (10R 3/6) moist; moderate very
fine granular structure; soft, very sticky, plastic; few patchy faint-thin clay
films in root channels and/or pores; cammon fine roots throughout; many fine
continuous tubular and many very fine and fine interstitial pores.

Difference between Bw2 and Bw3 is based on very slight color difference and a softer
consistence of the Bw3. Horizon split for sampling 74 to 105 No. 2830 and 105 to 144
No. 2831.

84P2830



(AM: - BEARCH  FOR  KANDIC HORT Z0N

. LEAST SOUARES TO FIT CONSTRAINED @ / p
IEGREE POLYNOMIAL [M Lﬁf«@l [rec

ILE IDENTIFICATION ZAMBIA 010

Z0ON DEFTH AT DEFTH AT MEAN CLAY
EF T BOTTOM CONTEMT

O CM 12 CM Sa.1 &

12 CHM 2 CM 20.0 %

22 CHM &2 CH 22.8 %

} g4 CM 120 CM 2EH.0 %
b 120 CHM 125 CM 26.2 %4

&2 CM 284 CM 25.7 %
\
|

?Aa ual et

ANDIL HDFIZDN l:DUND

ITHESIS THAT THERE IS NO KANDIC HORIZON IS5 TRUE
4 MORE THAN 0% FROBABILITY

TSTATISTIC = 3.930 WITH STUDENT’S
TRIBUTIOM (DF 5}
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SAMPLE
NO.

8L2832
842833
842834
8u2835
842836
842837

SAMPLE
NO.

8L2832
8L2833
8L2834
842835
8L2836
842837

MUFULIRA
SAMPLED AS:

CLAYEY, KAOLINITIC,

ISOHYPERTHERMIC TYPIC HAPLUSTOX

PAGE 1 OF 2 PAGES

S 84FN-990 -010 DATE 05/31/85 SAMPLE NO. 8u4P2832-2837 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO.  84P 516 SOIL CONSERVATION SERVICE
ZAMBIA PROJECT NO. 84P 97 NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS  1B1A, 2A1, 28
=l== =2== =3=c <fj== <-5-= =-f-= =T== =8== =9-- =10- =11= =12= =13~ =14 -15- =16= =17= =18~ =19- =-20-
(- = -TOTAL - - -)(= =CLAY- -)(= =SILT- =)(= = = = = =SAND- = = = - -)(-COARSE FRACTIONS(MM)-)(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C V€ = = = = WEIGHT - - - = WT
HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- PCT OF
NO. (CM) .002 =-.05 -2 .0002 .002 =-.02 =-.05 =-.10 =-.25 =-.50 =1 -2 -5 =20 -75 75  WHOLE
R PCT OF <2MM (3A1) = = = = = = = = = - - - < > <= PCT OF <75MM(3B1)-> SOIL
1S 0- 12 AP 15.1 18.9 66.0 6.8 12.1 22.2 32.5 9.8 1.2 0.3 1 TR - by 1
2s  12- 32 BA 20.0 18.6 61.4 6.2 12.4 21.2 30.3 8.6 1.0 0.3 TR -- -- 40 --
35 32- 62 BW1 22.8 20.5 56.7 6.9 13.6 21.2 27.0 7.2 1.0 0.3 TR - -- 35 --
4S 62- 84  BWI 25.7 21.1 53.2 7.2 14.0 21.1 23.6 6.5 1.1 0.9 TR -- -- 32 TR
55 84-120 BW2  26.0 22.0 52.0 7.8 14.2 21.9 22.3 6.5 0.9 0.4 TR - -- 30 TR
6S 120-170 BW2  26.2 23.3 50.5 8.2 15.1 21.1 21.5 6.0 1.1 0.8 TR -- -- 29 TR
ORGN TOTAL EXTR TOTAL (- = DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRD
c N P s EXTRACTABLE 15 = LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN CEC BAR LL Pl  MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. 6A1C 6B3A 6R3A 6C2B 6GTA 6D2A  8D1  8D1 4F1 UF  UA3A U4AID Y4ATH U4D1  4B4  L4BI1C UB1C U4B2A L4C1
<= = - == - - PCT OF <2MM = = = - = = = > PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
1 1.84 0.112 1.3 0.3 TR 0.43 0.47 22 5 1.29 1.31 0.005 4.8 7.1 0.10
2 0.47 0.035 1.7 0.3 TR 0.12 0.37 1.48 1.51 0.007 11.8 7.3 0.07
3 0.24 0.021 1.9 0.3 TR 0.08 0.36 25 10 1.40 1.43 0.007 13.6 8.1 0.08
4 0.21 2.1 0.3 TR 0.08 0.36 1.38 1.41 0.007 .4 9.2 0.07
5 0.10 2.1 0.3 TR 0.08 0.37 29 12 1.37 1.40 0.007 4.5 9.6 0.07
6 0.12 2lz 0.3 TR 0.14 0.38 1.42 1.46 0.009 16.8 9.9 0.10
##% CONTINUATION ON NEXT PAG s



LY PAGE 2 OF 2 PAGES
kC\ MUFULIRA S 84FN-990 -010 DATE 05/31/85 PEDON NO. 8u4P 516 NATIONAL SOIL SURVEY LABORATORY

-1=-- =2-= =3-= =l== =5-= -f-- =-T7=- -8-- =9-- =-10- =11- =12- =13- =14= =15- =16- =-17- -18- =-19- -20-
(= NHYOAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL =-BASE SAT- CO3 AS RES. COND.(- = = =PH - - =)
CA MG NA K  SUM ITY AL SUM  NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
SAMPLE HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL OAC <2MM  /CM /CM IN  .01M
NO. NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B  5G1 5C3 5C1 6E1G  8E1 81 8C1G 8C1F 8C1F
R MEQ / 100 G = = = = = = = = = = - > <= = = - - PCT - = - => 1:2 1:1
842832 1 0.8 0.3 TR 0.1 1.2 8.2 1.1 9.4 6.5 2.3 48 13 18 4.2  L.4y 5.1
842833 2 0.2 0.1 TR 0.1 0.4 3.2 0.5 3.6 2.4 0.9 56 Tl 17 4.1 4.3 4.9
842834 3 -- 0.1 TR 0.1 0.2 3.7 0.5 3.9 1.8 0.7 71 5 11 4.1 4.3 4.8
842835 U TR 0.2 TR 0.2 0.4 3.2 0.3 3.6 2.1 0.7 43 11 19 4.2 4.5 5.1
842836 5 -- 0.2 TR 0.2 0.4 2,5 0.1 2.9 2.0 0.5 20 14 20 4.3 4.6 5.2
842837 6 -- TR TR 0.2 0.2 3.0 0.1 3.2 3.6 0.3 33 6 6 4.4 4.6 5.3
(= = = = = = = = = MINERALOGY = = = = = = = = = )
(=== == = = CLAY = = = = = = = (== =) =)
(- = - = X-RAY = = = =)(- =DTA - -) TOTAL DOM
SAMPLE HZN (= = = = = <2U - - - -)(= =-<2U - =) RES WEATH
NO.  NO. 7A21  7A21 T7A21 T7A21 T7A3  7A3  T7B1A T7BI1A
<- RELATIVE AMOUNTS -> <= = = = = PCT = = = =>
8u2832 1
8L2833 2
8u2834 3 KK 4 MI 2 Gl 2 GE 1 KK20 GI 2 99 WETR
8L2835 4
842836 5 KK 4 MI 2 GI 2 GE 1 KK21 GI 2
842837 6

FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 24 PCT .1-75MM 34

ANALYSES: S= ALL ON SIEVED <2MM BASIS

MINERALOGY: KIND OF MINERAL KK KAOLINITE MI MICA Gl GIBBSITE GE GOETHITE WE WEATH MIN
RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT L ABUNDANT 3 MODERATE 2 SMALL 1 TRACE



( ___________________________

e e o SN SRIUSESS e B el X-RAY-—=—-==== ) (---DTA--) (TOT ANAL)

(=== B s SAND/SILT----==-====="=""""TTT7TTTTT S B CLAY-—mmmmm======="T T )

SAMPLE HZN FA  RE K20 FE

No. NO. 7BlA 7B1A 7BIA 7p1a 7BlA 7BlA 7BlA 7BlA op1a 7BlA 7BlA 7A21 7A2I oa21 7A21 7A2I 7A3 7R3 6Q3A 6C7A
Commmmmmmmmmmmmm === POPo—=mmmmmmmm s mm === =" S  <—---RELATIVE AMOUNTS----—~ N PCT--===—=="= >

gap2832 1

84p2833 2

gap2834 3 FNES 99 RE99 WE<1 _ KK 4 MI 2 GI 2 GE1 VM2 KR20 G6I 2 1.5 7.5

gap2835 4

84pP2836 5 KK 4 MI 2 GI 2 GE1 VM2 KR21 G6I 2 1.6 7.7

84p2837 6

ANALYSES: S=ALL ON SIEVED < 2mm BASIS

MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT

KIND OF MINERAL: GE = GOETHITE GI = GIBBSITE RE = RESISTANT MINERALS MI = MICA VM = VERMICULITE-MICA
WE = éEATHERABLE MINERALS KK = KAOLINITE
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
MINERALOGY BASEP ON SAND/SILT: '
MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT: .

COMMENTS :



p—

Print date: 06-03-1985

SERIES: Mufulira NSSL ID #: 84P0516

SOIL SURVEY # S83-FN-990-010

LOCATION: Copperbelt Reg. Res. St. km S of Mufilira COP Zambia. Pitlocated 200 m E
of offices.

IATITUDE: 12-36-45-S ) LONGITUDE: 028-09-00-E
PHYSIOGRAPHY: Upland slope in level or undulating uplands

GEOMORPHIC POSITION: backslope headslope

MICRORELIEF: on lower third of camponent

SLOPE CHARACTERISITICS: 1% plane, east facing ELEVATION: 1230 m MSL
PRECIPITATION: 1210 mm Ustic moisture regime PERMEABILITY: Moderately rapid
ATR TEMPERATURE: ANN: 19.7, SUM: 20.6, WIN: 15.7

SOIL TEMPERATURE: ANN: 22.2, SUM: 22.3, WIN: 19.7

DRAINAGE: Well drained LAND USE: Pasture land and native pasture
RUNOFF: Rapid

FAMILY CONTROL SECTION: 25 to 100 cm

PARENT MATERIAL: residuum fram schist & phyllite material

CIASSIFICATION: Clayey, kaolinitic, isohyperthermic Typic Haplustox

WEATHER STATION: NDQLA

DIAGNOSTIC HORIZONS: 0 to 12 cm Ochric 32 to 170 om Oxic

DESCRIBED BY: D. Hallbick O. Spaargaren and B, Salama SAMPLE DATE: 11/83
Soil temperatures given are calculated fram air temperatures from Ndola. Reference
is made to air temperatures of site 9 for comparison.

Ap—0 to 12 cm; brown (7.5YR 5/4) clay; reddish brown (5YR 4/4) moist; weak
massive structure; slightly hard, slightly sticky, nonplastic; many fine to coarse
roots throughout; few very fine and fine continuous tubular pores; abrupt wavy
boundary.

In Ap horizon many charcoal fragments occur due to frequent burning of the surface.
84P2832

BA—]12 to 32 cm; reddish yellow (5YR 6/6) clay; yellowish red (5YR 4/6) moist;
massive parting to moderate very fine granular; hard, very sticky, plastic; very few
discontinuous distinct-thin pressure faces in root channels and/ar pores; many fine
and medium roots throughout and few coarse roots throughout; common to many fine and
medium continuous tubular and common to many very fine and fine interstitial pores;

clear smooth boundary.
84P2833

Bwl—32 to 84 cm; reddish yellow (5YR 6/8) clay; red (2.5YR 4/8) moist; massive
parting to moderate very fine granular; soft, very sticky, plastic; very few
discontinuous distinct-thin pressure faces in root channels and/or pores; cammon
fine and medium roots throughout and few coarse roots throughout; many fine and
medium continucus tubular and many very fine and fine interstitial pores; diffuse
smooth boundary.

Horizon split for sampling 32 to 62cm No. 2834 and 62 to 84 cm No. 2835.
84P2834

Bw2—84 to 170 cm; light red (2.5YR 6/8) clay; red (2.5YR 4/8) moist; moderate
very fine granular structure; soft, very sticky, plastic; few fine and medium roots
throughout; many very fine and fine continuous tubular and many very fine and fine
interstitial pores; very few fine and medium rounded ironstone nodules.

Horizon split for sampling 84 to 120 cm No. 2836 and 120 to 170. an No. 2837.
84P2836



FROGRAM: SEARCH FOR KANDIC HORIZON

USING LEAST SAUARES TO FIT CONSTRAINED

@1 = SHLENDY

FROFILE IDENTIFICATION ZAMEIA O11 SHILENDA

ATH DEGREE FOLYNOMIAL

HORTIZOM DEFTH AT DEFTH AT MEAM CLAY
NMUMBER TA BOTTOM CONTENT

1 O CHM 12 CM 11.7 %

2 12 CH 37 CH 183.1 %

5 7 M 53 CM 27.3 %

4 33 CM 68 CM S 7 05 K

o &8 CM 118 CHM 42,0 %

& 118 CH 12% CM 41.1 %

EANDIC HORIZONM BETWEEN 29 AND 44 CH

CL.-AY CONTENT AT TOF: 17.8 %

AT BOTTOM: 26.7 %
DIFFERENCE: 8.9 %
RATIO: 1.50

THINNEST HORIZON FULFILLING CONDITIONS
THICENESS 6.7 CM ¢ 33.0 - 39.7 CM)

CLAY CONTENT AT TOF: 20.2

AT BOTTOM: 24.7%
DIFFERENCE: 4.0
RATIO: 1.20

NN

HYFOTHESIS THAT THERE I8 A EANDIC HORIZON IS TRUE
WITH MORE THAN Q0% FROBARBILITY

TESTSTATISTIC = S.924 WITH STUDENT®S
DISTRIBUTION (DF 3
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SAMPLE
NO.

842838
8L2839
8L2840
8u284u1
8Lu28u2
8L2843
gL2sgul

SAMPLE
NO.

842838
842839
842840
82841
8Lu28L42
842843
8u284l

SHILENDA

SAMPLED AS:

S 8U4FN-990 =011

CLAYEY, KAOLINITIC,

DATE 05/31/85

SAMPLE NO.
PEDON NO.

ISOHYPERTHERMIC OXIC PALEUSTULT

8uP 517

8LP2838-28L4

PAGE 1 OF 2 PAGES

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

ZAMB I A PROJECT NO. 84P 97 NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS 1B1A, 2A1, 2B
-1== =2== =3== =l== === -f== =7== =8-- =-9-- =10- =11- =-12- =-13- =-14- =-15- -16- =-17- =-18- =19-  =-20-
(- - -TOTAL - - =)(- -CLAY- -)(- -SILT- =-)(- - - - = =SAND- - - - - -)(-COARSE FRACTIONS(MM)=)(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF M C VC = = = = WEIGHT = = = = WT
HZN DEPTH HORIZON LT .002 .05 L1 LT .002 .02 .05 .10 25 <9 1 2 5 20 «1~ PCT  OF
NO. (CM) .002 =-.05 -2 .0002 .002 =-.02 -.05 -.10 =-.25 ~=.50 -1 =2 =5 ~-20 -75 75 WHOLE
L = F wm S e ES e e - PCT OF <2MM (3A1) = = = = = = = = = = = = = > <= PCT OF <75MM(3B1)-> SOIL
1S 0- 12 A 11.7 8.4 79.9 1.9 6.5 13.9 29.6 22.2 12.0 2.2 TR e - 66 --
2S 12- 37 EA 13.1 8.2 78.7 2.2 6.0 13.0 29.2 20.6 13.2 2T == = e 66 --
3 37- 53 BT1 27.5 8.8 63.7 2.1 6.7 11.1 20.5 16.6 12.7 2.8 TR i e 53 ==
LS 53- 68 BT2 37.0 8.5 54.5 2.1 6.4 10.5 16.8 12.9 11.2 3.1 == o - Ly  --
55 68-118 BT3 L2.0 7.8 50.2 2.0 5.8 8.7 13.6 11.3 12.0 L.6 TR . =-- v 41 TR
6S 118-149 BTYL Li.1 9.1 u9.8 2.4 6.7 10.3 15.2 10.9 9.4 L.0 TR - =5, 39 ==
7S 149-182 BC 39.9 10.2 Uu9.9 2.6 7.6 11.1 15.5 10.1 9.4 3.8 TR =i - 39 ¢ ==
___________________________________ e, e e et e S, o s o o
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - =)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -)  WRD
C N P S EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR - BAR SOIL
NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1 8D1 L4F1 LFr 4LA3A LATID U4ATH 4D1 LBy 4B1C 4B1C u4B2A L4LC1
K= = = - = = - PCT OF <2MM = = = = = = = 2 PCT <0.4MM <- - G/CC - - =-> CM/CM <- - =-PCT OF <2MM - -> CM/CM
1 1.14 0.063 0.3 0.1 --, 0.35 0.41 NP 1.44 1.44 -- 9.3 L.8 0.06
2 0.44 0.029 0.3 0.1 -=1 0.17y 0.37 1.48 1.50 0.004 10.1 4.8 0.08
3 0.28 0.021 0.5 0.1 -=-1 0.11] 0.35 29 14 1.52 1.56 0.009 11.9 9.6 0.04
L 0.28 0.7 0.1 -=-)0.11( 0.34 1.50 1.56 0.013 12.7
5 0.19 0.8 0.2 -=| 0.11] 0.35 L2 21 1.34 1.39 0.012 17.6 14.6 0.04
6 0.12 1.0 0.2 --10.08/ 0.35 1.32 1.38 0.015 19.1 14.4 0.06
7 0.10 1.0 0.2 --/0.09| 0.34 1.36 1.40 0.010 18.0 13.7 0.06
v [ ;
____________________________________________ et e L e D e e e
*HhH CONTINUATI ON ON NEXT PAG HeHH
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“ﬁ SHILENDA S 84FN-990 -011 DATE 05/31/85 PEDON NO. 84P 517 NATIONAL SOIL SURVEY LABORATORY
=1== =2-= =3== =l== =5e= =f== =T== =8-= =9== =10- =11- =12- =13- =14- =15- =16- =17- =18- =19- =-20-
(- NHHOAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL =-BASE SAT- CO3 AS RES. COND.(= = = =PH = = =)
CA MG NA K SUM ITY AL SUM  NH4- BASES SAT SUM  NH4 CACO3 OHMS MMHOS KCL CACL2 H20
SAMPLE HZN 5B5A 5B5A 5BS5A 5BS5A BASES CATS OAC + AL OAC <2MM  /CM /CM  IN  .01M
NO. NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A S5A3A 5A8B 5A3B  5G1  5C3 5C1 6E1G  8E1 81 8C1G 8CIF 8CIF
<= = e e === e - - - MEQ / 100 G = = = = = = = = = = = > <= = o= = = PCT - = = => ' 1:2 1:1
8u2838 1 0.1 0.4 TR 0.2 0.7 5.2 0.9 5.9 4.1 1.6 56 12 17 3.8 4.0 L.6
8u2839 2 -- 0.2 TR 0.2 0.4 3.0 0.6 3.4 2.2 1.0 60 12 18 4.0 4.2 4.9
842840 3 -- 0.1 TR 0.2 0.3 3.6 1.0 3.9 2.9 1.3 77 8 10 3.9 4.1 4.7
8u2841 4 -- 0.1 TR 0.2 0.3 4.6 1.3 4.9 3.9 1.6 81 6 8 3.9 4.1 4.7
gu2842 5 0.1 0.2 TR 0.2 0.5 4.7 1.1 5.2 4.6 1.6 69 10 11 4.0 4.2 5.0
8u2843 6 -- 0.1 TR 0.2 03 3.9 1.0 k2 3.8 1.3 77 7 9 4.1 4.3 5.2
su2gul 7 -- 0.1 TR 0.2 0.3 5.2 0.8 5.5 3.7 1.1 73 5 8 4.1 4.3 5.3
(= = = = = = = = - MINERALOGY = = = = = = = = = )
(= =====-- CLAY = = = = = = = J(= = =) =)
(- = = = X=RAY = = = =)(= =DTA - =) TOTAL DOM
SAMPLE  HZN . (= = & = = <2U - - = =)(- =-<2U - -) RES WEATH
NO.  NO. 7A21 7A21 T7A21 TA21 T7A3  T7A3  7B1A 7B1A
<- RELATIVE AMOUNTS => <= = = = = PCT - = = =>
842838 1
842839 2
842840 3 KK5 VM2 MI 2 GI 1 KKu9 GITR 99 WE 1
8u28u41 4
8u28u2 5 KK5 MI 2 GI 2 VR 1 KK63 GI 1 99 WE 1
8u2843 6
su28ul 7

FAMILY CONTROL SECTION: DEPTH 37~ 87 PCT CLAY 36 PCT .1-75MM L6
ANALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL KK KAOLINITE VM VERM-MICA MI MICA Gl GIBBSITE WE WEATH MIN
VR VERMICULITE
RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT L ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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CP84FN132
L MINERALOGY========== === == o e o m oo oo mmm e e --)
(=== e OPTICAL==m====m=m=mmmmmm e mmmmmmmm = ) (mmmmmmmmmmee X-RAY--—--=-=~ ) (---DTA--) (TOT ANAL)
(mmmm e Yo S e e —— ) e CLAY==mmmmmmm e mmmmmm )
SAMPLE HZN FA RE K20 FE
NO. NO. 7BlA 7B1A 7BlA 7B1A 7Bl1A 7B1A 7B1A 7BlA 7Bl1A 7BlA 7Bl1A 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A
Qmmmmmmmmm e PCT=—mmmmm === mmmmmmmm e e > <=---RELATIVE AMOUNTS------ >  K==>=—=-PCT---—=——=—= >
84P2838 1
84P2839 2
84P2840 3 FNES 99 RE99 WE 1 KK5 VM2 MI 2 GI 1 KK49 GI<1 0.8 2.5
84P2841 4
84P2842 5 FNES 99 RE99 WE 1 KK 5 MI 2 GI 2 VR 1 KK63 GI 1 0.7 2.6
84P2843 6
84P2844 7

ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: GI = GIBBSITE RE = RESISTANT MINERALS MI = MICA VM = VERMICULITE-MICA WE = WEATHERABLE MINERALS
KK = KAOLINITE VR = VERMICULITE
RELATIVE AMOUNT: 6 I&DETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
MINERALOGY BASED ON SAND/SILT: '
MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS :
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Print date: 06-03-1985

SERIES: Shilenda NSSL ID #: 84P0517

SOIL SURVEY # S83-FN-990-011

LOCATION: Along road Solwezi Mwinilunga about 60 km WSW of Solwezi NWP Zambia near
Junction to Shilenda school.

LATITUDE: 12-19- -~S LONGITUDE: 025-52- -E
PHYSIOGRAPHY: Upland slope in level or undulating uplands

GEOMORPHIC POSITION: backslope headslope

MICRORELIEF: on lower third of component

SIOPE CHARACTERISITICS: .5% plane, east facing ELEVATION: 1380 m MSL
PRECIPITATION: 1370 mm Ustic moisture regime PERMEABILITY: Moderate
AIR TEMPERATURE: ANN: 18.7, SUM: 19.8, WIN: 14.8

SOIL TEMPERATURE: ANN: 22,2, SUM: 23.1, WIN: 19.1

DRAINAGE: IAND USE: Forest land not grazed
RUNOFF: Rapid

FAMILY CONTROL SECTION: 37 to 87 cm

PARENT MATERIAL: residuum from metamorphic-acidic material
CIASSIFICATION: Clayey, kaolinitic, 1sohyperthezmic Oxic Paleustult
WEATHER STATION: Solwez

DIAGNOSTIC HORIZONS: 0 to 12 am Ochric 37 to 149 om Argillic
DESCRIBED BY: D. Hallbick O. Spaargaren and J. Broekhuis SAMPLE DATE: 11/83
Probably kandic.

A—0 to 12 am; coarse sandy loam; dark grayish brown (10YR 4/2) moist; weak fine
and medium granular structure; very friable, nonsticky, nonplastic; many fine and
medium roots throughout; common medium continuous tubular and many fine and medium
interstitial pores; abrupt smooth boundary.

Six termite chambers sizes 3 to 7 cm. Few filled animal burrows.
84P2838

EA—12 to 37 am; sandy clay loam; yellowish brown (10YR 5/4) moist; weak massive
structure; very friable, slightly sticky, plastic; many fine to coarse roots
throughout; common fine and medium continuocus tubular and many fine and medium
interstitial pores; clear smooth boundary.
84pP2839

Btl—37 to 53 cm; clay; strong brown (7.5YR 5/6) moist; moderate medium and
coarse subangular blocky structure; very friable, very sticky, very plastic; common
discontinuous distinct-thin organic coats on vertical and horizontal faces of peds;
cammon fine roots throughout and few medium roots throughout; many fine and medium
continuous tubular and common fine and medium interstitial pores; very few coarse
rounded ironstone nodules; clear smooth boundary.

Color nodules(5YR 5/6).
84P2840

Bt2--53 to 68 am; clay; reddish yellow (7.5YR 6/6) moist; moderate medium and
coarse subangular blocky structure; friable, very sticky, very plastic; cammon
discontinuous distinct-thin clay films on vertical and horizontal faces of peds; few
fine roots throughout; common fine and medium continuous tubular and few very fine
and fine interstitial pores; gradual smooth boundary.

Clay increases as compared with Btl.
84pP2841
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Bt3—68 to 118 cm; clay; reddish yellow (7.5¥YR 6/8) moist; common fine and medium
faint pinkish gray (7.5YR 7/2) mottles; weak fine and medium subangular blocky
structure; very friable, very sticky, very plastic; few fine and medium roots
throughout; few to common fine continuous tubular and few to common very fine and
fine interstitial pores; very few medium and coarse rounded ironstone nodules;
gradual smooth boundary.

Clay decreases as compared to Bt2 but decrease is less than increase from Btl to
Bt2. Color of nodules is (10R 4/8).
84P2842 -

Bt4—118 to 149 cm; clay; pinkish gray (7.5¥YR 7/2) moist; common fine and medium
distinct very pale brown (10YR 8/4) and reddish yellow (5YR 6/8) mottles; weak
massive structure; very friable, very sticky, very plastic; few patchy faint-thin
clay films on vertical faces of peds; few fine roots throughout; few to common fine
continuous tubular and few to common very fine and fine interstitial pores; very few
medium rounded ironstone nodules; gradual wavy boundary.

Color of nodules is (5YR 6/8).
84P2843

BC—149 to 182 am; clay; yellow (10YR 7/6) moist; many fine and medium praminent
light red (2.5¥R 6/8) and common fine and medium distinct yellow (10¥R 7/6) mottles;’
weak massive structure; very friable, slightly sticky, very plastic; very few fine
roots throughout; very few fine continuous tubular and few to common very fine and
fine interstitial pores; very few to few medium and coarse rounded ironstone
nodules.

Color of nodules is (10YR 4/8).
84pP2844
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FROGRAM: SEARCH FOR &&NBIC  HORIZON 0/ A M[/ 7 24
USING LEAST SOUARES TO FIT CONSTRAINED e/ }}L /(/ﬁ
ARGILLIC

4TH DEGREE FOLYNOMIAL

FROFILE IDENTIFICATION ZAMEBIA Q12 FIRST 4 HORIZONS FOR ARGILLIC EH
HOR I ZON DEFTH AT DEFTH AT MEAMN CLAY
NUMEER TO BOTTOM CONTENT

i Q0 CM 7 M 44.8 %

2 Z EM 21 CM 47.5 %

3 2% CHM 4% CHM G243 %

4 4% CM 29 CHM b A R

e
b C HORIZON BETWEEN 8 AND I8 CM
CLAY CONTENT AT TOF: 45.5 %

AT BOTTOM: 53.9 %
DIFFERENCE? 8.3 %
RATIO: 1.18

THINNEST HORIZON FULFILLING CONDITIONS
THIEBKNESS 28.3 CM ( 8.4 - Ib6.7 CM)

CLAY CONTENT AT TOP: 45.7 7%
AT BOTTHGM:  S3.7 %

DIFFERENCZE 8.0 |%
RATIO: 1.18

an :
HYFOTHESIS THAT THERE IS & K HORIZON I8 TRUE

WITH LESS THAN 75% PROBABILITY

TESTSTATISTIC = 0.545 WITH STUDENT’S
DISTRIBUTION (DF 1)
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' SAMPLED AS: CLAYEY, KAOLINITIC, ISOHYPERTHERMIC TYPIC HAPLUSTOX
‘S S 8U4FN-990 -012 DATE 05/31/85 SAMPLE NO. 84P2845-2850 U. S. DEPARTMENT OF AGRICULTURE
3 PEDON NO.  84P 518 SOIL CONSERVATION SERVICE
% ZAMBIA PROJECT NO. 84P 97 NATIONAL SOIL SURVEY LABORATORY
3 LINCOLN, NEBRASKA 68508-3866
~3 GENERAL METHODS  1B1A, 2A1, 2B
QD
X -1-- -2-- -3-- =lf== -5-- -f-= =7-- =-8-- =-9-- -10- =-11- =12- =13- =14~ =15- =16- =17- =-18- =-19- - =-20-
(- - =TOTAL - - -)(- -CLAY- -)(- =-SILT- -)(- = = = = =SAND- - = - - -)(-COARSE FRACTIONS(MM)-)(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M c VC = = - = WEIGHT = - = = WT
SAMPLE HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 =5 1 2 5 20 .1- PCT OF
NO. NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 =-.10 =-.25 =-.50 -1 -2 -5 =20 -75 75 WHOLE
<= = = == - - - - - - - PCT OF <2MM (3A1) = = = = = = = = = = = = - > <- PCT OF <75MM(3B1)-> SOIL
8u2845 1S 0- 7 A uy.8 16.9 38.3 3.7 13.2 18.3 13.7 3.2 1.8 1.3 TR -- -- 20 --
8u2846 2s  7- 21 BA 47.3 16.0 36.7 3.4 12.6 18.1 13.1 3.1 1.6 0.8 TR -- - 19 --
842847  3S 21- 43 BW1 52.3 16.4 31.3 3.3 13.1 16.6 10.1 2.1 1.6 0.9 TR -- -- 15 --
842848  uS u43- 99 BW2 53.3 16.8 29.9 3.7 13.1 16.6 9.1 1.6 1.5 1.1 TR -- -- 13 --
842849  5S 99-140 BW3 47.3 22.4 30.3 7.2 15.2 17.5 8.9 1.5 1.4 1.0 -- -- -- 13 --
842850 6S 140-187 BW3 u5.2 24.6 30.2 8.7 15.9 18.1 9.0 1.5 1.2 0.4 TR -- -- 12 --
ORGN TOTAL EXTR TOTAL (= - DITH-CIT - =)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRD
c N EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
SAMPLE HZN FE AL MN CEC BAR LL Pl  MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. NO. 6A1C 6B3A 6R3A 6C2B 6G7TA 6D2A  8D1  8D1 ULF1 4F  L4LA3A U4A1D LATH U4D1  4B4  L4BI1C U4B1C Uu4B2A 4C1
R PCT OF <2MM - - - - - - - > PCT <0.4MM <- - G/CC - - => CM/CM <- - -PCT OF <2MM - -> CM/CM
842845 1 1.90 3.4 0.4 TR 0,15  0.35 35 12 15.6
8l2846 2 1.18 3.4 0.4 TR 0.13 0.34 1.29 1.37 0.020 21.6 16.0 0.07
8u2847 3 0.71 3.7 0.4 TR 0.09 0.32 36 12 1.29 1.33 0.010 21.2 16.7 0.06
842848 4 0.34 4.0 0.4 TR 0.07 0.32 1.16 1.20 0.011 22.8 17.0 0.07
8u2849 5 0.23 3.9 0.4 TR 0.07 0.36 38 7 1.16 1.21 0.014 22.4 17.1 0.06
842850 6 0.18 4.0 0.4 TR 0.06 0.39 1.20 1.24 0.011 23.0 17.8 0.06

HHN CONTINUATI ON ON NEXT P AGE s+
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SAMPLE
NO.

8L2845
8u28L46
8L2847
8L2848
8L2849
842850

SAMPLE
NO.

8L28u5
8L2846
8u28u7
842848
842849
842850

PAGE 2 OF 2 PAGES

MUTANDA S 8UFN-990 -012 DATE 05/31/85 PEDON NO. 84P 518 NATIONAL SOIL SURVEY LABORATORY
-1== =2-= =3== =l== =5e= =f== === =8== =9== =10- =11= =12- =13- =14- =15- =16- =-17- =18- -19- =20-
(- NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - - =CEC - - =) AL -BASE SAT- CO3 AS RES. COND.(= = = =PH = = =)
CA MG NA K  SUM ITY AL SUM  NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL OAC <2MM  /CM /CM IN  .01M
NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B  5G1 5C3 5C1 6E1G  8E1 81 8C1G 8C1F 8CI1F
Cm m = e e e .- - MEQ / 100 G = = = = = = = = = = = > <= = = = = PCT = = = => 1:2 1:1
1 -- 0.2 TR 0.3 0.5 9.7 1.4 10.2 6.9 1.9 74 5 7 4.1 4.2 5.0
2 -- 0.1 TR 0.1 0.2 9.2 1.5 9.4 6.1 1.7 88 2 3 4.2 4.2 L.9
3 -- 0.1 TR 0.1 0.2 6.8 0.9 7.0 4.5 1.1 82 3 4 b.2 4.3 5.2
u - TR TR 0.1 0.1 5.1 0.2 5.2 3.7 0.3 67 2 3 4.4 4.5 5.0
5 0.1 TR TR TR 0.1 B4.1 .2 3.2 2 3 4.6 5.0 5.4
6 TR TR TR - TR 4.3 4.3 2.8 1 4.7 4.6 5.8
(= = = = = = = = = MINERALOGY = = = = = = = = =
(= = = = = = = CLAY = = = = = = = (= = =) =
(- - = = X-RAY - = = =)(- -DTA - -) TOTAL DOM
. N <2U - - - =)(- -<2U - -) RES WEATH
NO. 7A21 7A21 7A21 T7A21 TA3  T7A3  T7B1A T7B1A
<- RELATIVE AMOUNTS => <= = = = - PCT - - - =>
;
2
3 KK 5 Gl 2 GE 2 HE 1 KK41 Gl 6 99 WE 1
u
5 KK5 GI 3 GE 2 MI 1 KK52 GI 7 97 WE 3
6
FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 53  PCT .1-75MM |
ANALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL KK KAOLINITE Gl GIBBSITE GE GOETHITE HE HEMATITE WE WEATH MIN
M1 MICA
RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE



CP84FN132
(e MINERALOGY-------==——e—m———— N e ) -
(e OPTICAL-~————————— e mm e ) (e X-RAY---—=—=—- ) (---DTA--) (TOT ANAL)
(e SAND/SILT === == e e e ) (e CLAY--——-———————————— )
SAMPLE HZN FA RE K20 FE
NO. NO. 7B1A 7B1A 7B1lA 7BlA 7B1A 7B1A 7B1A 7B1lA 7BlA 7BlA 7Bl1A 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A
St 2 64 B > <----RELATIVE AMOUNTS------> <(======- PCT-——=—==—== >
84p2845 1
84pP2846 2
84P2847 3 VFS 99 RE99 WE 1 KK5 GI 2 GE 2 HE 1 KK41 GI 6 0.5 7.8
84pP2848 4
84P2849 5 VFS 97 RE97 WE 3 KK5 GI 3 GE2 MI 1l HE1l KK52 GI 7 0.5 19
84P2850 6
ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT

KIND OF MINERAL:

- KK = KAOLINITE

RELATIVE AMOUNT:
MINERALOGY BASED
MINERALOGY BASED

FAMILY PLACEMENT:

COMMENTS :

GE = GOETHITE GI = GIBBSITE

MI = MICA

6 INDETERMINATE

ON SAND/SILT:

ON CLAY:

HE = HEMATITE RE =

5 DOMINANT

4 ABUNDANT

3 MODERATE

RESISTANT MINERALS WE

2 SMALL

WEATHERABLE MINERALS

1 TRACE



Print date: 06-03-1985

SERIES: Mutanda NSSL ID #: 84P0518

SOIL SURVEY # S83-FN-990-012

LOCATION: Mutanda about 32 km SSW of Solwezi NWP Zambia. Pit located 5 km SW of
Mutanda Mission along road to Kasempa. .

LATITUDE: 12-25- -S LONGITUDE: 026-14- -E
PHYSIOGRAPHY: Upland slope in level or undulating uplands

GEOMORPHIC POSITION: summit interfluve

MICRORELIEF:

SLOPE CHARACTERISITICS: ELEVATION: 1200 m MSL

PRECIPITATION: 1370 mm Ustic moisture regime PERMEABILITY: Moderately rapid
ATR TEMPERATURE: ANN: 18.7, SUM: 19.8, WIN: 14.8

SOIL TEMPERATURE: ANN: 22.2, SUM: 23.1, WIN: 19.1

DRAINAGE: Well drained LAND USE: Forest land not grazed

RUNOFF: Moderate

FAMILY CONTROL SECTION: 25 to 100 cm

PARENT MATERIAL: residuum from metamorphic material

CLASSIFICATION: Clayey, kaolinitic, isohyperthermic Typic Haplustox

WEATHER STATION: Solwez

DIAGNOSTIC HORIZONS: 0 to 7 cm Ochric 21 to 187 om Oxic

DESCRIBED BY: D. Hallbick O. Spaargaren and J. Broekhuis SAMPLE DATE: 11/83
1. Few filled animal burrows throughout. 2. In surrounding area of the pit many
small anthills and many very large anthills 140 m apart.

A—100 to 7 cm; dark red (2.5YR 3/6) clay; dark reddish brown (2.5YR 3/4) moist;
moderate medium and coarse granular structure; slightly hard, very sticky, plastic;
many fine and medium roots throughout; few fine and medium continuous tubular and
cammon very fine void between rock fragments pores; clear smooth boundary.

No clod samples horizon too thin.
84p2845

BA—7 to 21 cm; red (2.5YR 4/6) clay; dark red (2.5YR 3/6) moist; weak fine and
medium subangular blocky structure; slightly hard, very sticky, plastic; common fine
and medium roots throughout and few coarse roots throughout; common fine and medium
interstitial and tubular and common very fine void between rock fragments pores;
clear smooth boundary.

Interstitial pores smaller than tubular pores., Few cracks 55 to 90 cm apart fram
base of BA horizon downwards into Bw3.
84P2846

Bwl--21 to 43 am; red (2.5YR 4/8) clay; dark red (10R 3/6) moist; moderate fine
and medium subangular blocky structure; slightly hard, very sticky, plastic; few
patchy faint-thin skeletans (sand or silt) in root channels and/or pores; common
fine and medium roots throughout and few coarse roots throughout; common fine and
medium interstitial and tubular and few very fine void between rock fragments pores;
gradual smooth boundary.

Skeletans consist of extremely aggregated clay particles acting as skeletans.
Interstitial pores smaller than tubular pores.
84p2847

Bw2—43 to 99 cm; red (2.5YR 4/8) clay; dark red (10R 3/6) moist; massive parting
to moderate very fine granular; soft, very sticky, very plastic; few patchy
faint-thin skeletans (sand or silt) in root channels and/or pores; common fine and
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medium roots throughout and few coarse roots throughout; many medium interstitial
and tubular pores; diffuse smooth boundary.

More skeletans than in Bwl. One large partly filled termite cavity 60 cm wide and 25
cm high. i

84pP2848

Bw3—99 to 187 cm; red (2.5YR 4/8) clay; dark red (10R 3/6) moist; massive
parting to moderate very fine granular; soft, very sticky, plastic; few patchy
faint-thin skeletans (sand or silt) in root channels and/or pores; few to common
fine and medium roots throughout and very few coarse roots throughout; many medium
interstitial and tubular pores.

Slightly less sticky than other horizons. Horizon split for sampling 99 to 140 cm
No. 2849 and 140 to 187 cm No. 2850.
84P2849



FROGRAM:  SEARCH  FOR EANDIT  HORIZON

USING LEAST SAUARES TO FIT CONSTRATNED

O _CHEL ToN

FROFILE IDENTIFICATION ZAMERIA 013 CHELSTON “H o= 1f

4TH DEGREE FOLYNOMIAL

HORTZ0M DEFTH AT DEFTH AT MEAN CLAaY
MUMEBER T BOTTOM CONTENT

e v v sl o v s e sanen sonne 0 -

0 CM 24 M 21.7 %4
24 OH EEOOM 28,8 %
38 CM Ha OM 4.9 %
bhé DM 109 CH 41.%

1097 M 25 CHM 44,

SR

1 ~t

n

o 0

{4
L
& .=
o

N FANDIC HORIZON FOUND

HYPOTHESIS THAT THERE IS5 NO EANDIC HORIZON IS TRUE
WITH LESS THAM 75% PROBABILITY ‘ B

FESTSTATISTIC = 0,201 WITH STUDENT®S
JLBTRIBUTION (DF 2

FOFILE IDENTIFICATION ZQMBIAAQE&'CHECH ON AME e e e

IORT ZOM DEFTH AT DEFTH AT MEANM CLAY
LIMBER TO BOTTOM CONTENT

1 0 OCM 24 CHM 21.7 %4
2 24 M I8 CH 28.5 %
A a8 OCM &b CM 4.9 %
4 oY 109 CM 41.%9 4

= \
| v
M);HJRIZ ON BETWEEN 20 AND 50 OM

LAY CONTENT AT TOF: 23.9 %

AT BOTTOM: 24,8 %
YIFFERENCE 10.%9 4
AT IO 1. 4&

THINNEST HORIZON FULFILLING CONDITIONE
THICKNESS 14.2 CM ( 28,2 - 4%, 4 O

SLAY CONTENT AT TOF:  26.7 &

AT BOTTOM:  32.0 %4
DIFFERENCE T 4
AATIO:

e e
@t‘%éﬂ te
HYPFOTHESITIS THAT THERE IS & O OHORIZON I8 TRUE

WITH MORE THAN 90% FROBABILITY

TESTSTATISTIC = 13,782 WITH STUDENT™S
DISTRIBUTION (DF 12
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SAMPLE
NO.

842851
842852
842853
8L2854
842855
842856

SAMPLE
NO.

842851
842852
842853
8Lu2854
842855
842856

CHELSTON A1
W PAGE 1 OF 2 PAGES
SAMPLED AS: CLAYEY, KAOLINITIC, ISOHYPERTHERMIC OXIC PALEUSTALF kgw
S 84FN-990 -013 DATE 05/31/85 SAMPLE NO. 84P2851-2856 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO.  8U4P 519 SOIL CONSERVATION SERVICE
ZAMBIA PROJECT NO. 8u4P 97 NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS  1B1A, 2A1, 2B
-1-= =2-= =3-= -f-= =5-= =f== === =8== =9-= =10- =11-, =12- =13= =14- =-15- =16- =-17- =-18- =19- =-20-
(- - =TOTAL - - -)(=- =CLAY- =-)(- =SILT= =)(= = = = = =SAND- - - - - -)(-COARSE FRACTIONS(MM)=-)(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M ¢ VC = = = = WEIGHT = = = = WT
HZN DEPTH HORIZON LT .002 .05 Ly LT .002 ‘Yoz .05 .10 25 5 1 > 5 20 .1- PCT OF
NO. (CM) .002 -.05 -2 .0002 .002 =-.02 =-.05 =-.10 =.25 =-.50 -1 -2 -5 =20 =75 75 WHOLE
D PCT OF <2MM. (3A1) = = = = = = = = = = = = = > <= PCT OF <75MM(3B1)-> SOIL
1S 0- 24 AP1 21.7 17.6 60.7 6.5 11.1 24.3 29.4 5.7 1.0 0.3 =-- -- -- 36 --
2S 24- 38 AP2 28.5 16.8 54.7 6.7 10.1 21.4 27.0 5.0 1.0 0.3 == -- -- 33 --
3S  38- 66 BT1 34.9 15.3 149.8 6.4 8.9 19.8 24.4 4.2 0.9 0.5 -- -- -- 30 --
4s  66-109 BT2 41.9 13.8 44.3 5.5 8.3 17.5.21.5 4.1 0.8 0.4 TR =% -- 27 --
55 109-157 BT3 u4.5 13.9 41.6 5.4 8.5 18.2 19.0 3.4 0.8 0.2 TR L -- 23 --
6S 157-195 BTY 42.0 15.9 42.1 6.4 9.5 20.0 18.5 2.6 0.7 0.3 TR -- - 22 TR
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRD
¢ N S EXTRACTABLE 15 = LIMITS = FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN CEC BAR LL PI  MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1  8D1 4F1 UF  LA3A U4AID U4ATH 4D1  4B4  LB1C U4B1C U4B2A L4C1
<= = = - - == PCT OF <2MM = = = = = = = PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
1 0.63 0.048 2.1 0.2 .35 22 8 1.73 1.76 0.006 11.8 7.6 0.07
2 0.55 0.042 2.5 0.2 .33 1.86 1.92 0.011 13.3 9.4 0.07
3 0.49 0.039 3.1 0.2 .32 29 14 1.62 1.68 0.012 16.9 11.2 0.09
4 0.39 3.6 0.3 .32 1.55 1.61 0.013 17.0 13.2 0.06
5 0.24 3.8 0.3 ¢ 35 18 1.43 1.49 0.014 18.7 13.7 0.07
6 0.18 3.7 0.3 0.30 1.47 1.54 0.016 17.0° 12.8 0.06
##%  CONTINUATION ON NEXT PAGE ###

’/l ‘, I,ﬂ;":\ ¢ } ‘;/
Vi /LLZDLCKC\C

(Lge Wie

> 20 %
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SAMPLE
NO.

842851
8L2852
8L2853
8L285u
842855
842856

SAMPLE
NO.

8u2851
8L2852
8u2853
8Lu2854
8Lu2855
842856

PAGE 2 OF 2 PAGES

CHELSTON S 84FN-990 -013 DATE 05/31/85 PEDON NO. 8U4P 519 NATIONAL SOIL SURVEY LABORATORY
“l== =2e= =3== =lj== =5-= === =T== -8== =9-= =-10- =11- =12-= =13= =14- =15- =16- =17- =18- =-19- =-20-
(- NHLOAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND.(- - - -PH = = =
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
HZN SB5A 5BS5A 5B5A 5B5A BASES CATS OAC + AL OAC <2MM  /CM JCM  IN  .O01M
NO. 6N2E 602D 6P2B 6Q2B 6HS5A 6G9A 5A3A 5A8B 5A3B 5G1 5C3 5C1 6E1G 8ET 8l 8C1G 8C1F 8CI1F
o = = s MEQ / 100 G = = = =& = = = = = = Bl s = =5 = POT & = = = 1:2 1:1
“ru,\ [Q:“")C/
1 4.0 1.2 0.1 0.2 5.5 1.8 7.3 b8y 75 100 6.0 6.3 6.7
2 3.3 1.1 TR 0.2 4.6 2.3 6.9 U4.6+Y) 4 67 100 5.8 6.2 6.8
3 2.9 1.4 TR 0.2 3.4 3.9 7.3 4.9 u7 69 5.1 5.5 6.0
4 1.8 1.1 TR 6/2 31 %1&.6 7.7. L.8 40 6 4.8 5.0 5.6
5 1.8 1.2 TR ‘041 .3Li' 3@ (6.9~ u.2. 5.1 5.5 5.8
6 1.7 1.3 TR @y 301 2.7 3 3.8 5%1 82° - 5.6 5.9 6.2
< ) T YTy MINERALOGY = = = = = = = = = )
N il (o o= = =& = CLAY = = = = = = = )
(- = = = X-RAY - - - =)(- -DTA - -) TOTAL DOM
HZN fid = = = = <2y - - = =)(- -<2U - -) RES WEATH
NO. 7A21  TA21 T7A21 T7A21 T7A3  T7A3  T7B1A T7BI1A
<- RELATIVE AMOUNTS -> <- - - - = POT = = = =
1 ﬁ s 7
3 ‘ KK 4 MI 3 GI 1 GE 1 KK25 GITR
n
5 8 KK5 MI 3 GI 1 GE1 KKhd/ GITR
6 .
FAMILY CONTROL SECTION: DEPTH 38- 88  PCT CLAY 38 PCT .1-75MM 29
ANALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL KK KAOLINITE Ml MICA Gl GIBBSITE GE GOETHITE
RELAT IVE AMOUNT 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE



CP84FN132
T —— MINERALOGY == = = = = = = = o e e e e e e e e e e e e )
e 0] (o)} T —— ) (mmmmmmmmmeee X-RAY====mmmmm ) (---DTA--) (TOT ANAL)
(mmmm e e e N ) S S S e — I O CLAY - -==)
SAMPLE HZN FA  RE : K20 FE
NO. NO. 7B1A 7BlA 7BlA 7BlA 7Bl1A 7BlA 7Bla 7BlA 7BlA 7BlA 7BlA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A
Qmmmmmmm e PCT- _— --=> <==--RELATIVE AMOUNTS------ > Kmmmmmee PCT-==———===== >
84P2851 1
84P2852 2
84P2853 3 KK 4 MI 3 GI 1 GE 1 KK25 GI<1 1.5 8.1
84P2854 4
84P2855 5 KK5 MI 3 GI 1 GE 1 KK40 GI<K1 1.3 8.3
84P2856 6
ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: GE = GOETHITE GI = GIBBSITE MI = MICA KK = KAOLINITE
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

MINERALOGY BASED ON SAND/SILT:

MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS :



48

Print date: 06-03-1985

SERIES: Chelston NSSL ID #: 84P0519
SOIL SURVEY # S83-FN-990-013
LOCATION: Unza farm about 20 km E of Lusaka LuP Zambia. Pit located next to the Met.
Station Univ. farm.
IATITUDE: 15-23- -S LONGITUDE: 028-28- -E
PHYSIOGRAPHY: Upland slope in level or undulating uplands
‘GEOMORPHIC POSITION: shoulder headslope
MICRORELIEF: on upper third of camponent
SIOPE CHARACTERISITICS: .5% plane, east facing ELEVATION: 1140 m MSL
PRECIPITATION: 810 mm Ustic moisture regime PERMEABILITY: Moderately slow
ATR TEMPERATURE: ANN: 20.2, SUM: 21.6, WIN: 15.7
SOIL TEMPERATURE: ANN: 23.0, SUM: 23.4, WIN: 20.3 : . “p o | ae
DRAINAGE: Moderately well drained LAND USE: Cropland irrigated / Jd& e’
RUNOFF: Moderate o't - ’ I :
FAMILY CONTROL SECTION: 38 to 88 cm ; ) onl M
PARENT MATERIAL: residuum from limestone material ‘ J(i(fdv YW p &6 1
CLASSIFICATION: Clayey, kaolinitic, isohyperthermic Oxic Paleustalf Ll u/l
WEATHER STATION: LUSAKA /
DIAGNOSTIC HORIZONS: 0 to 38 am Ochric 38 to 195 am Argillic
DESCRIBED BY: D. Hallbick O, Spaargaren and Wen T. T. SAMPLE DATE: 11/83
Apl—0 to 24 am; reddish brown (5YR 4/4) silty clay; dark reddish brown (5YR 3/4)
moist; moderate fine and medium subangular blocky structure; slightly hard; few
patchy distinct-thin organic coats on lower surfaces of peds or stones; few fine
roots throughout; few to common micro to fine interstitial and tubular pores; clear
smooth .
Coats occur only in the lower part of the horizon.
84P2851

Ap2—24 to 38 cm; dark reddish brown (2.5YR 3/4) clay; dark reddish brown (2.5YR
3/4) moist; weak coarse and very coarse platy structure parting to moderate fine and
medium subangular blocky; hard; common discontinuous distinct-thin dark reddish
brown (5YR 3/3) organic coats on vertical and horizontal faces of peds; few fine
roots throughout; few to common micro to fine interstitial and tubular pores; abrupt
smooth boundary. .
84p2852

Btl--38 to 66 cm; clay; dark reddish brown (2.5YR 3/4) moist; moderate coarse
subangular blocky structure; friable; few patchy faint-thin clay films on vertical
and horizontal faces of peds; few discontinuous faint-thin clay films in root
channels and/or pores; few fine roots throughout; many fine and medium continuous
tubular and common fine void between rock fragments pores; gradual smooth boundary.
84p2853

Bt2—66 to 109 cm; clay; dark red (2.5YR 3/6) moist; moderate coarse subangular
blocky structure; friable; common discontinuous distinct-thin clay films on vertical
and horizontal faces of peds; few discontinuous faint-thin clay films in root
channels and/or pores; few fine roots throughout; many fine and medium continuous . .
tubular and common fine void between rock fragments pores; clear smooth boundary.
84P2854

]
m

Bt3—109 to 157 cm; clay; red (2.5YR 4/6) moist; weak fine and medium subangular .
blocky structure; very friable; few patcHy distinct-thin clay films on vertical and



horizontal faces of peds and clay films in root channels and/or pores; very few fine
roots throughout; common fine and medium continuous tubular and common fine void
between rock fragments pores; diffuse smooth boundary.

Few termite cavities occur of 8 to-1l cm wide.

84P2855

Bt4—157 to 195 cm; clay; red (2.5YR 4/6) moist; weak fine and medium subangular
blocky structure; very friable; few patchy faint-thin clay films on vertical and
horizontal faces of peds; very few fine roots throughout; common fine and medium
continuous tubular and common fine void between rock fragments pores.

- 84P2856
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KAFUE
PAGE 1 OF 2 PAGES
SAMPLED AS: FINE, MONTMORILLONITIC, ISOHYPERTHERMIC UDIC CHROMUSTERT
S 84FN-990 -014 DATE 05/31/85 SAMPLE NO. 8LP2857-2862 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO. 8uP 520 SOIL CONSERVATION SERVICE
ZAMBIA PROJECT NO. 84P 97 NATIONAL SOIL SURVEY LABORATORY

LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS 1B1A, 2A1, 2B

-1== =2-= =3== =lf== =5-= === =7-= -8-- <-9-- =-10- =11~ =12- =13- =14= =15- =-16- =17- =-18- =-19- -20-
(- - -TOTAL - - =)(= =CLAY- -)(- =SILT- -)(= = = = = =SAND- - - - - -)(-COARSE FRACT|ONS (MM) - ) (>2HM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C V€ = = = =WEIGHT = = = = WT
SAMPLE HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 <3 1 2 5 20 .1- PCT OF
NO. NO. (CM) .002 -.05 -2 .0002 .002 -.02 =-.05 =-.10 =-.25 =-.50 -1 -2 -5 =20 ~-75 75 WHOLE
D T PCT OF <2MM (3A1) = = = = = = = = = = = = = > <= PCT OF <75MM(3B1)-> SOIL
842857 1S 0- 8 A 50.6| 19.4 30.0 38.3 9.3 10.1 9.1 12.5 5.8 2.0 0.6 1 TR -- 22 1
842858 2S 8- 24 BW 52.9| 21.0 26.1 34.9 11.7 9.3 8.1 10.4 5.1 1.7 0.8 =-- -- -- 18 --
842859  3S 24~ T4 BK1 52.4| 20.7 26.9 29.6 11.9 8.8 8.2 10.3 5.2 1.9 1.3 2 1 - 21 3
842860 4S  Tu-105 BK2 53.8/ 20.9 25.3 29.1 12,1 8.8 7.5 9.5 4.6 1.9 1.8 1 TR -- 19 1
842861  5S 105-133 BK2 56.0/ 19.0 25.0 27.7 12.8 6.2 7.7 9.4 4.3 1.7 1.9 1 2 - 20 3
842862 6S 133-154  BCK | 56.0| 18.6 25.4 25.1 12.8 5.8 7.8 9.5 4.5 1.9 1.7 2 2 -- 21 4
' :quv
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRD
c N s EXTRACTABLE 15 = LIMITS = FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
SAMPLE  HZN FE AL MN CEC BAR LL PI  MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1  8D1 LF1 UF  4A3A U4ATD U4ATH 4D1  4B4  4BIC U4BIC UB2A U4C1
<= == - - - PCT OF <2MM = = = - = = = > PCT <0.4MM <- - G/CC - - => CM/CM <- = =PCT OF <2MM - -> CM/CM
842857 1 2.45 0.186 2.3 0.3 TR [0.61 /0.34  us 26 1.40 1.73 0.073 26.5 17.4 0.13
8u2858 2 0.81 0.067 2.7 0.4 TR /0.55 | 0.31 1.55 1.93 0.076 23.1 16.2 0.11
842859 3 0.57 0.045 2.6 0.3 TR [ 0.55 | 0.33 53 34 1.57 2.10 0.100 23.3 17.2 0.09
842860 4 0.56 2.6 0.3 TR [ 0.53 | 0.36 1.57 2.03 0.089 24.3 19.1 0.08
842861 5 0.47 2.5 0.3 TR| 0.50 | 0.34 56 35 1.53  1.99 0.090 26.1 19.3 0.10
842862 6 0.36 2.5 0.3 TR| 0.51 [ 0.36 1.53 1.99 0.090 27.0 20.0 0.11

Lkt CONTINUATI ON ON NEXT P AGE dEHan



SAMPLE
NO.

8Lu2857
8L2858
842859
842860
842861
842862

SAMPLE
NO.

842857
8L2858
8L2859
8L2860
8L2861
8L2862

MINERALOGY:

Q
MEQ / 100 G

MG NA
5B5A 5B5A
602D 6P2B
11.0 0.2
10.0 0.6
12.1 2.5
15.7 6.0
16.0 7.6
4.5 8.0

MG NA
601B 6P1B

1.7 1.1

0.5 1.3

0.2 3.7

1.2 13.8
17.2 43.1
17.0 4L7.7

FAMILY CONTROL SECTION:
S= ALL ON SIEVED <2MM

RELATIVE AMOUNT

S 8U4FN-990 -014

(- -CEC-
5B5A BASES

6Q1B 611B 6J1B
MEQ / LITER

_ W =N
© e o o e o

KIND OF MINERAL KK

INDETERMINATE

DATE 05/31/85

..9__

NHL4-
OAC
5A8B

30.9
29.3
28.6
28.7
27.9
28.5

MT MONTMORILL

5 DOMINANT

-) EXCH

H20 SALTS

WVWENW =

PAGE 2 OF 2 PAGES
PEDON NO. 84P 520 NATIONAL SOIL SURVEY LABORATORY
-12- -13- =14- =-15- =-16- =17- =-18- =-19- =-20-

(- NH4UOAC EXTRACTABLE BASES -) ACID-

BASE CO3 AS RES. CASO4 AS (- - - =PH - - -)
SATURATION CACO3 OHMS GYPSUM SAT CACL2 H20
SUM NHLOAC <2MM /CM <2MM <20MM PASTE .01M
5C3 5C1 6E1G 8E1 6F1A 6F4 8C1B 8C1F 8CI1F

<= =pPCT- > PCT <= =PCT -> 1:2 1:1
83 97 6.6 6.2 6.7
89 97 7.2 6.8 7.4
100 TR 8.0 7.7 8.4
2 880 -- 8.1 8.0 8.5
1 1 7.7 7.9 8.1
1 1 7.8 7.9 8.3
—————— )(= = = = = = = = =MINERALOGY = = = = = = = = =)
ELEC. (= = = = = = = CLAY = = = = = = = )(~ - =) =)
COND. (- - - - X-RAY - - = =)(- -DTA - -) TOTAL DOM
8A3A (-~ - = - - <2U - - - =)(- -<2U - -) RES WEATH
MMHOS T7A21 T7A21 T7A21 T7A21 T7A3  TA3  7B1A TB1A
/CM <= RELATIVE AMOUNTS -> <= = = = = PCT - - = =>
0.51
0.27
0.47 KK U4 MT 3 GE 2 VR 1 KK35 99 BTTR
1.67
6.19 KK 4 MT 3 GE 2 KK32 99 CBTR
6.51

GE GOETHITE VR VERMICULITE BT BIOTITE

L ABUNDANT 3 MODERATE 2 SMALL 1 TRACE



CP84FN132

(=mmmmme e MINERALOGY--==—-— - e - )
(e e OPTICAL======= === O X-RAY==mmmmmmm ) (---DTA--) (TOT ANAL)
(e e e o SAND/SILT========mmmmmmoeeoee e I e R CLAY---- - -)
SAMPLE HZN FA 'RE K20 FE
NO. ~ NO. 7Bla 7B1A 7BlA 7BlA 7BlA 7BlA 7BlA 7BlAa 7BlA 7BlA 7BlA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3  6Q3A 6C7A
T PCT-===mmmmmmm e > < RELATIVE AMOUNTS------ > Kmmmmmee PCT-——==mmmmm >
84r2857 1 . ,
84P2858 2 ,
84P2859 3 FNES 99 Q292 QC 6 RA 1 HNK1 BT<1 KK 4 MT 3 GE 2 VR 1 KK35 0.5 6.6
84P2860 4
84P2861 5 FNES 99 Q295 RA 3 QC 2 EP<l TM<1 FK<1 CB<l KK 4 MT 3 GE 2 KK32 0.5 6.4
84P2862 6

ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: GE = GOETHITE QC = CLAY-COATED QUARTZ QZ = QUARTZ RA = RESISTANT AGGREGATES BT = BIOTITE
' HN = HORNBLENDE MT = MONTMORILLONITE VR = VERMICULITE KK = KAOLINITE TM = TOURMALINE
CB = CARBONATE AGGREGATES EP = EPIDOTE FK = POTASSIUM FELDSPAR
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
MINERALOGY BASED ON SAND/SILT: 4
MINERALOGY BASED ON CLAY:
FAMILY PLACEMENT:

COMMENTS :

!
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Print date: 06-03-1985

SERIES: Kafue NSSL ID #: 84P0520

SOIL SURVEY # S83-FN-990-014

LOCATION: Harthoorn's farm 10 km W of Kafue LUP Zambia. Pit located about 250 m SE
of fish farm offices.

IATITUDE: 15-46- -S LONGITUDE: 027-55- -E
PHYSIOGRAPHY: Broad plain in lake Plains

MICRORELIEF: gilgai less than 20 cm on middle third

SLOPE CHARACTERISITICS: ELEVATION: 990 m MSL ’

PRECIPITATION: 780 mm Ustic moisture regime PERMEABILITY: Very slow

ATR TEMPERATURE: ANN: 20.8, SUM: 22.5, WIN: 16.0

DRAINAGE: Samewhat poorly drained LAND USE: Pasture land and native pasture
RUNOFF: Very slow

FAMILY OONTROL SECTION: 25 to 100 cm

PARENT MATERIAL: lacustrine from sedimentary material

CLASSIFICATION: Fine, montmorillonitic (calcareous), isohyperthermic Udic
Chramustert

WEATHER STATION: Kafue

DIAGNOSTIC HORIZONS: 0 to 8 cm Ochric 8 to 133 cm Cambic 24 to 154 am CGalcic
DESCRIBED BY: D. Hallbick O. Spaargaren and C. Kalima SAMPLE DATE: 11/83
Not sure of length of time cracks are open may be Typic. Cracks are 4 cm wide at a
depth of 50 cm. Polygon diameter about 90 to 100 cm.

A—O0 to 8 cm; dark grayish brown (2.5Y 4/2) clay; very dark grayish brown (2.5Y
3/2) moist; few to common fine prominent yellowish red (5YR 5/8) mottles; strong
medium and coarse granular structure; hard, very sticky, very plastic; many fine and
medium roots throughout; many very fine and fine void between rock fragments pores;
common fine rounded ironstone nodules; clear smooth boundary.
84p2857 .

Bw—8 to 24 cm; olive (5Y 4/3) clay; dark olive gray (5Y 3/2) moist; few to
common fine praminent yellowish red (5YR 5/8) mottles; strong medium and coarse
subangular blocky structure; hard, very sticky, very plastic; few continuous thin
intersecting slickensides on faces of peds; many fine and medium roots throughout;
many fine and medium discontinuous tubular pores; common fine and medium rounded
ironstone nodules and few fine and medium rounded lime nodules; clear smooth
boundary.
84pP2858

Bkl—24 to 74 am; olive gray (5Y 4/2) clay; dark olive gray (5Y 3/2) moist;
strong medium and coarse angular blocky structure; hard; many thin intersecting
slickensides on faces of peds; common to many fine roots throughout; few to common
very fine and fine discontinuous tubular pores; common fine to coarse rounded lime
nodules and common fine and medium rounded ironstone nodules; gradual wavy boundary.
84pP2859 ’

Bk2--74 to 133 am; olive gray (5Y 4/2) clay; dark olive gray (5Y 3/2) moist;
strong medium and coarse angular blocky structure; hard, very firm; many thin
intersecting slickensides on faces of peds; common fine roots throughout; few to
common very fine and fine discontinuous tubular pores; many fine to coarse rounded
lime nodules and common fine and medium rounded ironstone nodules; gradual smooth
boundary.

Horizon split for sampling 74 to 105 cm No. 2860 and 105 to 133 cm No. 2861.
84P2860
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BCk—133 to 154 cm; clay; olive (5Y 4/3) moist; moderate medium and coarse
angular blocky structure; very firm; common thin intersecting slickensides on faces
of peds; few fine roots throughout; few fine discontinuous tubular pores; many fine

to coarse rounded lime nodules and many fine rounded ironstone nodules.
84P2862
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SAMPLE
NO.

842863
842864
842865
8L2866
842867
842868
842869

SAMPLE
NO.

8L2863
8L2864L
842865
842866
8L2867
8L2868
8LU2869

\N\J )FIQ oLon 1A o 12|

NAKAMBARA \\ Ve I& '
4 PAGE 1 OF 2 PAGES
SAMPLED AS: nzzafy, MIXED, *0@HYPERTHERMIC/;>$1§ PALEUSTALF /g
S 84FN-990 -015 DATE 05/31/85 SAMPLE NO. 84P2863-2869 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO.  84P 521 SOIL CONSERVATION SERVICE
ZAMBIA PROJECT NO. 84P 97 NATIONAL SOIL SURVEY LABORATORY

LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS 1B1A, 2A1, 2B

-1== =2== =3-= === =-5--= -f-- =T-- -8-- =-9-- =10- =-11- =-12- =-13- =-14- =-15- =16- =17- =18- =-19- =20~
(- - -TOTAL - - =)(=- -CLAY- =)(= =SILT= =)(= = = = = =SAND- - = = = =)(-COARSE FRACTIONS(MM)- )(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M c VC = = = - WEIGHT - - - -
HZN DEPTH HORIZON LT  .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 1= PCT OF
NO. (CM) .002 -.05 -2 .0002 .002 =-.02 =-.05 =-.10 =-.25 =-.50 -1 -2 -5 =20 -75 75 WHOLE
<= = = mm e e e - e - PCT OF <2MM (3A1) = = = = = = = = = = = = = > <= PCT OF <75MM(3B1)-> SOIL
1S 0- 8 A 11.7 12.8 75.5 5.0 7.8 23.0 35.9 13.3 2.9 0.4 -- -- -- 52 --
2s 8- 21 EA 16.6 11.7 71.7 4.4 7.3 21.4 34,4 12.8 2.6 0.5 =- -- -- 50 -
3S 21- 43 BT1 26.1 12.1 61.8 5.1 7.0 18.9 29.1 10.9 2.5 0.4 =-- -- -- 43 --
4s  u3- 75 BT2 38.1 10.7 51.2 4.7 6.0 17.8 22.3 8.8 2.1 0.2 -- -- -- 33 --
58 75-112 BT2 43.4 10.4 46.2 4.0 6.4 15.7 20.1 8.0 2.1 0.3 -- -- -- 30 --
6S 112-157 BT3 40.8 11.4 47.8 4.5 6.9 17.8 20.9 6.9 1.9 0.3 -- -- -- 30 --
7S 157-186 BTY 40.5 12.1 47.4 4.6 7.5 18.0 20.5 6.6 1.6 0.7 -- -- -- 29 --
ORGN TOTAL EXTR TOTAL (- = DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(-= BULK DENSITY -) COLE (- - =-WATER CONTENT - -) WRD
' N s EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN CEC BAR LL PI  MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1  8D1 U4F1 LF  LA3A U4AID LATH 4D1  4B4  4B1C 4B1C U4B2A U4C1
Ko = == PCT OF <2MM = = = = = - = > PCT <0.4MM <- - G/CC - = => CM/CM <= = =PCT OF <2MM - =-> CM/CM
1 0.88 0.072 G4 1.1 0.1 TR ‘0.351 .37 19 1 1.43 1.46 0.007 11.6 4.3 0.10
2 0.74 0.057 0~ 414 0.2 TR (0.27 0.32 1.46 1.50 0.009 11.0 5.3 0.08
3 0.57 0.022 VR F°231 0.2 TR [0.22 0.33 2y 8 1.45 1.52 0.016 15.9 8.5 0.11
4 0.52 7.32.8 0.3 TR | 0.20 | 0.32 1.44 1.53 0.020 20.2 12.0 0.12
5 0.44 2 13.3 0.4 TR 10.19 | 0.31 33 13 1.44 1.53 0.020 20.2 13.4 0.10
6 0.27 b 4.1 0.4 TR 10.19 |0.30 1.33  1.43 0.024 21.2 12.2 0.12
7 0.22 .1 0.4 TR 10.20 |0.29 1.36 1.44 0.019 20.2 11.9 0.1
\ \
______________________________________________ Mt e e e e e e S e i S e e e e e e
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SAMPLE
NO.

8L42863
3Lu286U4
842865
842866
8L2867
8L2868
8L2869

SAMPLE
NO.

842863
8L286L
842865
8L2866
8L2867
8L2868
842869

PEDON NO. 84P 521

-11-  -12-

PAGE 2 OF 2 PAGES

NATIONAL SOIL SURVEY LABORATORY

AL -BASE SAT- CO3 AS

NAKAMBALA S 84FN-990 -015 DATE 05/31/85
=l== =2-= =3== <=lf-= =Bo= =f== =Je= =8== =9== =10-
(- NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC = - =)
CA MG NA K  SUM ITY AL SUM NH4- BASES
HZN 5B5A 5B5A 5BS5A 5BS5A BASES CATS OAC + AL
NO. 6N2E 602D &P2B 6Q2B 6H5A 6G9A 5A3A S5A8B 5A3B
S W ow o w w == MEQ /100 & & |4 + Sk 3 S 2TS >
1 1.4 1.4 TR 0.6 3.4 2.7 6.1 u.1
2 1.1 1.3 TR 0.4 2.8 3.5 6.3 4.4 ,f”'\
3 0.9 1.4 0.5 0.2 3.0 5.8 0.8 8.8 5.7 [3.8
4 1.2 2.1 0.1 0.3 3.7 7.9 1.1 11.6 7.8 [4.8 |
5 1.4 2.6 TR 0.3 4.3 7.7 0.9 12.0 8.4 [5.2
6 1.6 2.9 ©0.1 0.4 5.0 5.8 0.1 10.8 7.8 5.1
7 1.6 3.1 0.1 0.3 5.1 5.6 0.1 10.7 8.1 [ 5.2
HZN
NO. 19 é,
1 / ﬂJ P4
2 Q
3 f;—' ( Tl e
i i £ t;
5 4 - (rs-
6 b s 0
7 e [éf (
4 = ‘U

FAMILY CONTROL SECTION: DEPTH

ANALYSES:
MINERALOGY:

2

1- 71 PCT CLAY

S= ALL ON SIEVED <2MM BASIS

KIND OF MINERAL KK KAOLINITE MI

RELATIVE AMOUNT

WE WEATH MIN

6

INDETERMINATE

MICA

5 DOMINANT

SAT SUM

5G1 5C3

Com = -

56

Ly

21 34

23 32

17 36

2 L6

2 L8
1-75MM
TA TALC

L ABUNDANT

-13- =14- =15- =16- =17- =-=18- =-19- =-20-
RES. COND.(= = = =PH - - =)
NH4 CACO3 OHMS MMHOS KCL CACL2 H20
OAC <2MM /CM /CM I'N .01M
5C1 6E1G 8E1 81 8C1G 8C1F 8C1F
PCT = = = => 1:2 1:1
83 5.0 5.0 5 +8
64 L.8 4.9 5.8
53 4.0 u.3 L.9
u7 4.1 4.3 5l
51 4.2 L.y 5.4
64 b.5 L.8 55
63 L.7 u.9 5:.6
(= = = === === MINERALOGY = = = = = = = = = )
(=== === = CLAY = = = = = = « )(= = =) =)
(- = - = X-RAY = = = =)(- -DTA - ~-) TOTAL DOM
(= - - = = <2U - - = =)(=- =-<2U - ~-) RES WEATH
TA21  T7A21  T7A21 TA21 TA3 TA3 7B1A T7B1A
<- RELATIVE AMOUNTS =-> <= = = = = PCT = = = =>
KK 3 MI 3 TA 2 GE 2 KKi15 85 FK15
KK 4 MI 3 GE 2 TA 2 KK36 81 WE19
38
GE GOETHITE FK POTAS-FELD
3 MODERATE 2 SMALL 1 TRACE
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CP84FN132
o o MINERALOGY~---- i - S -
S DB PICAL === i s sr i i R KRB e i (---DTA--) (TOT ANAL)
R — N SAND /STLT~——~bammmimsim e e — S el CLAY———rmm size )
SAMPLE HZN FA  RE . FE
NO. NO. 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7Bl1A 7BlA 7BlA 7BlA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3  603A 6C7A
-l POT === e e e e <~—--RELATIVE AMOUNTS-——-—- v — T >
84P2863 1
84P2864 2
84P2865 3  FNES 0783 FK15 TM 1 OP 1 MS<l RA<L HN<1 ZR<1 EP<l KK 3 MI 3 TA 2 GE 2 KK15 8.6
84P2866 4 :
84P2867 5  FNES RES81L WEL9 RK 4 MI 3 GE 2 TA 2 KK36 ~9.2
84P2868 6
84P2869 7
ANALYSES: S=ALL ON SIEVED < 2mm BASIS .
MINERALOGY: FA = FRACTION ANALYZED  RE = RESISTANT
KIND OF MINERAL: GE = GOETHITE OP = OPAQUES QZ = QUARTZ RA = RESISTANT AGGREGATES TM = TOURMALINE ZR = ZIRCON
EP = EPIDOTE FK = POTASSIUM FELDSPAR HN = HORNBLENDE MI = MICA MS = MUSCOVITE TA = TALC
KK = KAOLINITE RE = RESISTANT MINERALS WE = WEATHERABLE MINERALS
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

MINERALOGY BASED ON SAND/SILT:

MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS ¢
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Print date: 06-03-1985

SERIES: Nakambala NSSL ID #: 84P0521

SOIL SURVEY # S83-FN-990-015

LOCATION: Magoye Reg. Res. St. 15 km W of Mazabuka SOP Zambia. Pit located about
500 m E of the offices.

IATITUDE: 15-49- -S ) IONGITUDE: 027-45- -E
PHYSIOGRAPHY: in

MICRORELIEF:

SLOPE CHARACTERISITICS: ELEVATION: 1040 m MSL

PRECIPITATION: Ustic moisture regime

WATER TABLE DEPTH: PERMEABILITY: Moderate

ATR TEMPERATURE: ANN: 23.0, SUM: 24.3, WIN: 18.5

DRAINAGE: Well drained LAND USE: Forest land not grazed
RUNOFF: Slow

FAMILY CONTROL SECTION: 21 to 71 cm

PARENT MATERIAL: residuum from metamorphic material ,—
CLASSIFICATION: Clayey, mixed, isohyperthermic Typic Paleustalf

WEATHER STATION: Mazabu

DIAGNOSTIC HORIZONS: 0 to 8 cm Ochric 21 to 186 om Argillic

DESCRIBED BY: D. Hallbick O. Spaargaren and C. Kalima SAMPLE DATE: 11/83
Cracks about 1 cm wide extend from base of A down to a depth of about 150 cm.
Distance between cracks is 20 to 60 cm.

A—0 to 8 cm; reddish brown (5YR 5/3) sandy loam; dark reddish brown (5YR 3/3)
moist; weak fine and medium subangular blocky structure parting to massive; ‘soft,
very friable, nonsticky, nonplastic; many fine and medium roots throughout; common
to many very fine and fine interstitial and tubular pores; clear smooth boundary.
84P2863

‘N

EA—8 to 21 cm; yellowish red (5YR 5/6) sandy clay loam; dark reddish brown (5YR
3/4) moist; massive; slightly hard, slightly sticky, nonplastic; common to many fine
and medium roots throughout; common fine and medium continuous tubular and many very
fine and fine interstitial pores; clear smooth boundary.
84P2864

Bt—21 to 43 cm; yellowish red (5YR 4/6) clay; dark red (2.5YR 3/6) moist;
moderate fine and medium subangular blocky structure; slightly hard, very sticky,
plastic; few patchy faint-thin clay films on vertical faces of peds; common to many
fine and medium roots throughout; common fine and medium continuous tubular and
cammon to many fine and medium void between rock fragments pores; gradual smooth
boundary.
84P2865

Bt2—43 to 112 cm; red (2.5YR 4/6) clay; red (2.5YR 4/6) moist; moderate fine and
medium subangular blocky structure; slightly hard, very sticky, plastic; common
discontinuous distinct-thin clay films on vertical and horizontal faces of peds;
camon fine and medium roots throughout; common fine and medium continuous tubular
and cammon to many fine and medium void between rock fragments pores; clear smooth
bo! .

Clod 43 to 112 cms bulk samples split. Horizon split for sampling 43 to 75 cm No.
2866 and 75 to 112 cm No. 2867.
84P2866
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Bt3—112 to 157 cm; red (2.5YR 5/8) clay; red (2.5YR 4/6) moist; moderate fine
and medium subangular blocky structure; slightly hard, very sticky, plastic; common
patchy distinct-thin clay films on vertical and horizontal faces of peds; few fine
and medium roots throughout; few medium continuous tubular and common fine and
medium interstitial pores; gradual smooth boundary.

In Bt3 and Bt4 amount of clay somewhat less than in Bt2.
84P2868

Bt4—157 to 186 cm; red (2.5YR 5/8) clay; red (2.5YR 4/8) moist; weak fine and
medium subangular blocky structure; soft, very sticky, plastic; few patchy
distinct-thin clay films on vertical and horizontal faces of peds; few fine and
medium roots throughout; few medium continuous tubular and common fine and medium
interstitial pores.
84P2869



FROGRAM:  SEARCH FOR KANDIC HORIZON

USING LEAST SOAUARES TO FIT CONSTRAINED (C> ,7//é;‘

4TH DEGREE FOLYNOMIAL

E o b AR Dl S (~ ,9/ /)M /?

FROFILE IDENTIFICATION ZAMEIA 016 CHOMA

HOR T ZOM DEFTH AT DEFTH AT MEAN CLAY
NLIMBER TO EQTTOM CONTENT
1 0 CHM 1% €M S.4 A
2 1% CM 31 CHM &0 7
3 31 CM 7& EM 18.4 %
4 72 CM 125 CHM 24.8 %

KANDIC HORIZON BETWEEN 28 AND 4% CH

CL.AY CONTENT AT TOF: .7 %
AT BOTTOM: 1%5.4 %

DIFFERENCE: Sed
RATIO: 1.58

THINNEST HORIZON FULFILLING CONDITIONS
THICKNESS 10.5 CM ( 30.1 - 40.46 CM)

CLAY CONTENT AT TOF: 10.5 %
AT BOTTOM: 14.5 %
DIFFERENCE : 4.0 %

RATIO: 1.38 /7{/

HYFOTHESIS THAT THERE IS5 A EANDIC HORIZON I8 TRUE
WITH FROBABILITY BETWEEN 75 AND 90%

TESTSTATISTIC = 2.849 WITH STUDENT®S
DISTRIBUTION (DF 1)




t§3 CHOMA
PAGE 1 OF 2 PAGES

SAMPLED AS: FINE-LOAMY, SILICEOUS, ISOTHERMIC OXIC PALEUSTULT

S 84FN-990 -016 DATE 05/31/85 SAMPLE NO. 8u4P2870-2875 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO. 8uPpP 522 SOIL CONSERVATION SERVICE

ZAMBIA PROJECT NO. 84P 97 NATIONAL SOIL SURVEY LABORATORY

LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS 1B1A, 2A1, 2B

=1== =2== =3-- -l-- -5-- =-f-- =T-- =-8-- =-9-- =-10- =11- =12- =13- =14- =15- =16- =17- =-18- =-19- =-20-
(- - =-TOTAL = - =)(= =CLAY- =-)(= =SILT= =)(= = = = = =SAND- - = = - =)(-COARSE FRACT |ONS( M) -) (>21M)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C V& = - - - WEI - - == WT
SAMPLE HZN DEPTH HORIZON LT  .002 .05 it Ly |.002 |.02 , .05 .10 .25 +5 1 2 5 20 .1- PCT OF
NO. NO. (CM) .002 -.05 -2 .0002 .002 =-.02 =-.05 =-.10 =.25 =.50 -1 -2 -5 =20 -75 75 WHOLE
<= == e e e - - - - PCT OF <2MM (3A1) = = = = = = = = = = = = = > <- PCT OF <75MM(3B1)-> SOIL
842870 1S 0- 19  AP1 5.4 7.6 87.0 3.4 4.2 8.5 25.5 31.6 18.8 2.6 TR -- -- 78 TR
842871 2 19- 31 AP2 6.0 8.2 85.8 3.6 4.6 9.1 27.2 29.1 18.1 2.3 TR -- -- 77 TR
842872 3S 31- 72 BT1 18.4 6.8 74.8 3.1 3.7 6.5 20.2 28.7 16.9 2.5 1 -- -- 69 1
842873 4S T72-125 BT2  24.8 6.1 69.1 2.7 3.4 5.9 16.7 25.0 17.2 4.3 1 -- -- 64 1
842874 5S 125-185  BT3  29.3 9.7 61.0 4.7 5.0 7.5 14.2 18.3 16.2 4.8 2 -- -- 54 2
842875 6S 185-198  2BC 23.6 16.4 60.0 9.5 6.9 10.2 13.0 15.7 14.6 6.5 13 18 -- 65 31
ORGN TOTAL EXTR TOTAL (- = DITH-CIT = -)(RATIO/CLAY)(ATTERBERG )(= BULK DENSITY =) COLE (- - -WATER CONTENT - =) WRD
c N P s EXTRACTABLE 15 = LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
SAMPLE  HZN FE AL MN  CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. NO. 6AIC 6B3A 6R3A 6C2B 6G7A 6D2A  8D1  8D1 4F1 UF  4A3A LAID U4ATH 4D1  U4B4  4B1C 4BIC LB2A 4C1
<= = === == PCT OF <2MM = = = = = = = PCT <0.4MM <- - G/CC - - => CM/CM <- - -PCT OF <2MM - -> CM/CM
842870 1 0.46 0.036 0.3 TR 37 NP 1.63 1.66 0.006 " 7.0 2.0 0.08
842871 2 0.24 0.019 0.3 0.1 J37 1.61 1.65 0.008 8.3 2.2 0.10
842872 3 0.15 0.014 07 Q<) .33 19 7 1.66 1.71 0.010 7.4 6.0 0.02
842873 4 0.14 0.9 0.2 30 1.54 1.59 0.011 10.3 7.5 0.04
842874 5 0.09 1.2 0.2 .31 31 15 1.64 1.69 0.010 12.6 9.1 0.06
842875 6 0.08 2.2 0.2 41 1.55 1.59 0.007 19.8 9.6 0.13
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SAMPLE
NO.

8L2870
8L2871
8L2872
842873
842874
842875

SAMPLE
NO.

8L2870
842871
8L2872
8u2873
8L2874L
8Lu2875

PAGE 2 OF 2 PAGES

CHOMA S 84FN-990 -016
=1== =2== =3== =l}=- =5-=- =f-- =7
(- NH4UOAC EXTRACTABLE BASES ~-) ACID- EX
CA MG NA K SUM ITY A
HZN 5B5A 5B5A 5B5A 5B5A BASES
NO. 6N2E 602D 6P2B 6Q2B 6H5A 66
D MEQ / 100 G
1 0.7 0.3 TR 0.2 o, 2 1.2
2 0.2 0.1 TR 0.2 0.5 1.9 0
3 1.3 0.2 0.2 0.2 1.9 2.4
L Ti:2 0:5 TR 0.2 1.9 1.7
5 0.7 0.7 TR 0.1 15 2.4
6 0.7 0.9 TR 0.2 1.8 3.4
HZN
NO.
1
2
3
L
5
6
FAMILY CONTROL SECTION: DEPTH 31- 81

ANALYSES: S= ALL ON SIEVED <2MM BASIS

MINERALOGY: KIND OF MINERAL KK KAOLINITE

RELATIVE AMOUNT 6 INDETER

D

- -G
TR (- -
L SUM

CATS

9A 5A3A

TR 2.4

.2 2.0

4.3

3.6

3.9

5.2

PCT CLAY
Mi
MINATE

ATE 05/31/85 PEDON NO. 8u4P 522 NATIONAL SOIL SURVEY LABORATORY
-9-- -10- =-11- -12- =13- =14- =15- =16- =-17- =18- =19- =20-
- =CEC = - =~ AL -BASE SAT- CO03 AS RES. COND.(= = = =PH - - -
NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
OAC + AL OAC <2MM /CM /CM IN .01M
5A8B 5A3B 5G1 5C3 5C1 6E1G 8E1 81 8C1G 8C1 8C1F
<= = - - - PCT = = = => 1:2 1:1
1.2 50 100 L.3 L.y L.8
0.9 0.7 29 25 56 L.2 4.3 L7
2.1 uy 90 L.7 5.0 ST
2.4 53 79 5.0 5.3 5.8
2:0 - 4.8 5.0 5.8
3.9 35 L6 5.0 u.7 5.6
(= = = = = = == = MINERALOGY = = = = = = = = =
(= = = = = = = CLAY = = = = = = = - - = -
(- = = = X=-RAY - - - =)(- -DTA - -) TOTAL DOM
————— <2U - = - =)(- =-<2U - -) RES WEATH
TA21  TA21 TA21 TA21 TA3 TA3 7B1A  7B1A
<= RELATIVE AMOUNTS =-> <= = = - - PCT = = = =>
KK 5 MI 3 GE 1 KK37 86 FK13
KK 5 MI 3 GE 2 KK39
20 PCT 1-75MM 68
MICA GE GOETHITE FK POTAS-FELD
5 DOMINANT L4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE



CP84FN132

(e e e MINERALOGY----- i - )
e e OPTICAL=====mmmmmmmmmmmmm—m———mmmmm ) (= X-RAY=-=======m ) (---DTA--) (TOT ANAL)
(mmmmm e SAND/SILT===========—====m - )« - - --CLAY- -- - )
SAMPLE HZN FA RE K20 FE
NO. NO. 7Bla 7B1A 7BlA 7B1A 7BlA 7B1A 7BlA 7B1A 7BlA 7B1A 7BlA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A
< - —————————— PCT~mmmmmmmmm == m e e > <----RELATIVE AMOUNTS------ > <-—- PCT-- >
84P2870 1
84pP2871 2
84P2872 3 FNES 86 Qz86 FK13 MS<l ZR<l RA<1 OP<1 KK 5 MI 3 GE 1  KK37 1.2 4.8
84P2873 4 .
84P2874 5 KK 5 MI 3 GE 2 KK39 1.0 5.3
84P2875 6

ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: GE = GOETHITE OP = OPAQUES QZ = QUARTZ RA = RESISTANT AGGREGATES ZR = ZIRCON FK = POTASSIUM FELDSPAR
MI = MICA MS = MUSCOVITE KK = KAOLINITE
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
MINERALOGY BASED ON SAND/SILT:
MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS ¢



Print date: 06-03-1985

SERIES: Choma NSSL ID #: 84P0522

SOIL SURVEY # S83-FN-990-016

LOCATION: Mochipapa Reg. Res. St. about 10 km SE of Choma SOP Zambia. Pit located

PHYSIOGRAPHY: Upland slope in level or undulating uplands

MICRORELIEF':

SIOPE CHARACTERISITICS: ELEVATION: 1075 m MSL

PRECIPITATION: 830 mm Ustic moisture regime PERMEABILITY: Moderate

ATR TEMPERATURE: ANN: 18.3, SUM: 22.1, WIN: 12.9 )

DRAINAGE: Moderately well drained _ LAND USE: Pasture land and native pasture

RUNOFF: Moderate

FAMILY CONTROL SECTION: 31 to 81 cm

PARENT MATERTAL: residuum from schist & phyllite material

CLASSIFICATION: Fine-loamy, siliceous, isothermic Oxic Paleustult

WEATHER STATION: Choma s

DIAGNOSTIC HORIZONS: 0 to 31 am Ochric 31 to 185 cm Argillic

DESCRIBED BY: D. Hallbick O. Spaargaren and C. Kalima SAMPLE DATE: 11/83

Near pit termite mounds with diameter of 5 m at base occur about 40 to 50 m apart., -
Apl—0 to 19 cm; loamy sand; brown to dark brown (7.5YR 4/4) moist; massive

parting to single grain; very friable, nonsticky, nonplastic; common fine and medium

roots throughout; very fine and fine total porosity and few fine and medium

continuous tubular pores; clear smooth boundary.

84P2870

Ap2—19 to 31 cm; loamy sand; brown to dark brown (7.5YR 4/4) and strong brown
(7.5YR 5/6) moist; massive; very friable, nonsticky, nonplastic; common fine and
medium roots throughout; very fine and fine total porosity and few fine and medium
continuous tubular pores; clear smooth boundary.
84P2871 - iy ‘

Btl--31 to 72 am; yellowish red (5YR-5/8) sandy clay loam; yellowish red (5¥R=/ - -
4/6) moist; weak coarse and very coarse angular blocky structure; slightly hard,
slightly sticky, plastic; few patchy faint-thin clay films on faces of peds; cammon
patchy faint-thin clay films between sand grains; few to common fine roots
throughout; common very fine and fine interstitial and few fine and medium
continuous tubular pores; gradual smooth boundary.
84P2872

Bt2—72 to 125 am; reddish yellow (5YR 6/8) sandy clay; yellowish red (5YR 5/8)
moist; weak coarse and very coarse angular blocky structure; slightly hard, very
sticky, plastic; few patchy faint-thin clay films on faces of peds; common patchy
faint-thin clay films between sand grains; few fine roots throughout; common very
fine and fine interstitial and very few fine and medium continuous tubular pores;

clear smooth boundary.
84pP2873

Bt3—125 to 185 cm; reddish yellow (5YR 6/8) clay; yellowish red (5YR 5/8) moist;
cammon medium faint red (2.5YR 5/8) and common medium praminent yellow (10YR 7/6)
mottles; moderate medium and coarse subangular blocky structure; hard, very sticky,.
very plastic; few discontinuous distinct-thin clay films on faces of peds; common
patchy faint-thin clay films between sand grains; very few fine roots throughout;
cammon very fine and fine interstitial pores; abrupt wavy boundary.
84p2874



24

2BC--185 to 198 cm; yellowish red (S5YR 5/6) gravelly clay; yellowish red (5YR
5/6) moist; common medium prominent dark red (2.5YR 3/6) and common medium faint
strong brown (7.5YR 5/6) mottles; massive; hard, slightly sticky, very plastic; few
discontinuous praminent-thin dark red (10R 3/6) clay films on sand and gravel; very
few fine roots throughout; few very fine and fine interstitial pores; common medium
and coarse irregular soft masses of iron; 25 percent pebbles, 5 percent stones from
siltstone.
84P2875
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SAMPLE
NO.

842876
8u2877
5 842878
842879
842880
8L2881

SAMPLE
NO.

842876
8u2877
8L2878
8L2879
842880
842881

KABUYU
SAMPLED AS:
S 84FN-990
ZAMBIA
GENERAL MET

/D L('k?/(,ﬂi(,e / ?C
i“? yeed, \ ‘#ﬂ” b,

y /
AN\
//(/' g ) .
) 0
[ aiﬂ‘}LZPAGE 1 OF 2 PAGES

Y

U,
SOIL CONSERVATION SERVICE
NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508-3866

S. DEPARTMENT OF AGRICULTURE

0- 17
17- 32
32- 54
54~ 94

144-167

ORGN TO
C

ou-14y

MIXED, |SOHYPERTHERMIC TYPIC USTIPSAMMENT
-017 DATE 05/31/85 SAMPLE NO. 8LP2876-2881 !
PEDON NO.  8u4P 523
PROJECT NO. 8uP 97
HODS  1B1A, 2A1, 2B
Poe e el Bl ek | wfei | =Bep ofen | @i =)= =12= <13~ =1~ <05= =16+ =17 |=1g= ~15- 20
(- - =TOTAL - - =)(= -CLAY- =)(= =SILT- =)(- = = = = =SAND- - = - - -)(-COARSE FRACT IONS(MM) =) (>2MM)
CLAY SILT SAND FINE CO3 FINE CPARSE VF F M 5 VC = = = = WEIGHT = = = = WT
HORIZON LT  .002 .05 LT LT .002 .02 .05 10 .25 .5 1 2 5 20 .1- PCT OF
.002 -.05 =2 .0002 .002 =-.02 ~-.05 2.0 -.25 -.50 -1 -2 -5 =20 -75 75 WHOLE
(‘ <= = = = m == - - - - PCT OF <2MM (3A1) = = = = = = = = = = = = = > <- PCT OF <75MM(3B1)-> SOIL
5 A ,‘§u~,5.9 3.5 90.6 3.3 2.1 1.4 13.8 36.4 22.8 17.2 0.4 -- -- -- 77 --
e 5.2 2.3 92.5 3.0 1.3 1.0 16.2 38.2 21.9 15.8 0.4 ~-- -- -- 76 --
SBWI , 6.0 1.8 92.2 3.5 1.3 0.5 14.8 36.1 23.1 18.0 0.2 -- -- -- 77 --
BWw2 L@ 9.1 1.9 89.0 5.6 1.0 0.9 13.2 35.7 23.9 16.0 0.2 -- -- -- 76 --
BW3 ‘"~ ¢10.5 1.4 88.1 6.8 0.9 0.5 12.6 35.4 23.4 16.3 0.4 -- -- - 75 ==
[ BW3 1.6 1.2 87.2 7.8 0.7 0.6 10.7 29.3 25.5 21.2 ' 0.5 -- -- -- 76 --
0 5 RN 1 O S o X U UNUO P
TAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY =) COLE (- - =WATER CONTENT - -) WRD
N P S EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
B3A 6R3A 6C2B 6G7A 6D2A  8D1  8D1 U4F1 4F  U4A3A LULAID U4ATH LD1  4BL4  4B1C U4B1C 4B2A 4CI
- = = =PCT OF <2MM = = = = = - = > PCT <0.L4MM <- - G/CC - - => CM/CM <~ - -PCT OF <2MM - ->\CM/CM
038 0.4 TR TR/ 0.70 | 0.41 1.55 1.60 0.011 8.6 2.4 0.10
o014 0.4 TR TR | 0.29 | 0.31 1.73 1.75 0.004 5.8 1.6 0.07
008 0.4 TR TR | 0.15 |0.28 1.68 1.72 0.008 6.1 1.7 0.07
0.5 TR TR 0.11 |0.27 1.67 1.69 0.004 3.9 2.5 0.02
0.5 -- TR | 0.11 [0.27 1.70 1.72 0.004 4.4 2.8 0.03
0.5 -- TR | 0.10 | 0.29 1.68 1.70 0.004 4.7 3.4 0.02
##% CONTINUATION ON NEXT PAG A



SAMPLE
NO.

8L2876
8L2877
8L2878
842879
842880
842881

SAMPLE
NO.

8L2876
8Lu2877
8L2878
842879
842880
8L2881

PAGE 2 OF 2 PAGES

KABUYU S 84FN-990 -017 DATE 05/31/85 PEDON NO. 84P 523 NATIONAL SOIL SURVEY LABORATORY
-1-= =2-- =3-= =4-= =5-= === =7-- =8-- =-9-- =10- =11- =12- =13- =14- =15- =-16- =-17- =18~ =-19- -20-
(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL  -BASE SAT- CO3 AS RES. COND.(= = = =PH = - -
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM  NH4 CACO3 OHMS MMHOS KCL CACL2 H20
HZN 5B5A 5B5A 5BS5A 5B5A BASES CATS OAC + AL OAC <2MM  /CM /JCM  IN  .01M
NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B 5G1 5C3 5C1 6E1G 8E1 81 8C1G 8CIF 8C1F
<= == m e e e e e - - - MEQ / 100 G = = = = = = = = = = = > <= = = = = PCT - - = => , 1:2 1:1
1 2.9 0.4 TR 0.1 3.4 2.4 TR 5.8 4.1 59 83 4.9 4.8 5.3
2 0.8 0.3 TR 0.1 1.2 1.1 2.3 1.5 52 80 5.0 5.1 5.9
3 0.4 0.2 TR TR 0.6 1.0 TR 1.6 0.9 38 67 4.4 4.8 5.5
4 0.4 0.3 TR 0.1 0.8 1.1 TR 1.9 1.0 42 80 4.4 4.7 5.5
5 0.6 0.4 TR 0.2 1.2 1.1 2.3 1.2 52 100 4.7 5.1 5.6
6 0.6 0.4 TR 0.1 1.1 1.3 2.4 1.2 46 92 4.8 5.2 5.9
(= = = == = = = = MINERALOGY = = = = = = = = = )
(- = = = = = - CLAY = = = - = = = - - =) =)
(- = - - X=RAY - - = =)(- -DTA - -) TOTAL DOM
HZN (e e e - - <2U - - - =)(=- -<2U - =) RES WEATH
NO. 7A21 7A21 T7A21 TA21 TA3 T7A3  7B1A T7B1A
<- RELATIVE AMOUNTS =-> <= = = = = PCT = - - ->
i
2
3 KK 4 Ml 2 GE 1 KK12 93 FK 6
L
5 KK 5 Ml 2 GE 1 KK28 90 FK 9
6
FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 8 PCT .1-75MM 76
ANALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL KK KAOLINITE Ml MICA GE GOETHITE FK POTAS-FELD
RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE



E#

CP84FN132
(o e MINERALOGY============mmmm s )
I OPTICAL-==========m == e ) ~-X-RAY-====mmmm ) (---DTA--) (TOT ANAL)
e SAND/SILT=======mmmmmm e oo e mmmmmm ) (= CLAY= === = e )

SAMPLE HZN FA  RE : K20 FE

NO. NO. 7B1A 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlAa 7BlA 7BlA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3  6Q3A 6CTA
<= - JORS: v, Jina—— il --==> <=-—-RELATIVE AMOUNTS------ > =======PCT >

84P2876 1

84P2877 2 2

84P2878 3  FNES 93 Q293 (FK § BT<l RU<L OP<l KK 4 MI 2 GE 1 KK12 0.9 3.9

84P2879 4 >

84P2880 5  FNES 90 Q290 (FK 9\ AMC1 OP<1 KK 5 MI 2 GE 1 KK28 0.9 4.3

84P2881 6 Sl

ANALYSES: S=ALL ON SIEVED < 2mm BASIS

MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT

KIND OF MINERAL: GE = GOETHITE OP = OPAQUES Q2% = QUARTZ RU = RUTILE BT = BIOTITE FK = POTASSIUM FELDSPAR MI = MICA.
KK = KAOLINITE AM = AMPHIBOLE '
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
MINERALOGY BASED ON SAND/SILT:
MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS :
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Print date: 06-03-1985

SERIES: Kabuyu NSSL ID #: 84P0523
SOIL SURVEY # S83-FN-990-017
LOCATION: 43 km NE of Livingstone SOP Zambia along road to Lusaka.
PHYSIOGRAPHY: Low sand ridge in level or undulating uplands
MICRORELIEF:
SIOPE CHARACTERISITICS: ELEVATION: 1140 m MSL
PRECIPITATION: 880 mm Ustic moisture regime PERMEABILITY: Rapid
AIR TEMPERATURE: ANN: 20.1, SUM: 22.7, WIN: 15.7
SOIL TEMPERATURE: ANN: 24.3, SUM: 24.7, WIN: 20.9
DRAINAGE: Samewhat excessively drained LAND USE: Forest land not grazed
RUNOFF: Slow
FAMILY CONTROL SECTION: 25 to 100 cm
PARENT MATERIAL: eolian sand from sandstone material
CLASSIFICATION: , siliceous, 1sohyperthennic,/~_@ Typic Ustipsamment
WEATHER STATION: Living
DIAGNOSTIC HORIZONS: 0 to 17 cm Ochric
DESCRIBED BY: D. Hallbick O Spaargaren and C. Kalima SAMPLE DATE: 11/83
Classification problaxatxc because insufficient data are available yet to justify
classification in either Inceptisols (because of possible cambic horizon) or
Alfi/Ultisols (because of possible argillic horizon). .

0—7 to 0 cm; loamy fine sand; strong brown (7.5YR 4/6) and black (N 2/0) moist;
single grain parting to massive; loose, nonsticky, nonplastic; cammon fine and
medium roots throughout; many very fine and fine interstitial pores; abrupt smooth

—

boundary.
84P2876 y
A—0 to 17 cm; dark reddish gray (5YR 4/2) loamy sand; dark reddish brown (5YR (\ ¥ / Fa
2/2) moist; massive; soft, nonsticky, nonplastic; common fine and medium roots [ j
throughout and few coarse roots throughout; many very fine and fine interstitial and | —/ “
few fine to coarse continuous tubular poras' clear wavy boundary. I 4 'f +4
84P2877 Ly [ VT
i ), ,, :
E--17 to 32 am; reddish brown (5YR 5/4) loamy sand; dark reddish brown (5YR 3/4) -1 L2
moist; massive; soft, nonsticky, nonplastic; common fine and medium roots v e /“7;‘/

throughout; many very fine and fine interstitial and few fine to coarse continuous
tubular pores; clear wavy

There is a clay increase from the E to the Bw3 however not sufficient to warrant
other PCS than LS.

84P2878 B

Bwl—32 to 54 am; yellowish red (5YR 5/6) loamy sand; dark red (2.5YR 3/6) moist;
massive; soft, nonsticky, nonplastic; few fine and medium roots throughout; many
very fine and fine interstitial and few fine to coarse continuous tubular pores;
clear smooth boundary.

Many termite burrows are coated with gray thick linings probably a mixture of clay
and organic matter.
84p2879 ./

12,

Bw2—54 to 94 am; red (2.5YR 5/6) loamy sand; dark red (2.5YR 3/6) moist;
massive; soft, nonsticky, nonplastic; few fine and medium roots throughout; many
very fine and fine interstitial and few fine to coarse continuous tubular pores;
clear smooth boundary.



84P2880

Bw3—94 to 167 cm; red (2.5YR 5/6) sandy loam; dark red (2.5YR 3/6) moist;
massive; slightly hard, slightly sticky, nonplastic; few fine and medium roots
throughout; many very fine and fine interstitial and few fine to coarse continuous
tubular pores.
84P2881



SAMPLE
NO.

8L2882
842883
8L2884
842885
842886
8L2887

SAMPLE
NO.

842882
842883
8Lu2884
842885
842886
8L2887

KANDE
N PAGE 1 OF 2 PAGES
SAMPLED AS: SANDY, SILICEOUS, |SOHYPERTHERMIC AERIC TROPOHUMOD x
S 84FN-990 -018 DATE 05/31/85 SAMPLE NO. 84P2882-2887 L U. S. DEPARTMENT OF AGRICULTURE
PEDON NO.  8uP 524 SOIL CONSERVATION SERVICE
ZAMBIA PROJECT NO. 8u4P 97 NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS  1B1A, 2A1, 2B
-1== =2== =3== =4== =5-- =6-- =T-- =-8-- =9-- =10- =-11- =-12- =-13- =14~ -15- -16- -17- -18- =-19- -20-
(- - =TOTAL = = =)(= =CLAY= -)(= =SILT- -)(- = = = = =SAND- = = = - -)(-COARSE FRACT|ONS(MM)-)(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF ¥ M C VG - = = = WEIGHT = = = = WT
HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1.2 5 20 .1- PCT OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 =-.05 =-.10 =-.25 =-.50 -1 -2 -5 =20 =75 75 WHOLE
R I I I A PCT OF <2MM (3A1) = = = = = = = = = = = = - > <- PCT OF <75MM(3B1)-> SOIL
1S 0- 9 Al 1.5 1.2 97.3 g.4 | 9.8, 2.9 17,9 0.0 6.5 =~ == e= = o4 --
2s  9-u1 A2 1.3 0.8 97.9 0.3 | 8.5, 4.4 22,6 658 5.5 == == @ S= e 93
35 41- 76 A3 -- 1.8 98.2 g.% ( 1.8' 3.7 18,0 T0.6 5.9. =~ == == = o4 --
4sS  76-101 E -- 1.7 98.3 0.5 1.3 4.0 24.0 64.8 5.5 == -- == == 94 --
5S 101-150  BH1 0.1 3.1 96.8 0.3 | 2.8/ 5.6 26.8 58.8 5.6 o= == == o= 91 --
6S 150-200  BH2 0.5 2.6 96.9 0.2 2.4 7.0 36.3 49.3 4.3  -- --  -- - go ==
ORGN TOTAL. EXTR TOTAL (- = DITH-CIT - ~)(RATID/CLAY){ATTERBERG )(- BULK DENSITY ~} COLE (- - -WATER CONTENT - -) WRD
c N P s EXTRACTABLE 15 = LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN  CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. )6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1  8D1 M4F1  UF  UA3A UATD. 4ATH 4D1  4B4  L4BIC UBIC 4B2A uC1
<= =l e e - - PCT OF <2MM - = = = = = = > PCT <0.4MM <- - G/CC - - => CM/CM <- = -PCT OF <2MM - -> CM/CM
1/1.98 | TR == == L.4o 2.13 1.54 1.54  -- 7.4 3.2 0.06
2 10.93 | TR -- == 2.62 1.u46 1.60 1.62 0.004 5.5 1.9 0.06
3 (0.51 | TR == == 1.2
4 Io.za ‘ TR == == 0.8
5 | 0,72 ~= TR 0.3  =-21.00 15.00 1.62 1.62 == 3.1 1.5 0.03
6 0.26 TR 0.1 =-- 0.80 1.80 1,78 1.74 - 4.1 0.9 0.06
e S PRSI SRS
##% CONTINUATION ON NEXT PAGE ®



SAMPLE
NO.

8L2882
842883
8u2884L
8L2885
8L2886
8u2887

SAMPLE
NO.

842882
8u2883
gLu2884
8L2885
8L2886
842887
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KANDE S 84FN-990 -018 DATE 05/31/85 PEDON NO. 84P 524 NATIONAL SOIL SURVEY LABORATORY
Yie eDas wfem  oljes =Gu= —fmm | =Tes  =f== =9-= | =10- ~11= =12~ <13~ <14 -15- =16~ =17 =18- -19- =-20-
(- NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - - =CEC - - -) AL_ -BASE SAT- CO3 AS RES. COND.(- - - =PH - - -
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM  NH4 CACO3 OHMS MMHOS NAF CACL2 H20
HZN 5B5A 5BS5A 5B5A 5BS5A BASES CATS OAC + AL OAC <2MM  /CM /CM L01M
NO. 6N2E 602D 6P2B 6Q2B 6HSA 6G9A 5A3A 5A8B 5A3B 561 5C3  5C1 6E1G  8E1 gl 8C1D 8CI1F 8CIF
<m === === === - MEQ / 100 G = = = = = = = = = = = > <= = = = - PCT - - = => 1:2 1:1
1 0.4 TR TR -- 0.4 10.2 1.0 10.6 6.6 1.4 71 n 6 6.9 3.0 3.9
2 0.2 e TR = OL2 5.9 1.3 6.1 34| 1.5 87 3 6 7.3 3.2 3.6
3 0.2 -- TR == 0.2 3.8 A 3.7 22| 1.3 85 5 9 8.1 3.6 4.4
4 0.1 -- TR - QL1 2.6 0.1 2.1 1.5 0.8 88 y 7 8.7 3.9 4.5
5 0.1 -- TR «= 0.1 6.6 0.7 6.7 2.01| 0.8 88 1 5 10.5 4.5 5.1
6 0.2 -- TR -- 0.2 1.9 0.2 2.1 0.4 0.4 50 10 50 10.1 4.9 5.4
- - - -SPODIC HORIZON CRITERIA = = = = = ) (-~ = ===== = MINERALOGY - = = = = = = = -
(- -NA PYROPHOSPHATE EXTRACTABLE- -) INDEX (-~ === == CLAY = = = = = = = -- =) =
¢ FE AL FE+AL FE+AL AL+C  OF (- = = = X-RAY - - - =)(- -DTA - -) TOTAL DOM
HZN (- -DIVIDED BY- =) ACCUM = ==-=- - <2y - - - =)(- -<2U - =) RES WEATH
NO. 6ABA 6C8A 6G10 DI-ClI PCT  PCT 7A21 TA21 T7A21 TA21 TA3  TA3  TB1A TB1A
<- PCT OF <2MM-> FE+AL CLAY CLAY <- RELATIVE AMOUNTS => <= = = - = PCT - - - =>
1 0.1 0.1
2 - 0.1 99 WETR
3 -- 0.1 KK 3 KK12 99 WETR
m 0.1 0.1
5 0.1 0.3 1.3 4.0 KK 2 KK13
6 0.1 0.2 3.0 0.6
FAMILY CONTROL SECTION: DEPTH 25-100  PCT CLAY 0 PCT .1-75MM ou, SPODIC HORIZON: INDEX OF ACCUMUL 326
ANALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL WE WEATH MIN KK KAOLINITE
RELAT IVE AMOUNT 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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CP84FN132
e e e e I MINERALOGY == =i e e e o i o e v e e i o )
S s b s OPTICAL~ === === —mmse ss e mm = e m e == )} (=m=sssssanas X-RAY--—-----—- ) (---DTA--) (TOT ANAL)
e Aty SAND/SILT-—======———— e ——— e —— e I e CLAY----—-—- - - )
SAMPLE HZN FA RE K20 FE
NO. NO. 7B1A 7B1A 7Bl1A 7B1A 7B1A 7Bl1A 7B1A 7Bl1lA 7Bl1A 7B1A 7BlA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A
e PCE s s s s s s S R S e e e S e > <----RELATIVE AMOUNTS------ P Kemmm—maa PCT-=—==————— >
84p2882 1 ”
84pP2883 2 FNES 99 RE99 WE<1
84pP2884 3 FNES 99 RE99 WE<1 KK 3 KK12 0.3 0.9
84P2885 4
84pP2886 5 KK 2 KK13 0.3 0.9
84P2887 6
ANALYSES: S=ALL ON SIEVED < 2mm BASIS .
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: RE = RESISTANT MINERALS WE = WEATHERABLE MINERALS KK = KAOLINITE
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

MINERALOGY BASED ON SAND/SILT:

MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS ¢
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Print date: 06-03-1985

SERIES: Kande NSSL ID #: 84P0524
SOIL SURVEY # S83-FN-990-018

LOCATION: 14 km E of Mongu WEP Zambia along road Mongu Lusaka.
PHYSIOGRAPHY: Sand dune or hill in level or undulating uplands

MICRORELIEF:
SLOPE CHARACTERISITICS: ELEVATION: 1020 m MSL
PRECIPITATION: 1000 mm Ustic moisture regime PERMEABILITY: Rapid

AIR TEMPERATURE: ANN: 21.3, SUM: 22.4, WIN: 16.7

SOIL TEMPERATURE: ANN: 25.0, SUM: 25.2, WIN: 22.3

DRAINAGE: Samewhat excessively drained LAND USE:

STONINESS: EROSION OR DEPOSITION: Slight RUNCFF:
Moderate

FAMILY CONTROL SECTION: 25 to 100 cm

PARENT MATERIAL: eolian sand from sandstone material

CLASSIFICATION: Sandy, siliceous, isohyperthermic Arenic Tropohumod

WEATHER STATION:

DIAGNOSTIC HORIZONS: 0 to 76 cm Umbric 76 to 101 om Albic 101 to 200 com
Spodic

DESCRIBED BY: D. Hallbick O. Spaargaren and R. Henneman SAMPLE DATE: 11/83 -
Most proper classification is ustic arenic Tropohumod.

Al—0 to 9 cm; sand; black (N 2/0) moist; single grain; loose, loose, nonsticky,
nonplastic; common to many fine to coarse roots throughout and many micro roots
throughout; many micro to fine interstitial and few fine and medium continuous
tubular pores; clear smooth boundary.

On top of soil a thin layer of several mm thick occurs consisting of white bleached
sand.
84p2882

A2-—9 to 41 am; sand; very dark gray (N 3/0) moist; single grain; loose, loose,
nonsticky, nonplastic; many fine to coarse roots throughout and many micro roots
throughout; many micro to fine interstitial and few fine and medium continuous
tubular pores; gradual smooth boundary. :
84P2883 '

A3—41 to 76 cm; sand; very dark gray (N 3/0) moist; single grain; loose, loose,
nonsticky, nonplastic; many fine to coarse roots throughout and many micro roots
throughout; many micro to fine interstitial and fewfine and medium continuous
tubular pores; clear wavy boundary.

A3 horizon contains more bleached sand grains than A2.
84P2884

E--76 to 101 cm; light gray to gray (10YR 6/1) sand; dark gray (10¥YR 4/1) moist;
single grain; loose, nonsticky, nonplastic; common fine to coarse roots throughout
and many micro roots throughout; many micro to fine interstitial and few fine and
medium continuous tubular pores; clear wavy boundary.

No clod samples.
84P2885

Bhl--101 to 150 cm; dark brown (7.5YR 3/4) sand; dark brown (7.5YR 3/2) moist;
single grain parting to massive; loose, nonsticky, nonplastic; many continuous
distinct-thin organic ocoats on sand and gravel; many fine and medium roots
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throughout and many micro roots throughout; many micro to fine interstitial and few
fine and medium continuous tubular pores; diffuse smooth boundary. )

In top of Bhl horizon thin discontinuous fibers of accumulated amorphous organic
matter occur generally 2 to 4 mm thick dry color (7.5YR 3/2).

84P2886

Bh2—150 to 200 cm; brown to dark brown (7.5YR 4/4) sand; brown to dark brown
(7.5¥R 4/2) moist; single grain parting to massive; loose, nonsticky, nonplastic;
many continuous distinct-thin organic coats on sand and gravel; few fine and medium
roots throughout and many micro roots throughout; many micro to fine interstitial
gzgz\aiggly few fine and medium continuous tubular pores.
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FROGRAM:  SEARCH  FOR  +QMBIC  HORI ZOM 0 /?

USING LEAST SCUARES TO FIT CONSTRAINED

S Mo gango
47TH DE(:'F\'EE FDL-‘Y’!‘JUM],HI

FROFILE IDENTIFICATION ZAMEIA 019 MA. CHECKE FOR ARGILLIC KH = 30
M\____\-"
HORT Z0M DEFTH AT DEFTH AT MEAN LAY
NLIMEER T BOTTOM LDNT ENT
i o M 11 M 21.0 %4
2 11 CM 45 LM 2395 4
i 4% CH 80 0M 44,1 %
4 Ho O A A R 42,0 %
=] 111-€GM 125 CH 44.9 %

S——— _/.‘-LfL Zﬁ e:.,_.._...._..._....._..._..........—............-....-..._......._.......,._.....-.._.._.....

doprieb HORTZON BETWEEN 1% AND 45 M

CLAY CONTENT AT TOF: 31.1 %
AT BOTTOM: 41.% %

DIFFERENCE : 108 %

RATID: 1.354

THINNEST HMORIZON FULFILLING CONDITIONS
THICENESS 18,1 CM ( 20,8 - ZE.9 CM

CLAY CONTENT AT TOF: 33,0 %

AT BOTTOM: 39,6 %
DIFFERENCE : bub Y
RAT IO 1.20

S 1,
HYFOTHES IS THAT THERE I8 A Egﬁiﬁ HORTZON TH TRUE
WITH FROBABILITY BETWEEN 75 AND 20%

TESTETATISHTIC =  0.91% WITH STUDENT"S
DISTRIBUTION (DF 2




SROGRAM: SEARCH FOR  KANDIC HORI ZON

- ————

USING LEAST SOUARES TO FIT CONSTRATNED éfD/é;?

4TH DECREE rOLYNOMIAL

R RS MANG AN O

FROFILE IDENTIFICATION ZAMEIA O19 MANEANT

HORT ZOM DEFTH AT DEFTH AT MEAN CLAY

NUMEBER

1

TGO

2 CM
11 CM

BOTTOM

11 CM
4% CM

CUNTENT

- ny
e 1 abd o in
EQ.ﬁ b

§

3 4% CM 80 CM 44,1 %
4 80 CM 111 CM 42,0 %
5 111 CM 125 CM 44.9 %

NG KANDIC HORIZON FOUND

HYFOTHESIS THAT THERE IS NO EANDIC HORIZON IS TRUE
WITH LESS THAN 75% FROBARILITY

TESTSTATISTIC = 0.482 WITH STUDENT® &

DISTRIBUTION (DF 2)
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SAMPLE
NO.

842888
8L2889
842890
842891
842892
842893
8L2894

SAMPLE
NO.

8L2888
8L2889
842890
842891
842892
842893
8L2894

(o 2 LLK
v C 7 - Z U
/@IWD(‘L aZ 20 09
MANGANGO P ‘”, _//////
Z %/“ 5 PAGE 1 OF 2 PAGES
SAMPLED AS: CLAYEY, KAOLINITIC, ISOHYPERTHERMIC OXIC PALEUSTULT /k Qj\ﬁ;
S 84FN-990 -019 DATE 05/31/85 SAMPLE NO. 84P2888-2894 &J\\’ U. S. DEPARTMENT OF AGRICULTURE
PEDON NO.  8u4P 525 V SOIL CONSERVATION SERVICE
ZAMBIA PROJECT NO. 84P 97 AN NATONAL SOIL SURVEY LABORATORY
\ | LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS  1B1A, 2A1, 2B
=1== =2== =3== =f== =5-= === =T== =8== =9== =10- =11- =12- =13- =14= =15- =16- =-17- =-18- =-19- =-20-
(- = =TOTAL = - -)(- -CLAY- -)(- -SILT- =)(- - = = - =SAND- - - = - -)(-COARSE FRACTIONS(MM)-)(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C V€ = == = WEIGHT = = = = WT
HZN DEPTH HORIZON LT  .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- PCT OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 =-.05 =.10 =-.25 =.50 =1 -2 =5 =20 -75 75 WHOLE
b POT OF <2MM (3A1) = = = = = = = = = = = = = > <- PCT OF <75MM(3B1)-> SOIL
18 0- 11 A 21.0 14.1 64.9 11.3 5.9 8.2 9.6 22.2 26.4 6.6 0.1 TR TR == 55 -
2S 11- 45  BT1 39.3 12.2 Uu8.5 22.3 4.9 7.3 8.3 17.5 17.7 4.9 0.1 TR  -- -- 40 --
3S 45- 80  BT2 44,1 12.5 43.4 23.2 5.0 7.5 7.8 15.4 15.4 4.5 0.3 TR  -- -- 36 --
4s  80-111 BT2  42.0 14.6 U43.4 20.2 6.4 8.2 8.5 15.1 14.5 4.4 0.9 1 TR -- 36 1
55 111-145  BT3 44,9 13.3 41.8 25.7 5.0 8.3 9.0 14.3 13.8 4.0 0.7 1 TR -- 33 1
6S 145-162  BT4 44,5 15.7 39.8 24.2 7.3 8.4 9.0 12.9 13.2 3.9 0.8 1 TR -- 311
7S 162-173 2BTC  43.0 17.7 39.3 23.1 8.6 9.1 9.1 11.0 9.4 4.5 5.3 =-- u2 -- 60 U2
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRO
c N s EXTRACTABLE 15 = LIMITS = FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN  CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. 6A1C 6B3A 6R3A 6C2B 6G7TA 6D2A 8D1  8D1 ULF1 LF  4A3A U4AID LATH 4D1  L4B4  4B1C 4B1C UB2A 4C1
Lo o oo oo PCT OF <2MM = = = = = = = > PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
1 1.23 5.0 0.4 0.1 0.25 0.47 1.45 1.51 0.014 11.2 9.8 0.02
2 0.41 6.8 0.5 0.1 0.11 0.35 1.43 1.47 0.009 16.5 13.7 0.04
3 0.26 7.2 0.5 0.1 0.10 0.35 1.30 1.35 0.013 19.5 15.3 0.05
4 0.21 7.2 @.5 0.1 0.10 |0.37 1.28 1.32 0.010 8.3 15.5 0.04
5 0.21 7.6 0.5 0.1 0.09 0.35 1.28 1.32 0.010 19.3 15.8 0.04
6 0.24 7.9 0.5 0.1 0.09 0.38 1.27 1.39 0.030 22.0 16.7 0.07
7 0.21 9.5 0.6 0.2 0.12 0.42 1.23 1.29 0.012 25.0 18.1 0.06



SAMPLE
NO.

842888
842889
842890
842891
8Lu2892
842893
842894

SAMPLE
NO.

842888
842889
842890
842891
8u2892
842893
842894

PAGE 2 OF 2 PAGES

MANGANGO S 84FN-990 -019 DATE 05/31/85 PEDON NO. 8uLP 525 NATIONAL SOIL SURVEY LABORATORY
-1== =2== =3== =lj== =5m= === =T== =8== =Q== =10- =11- =12- =13= =14- =15- =16- =17- =18- =19- =-20-
(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - =CEC - - -) AL =-BASE SAT- CO3 AS RES. COND.(- - = =PH = - =)
CA MG NA K  SUM ITY AL SUM  NH4- BASES SAT SUM  NH4 CACO3 OHMS MMHOS KCL CACL2 H20
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS O0AC + AL OAC <2MM  /CM /CM IN  .01M
NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B  5G1 5C3 5C1 6E1G  8E1 81 8C1G 8C1F 8CI1F
<= m e e e e e e - - - MEQ / 100 G = = = = = = =~ = = = = > <= = = = = PCT - = = => 1:2 1:1
1 -- - -- -- -- 5.0 5.0 5.2 TR 5.4 5.4 5.9
2 0.4 0.9 TR 0.2 1.5 6.2 ©0v2' T.T H4.2| 1.7 12 19 36 4.6 4.5 5.2
3 0.3 0.6 TR 0.1 1.0 6.1 0.3 7.7 4.3 1.3 23 14 23 4.6 4.5 5.2
4 0.5 0.8 TR TR 1.3 5.6 -- 6.9 4.2 19 31 4.9 4.7 5.5
5 0.8 1.0 TR TR 1.8 4.9 6.7 4.0 27 45 5.4 5.0 5.6
6 1.0 1.3 TR 0.1 2.4 4.8 7.2 | dii2 33 57 5.7 5.4 5.8
7 0.8 1.1 TR 0.1 2.0 5.9 TR 7.9 5.2 25 38 5.6 5.2 5.4
(= = = = = = = = = MINERALOGY - = = = = = = = -
(- = = = = = = CLAY = = = = = = = Y= - =) -
(- = = = X-RAY - = = =)(- -DTA - -) TOTAL DOM
HZN (e . e e <2y - = = =)(- =<2U - =) RES WEATH
NO. 7A21  7A21 TA21 T7A21 T7A3  TA3  TB1A T7B1A
<- RELATIVE AMOUNTS => <= = = = = PCT = = = =>
g
2
3 KK 4 GE 2 KK50 GITR 99 TR
L
5 KK 3 GE 2 KK45 GITR
6
7
FAMILY CONTROL SECTION: DEPTH 11- 61  PCT CLAY 41 PCT .1-75MM 39
ANALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL KK KAOLINITE GE GOETHITE Gl GIBBSITE
RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE



i

O~ crsarn132

(e e e MINERALOGY----- R o e e e o e A )
(=== Sl OPTICAL-====—==—m e e ) (e X-RAY--===-—-=- ) (---DTA--) (TOT ANAL)
e SAND/SILT===== == e e e e e ) (-=——- N -CLAY--- = )
SAMPLE HZN FA RE K20 FE
NO. NO. 7Bl1A 7B1A 7B1A 7BlA 7B1A 7Bl1A 7Bl1A 7BlA 7BlA 7Bl1A 7BlA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A
Gt PCT- - > <----RELATIVE AMOUNTS------ P e PCT=——sammam >
84p2888 1
84p2889 2
84P2890 3 FNES 99 QZ92 OP 8 RA<1 TM<1 KK 4 GE 2 KK50 GI<1 0.1 13.0
84P2891 4
84P2892 5 KK 3 GE 2 KK45 GIK1 0.1 12.3
84P2893 6
84P2894 7
ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: GE = GOETHITE GI>= GIBBSITE OP = RA = RESISTANT AGGREGATES TM = TOURMALINE

KK = KAOLINITE

RELATIVE AMOUNT:
MINERALOGY BASED
MINERALOGY BASED

FAMILY PLACEMENT:

COMMENTS :

ON SAND/SILT:

ON

6 INDETERMINATE

CLAY:

5 DOMINANT

OPAQUES .QZ = QUARTZ

4 ABUNDANT

3 MODERATE

2 SMALL 1 TRACE



Print date: 06-03-1985

SERIES: Mangango NSSL ID #: 84P0525

SOIL SURVEY # S83-FN-990-019

LOCATION: Mangango state farm about 4 km NW of Mangango WEP Zambia. Pit located

along road Mangango Mafuya Kuta.

PHYSIOGRAPHY: Upland slope in level or undulating uplands

MICRORELIEF:

SLOPE CHARACTERISITICS: ELEVATION: 1150 m MSL i

PRECIPITATION: 940 mm Ustic moisture regime PERMEABILITY: Moderate

ATR TEMPERATURE: ANN: 20.4, SUM: 21.6, WIN: 15.7

DRAINAGE: Well drained LAND USE:

RUNOFF: Slow .

FAMILY CONTROL SECTION: 25 to 100 cm

PARENT MATERIAL: residuum from igneous-basalt material

CLASSIFICATION: Clayey, kaolinitic, isohyperthermic Oxic Paleustult

WEATHER STATION: Kaoma

DIAGNOSTIC HORIZONS: 0 to 11 am Ochric 11 to 162 om Argillic

DESCRIBED BY: D. Hallbick O. Spaargaren and R. Henneman SAMPLE DATE: 11/83
A—0 to 11 am; clay; dark reddish brown (2.5YR 3/4) moist; weak fine granular

structure; very friable, very sticky, plastic; many fine and medium roots

throughout; many very fine and fine void between rock fragments pores; clear smooth

boundary.

84p2888

Btl—11 to 45 am; clay; dark red (10R 3/6) moist; moderate medium and coarse
subangular blocky structure; friable, very sticky, plastic; few patchy faint-thin
clay films on vertical faces of peds; many fine and medium roots throughout; many
very fine and fine continuous tubular and common very fine and fine void between
rock fragments pores; diffuse smooth boundary.
84pr2889

Bt2—45 to 111 cm; clay; dark red (10R 3/6) moist; weak medium and coarse
subangular blocky structure parting to moderate very fine granular; very friable,
very sticky, plastic; few patchy faint-thin clay films on vertical faces of peds;
many fine and medium roots throughout; many very fine and fine continuous tubular
and .common very fine and fine void between rock fragments pores; gradual smooth
boundary.

Horizon split for sampling 45 to 80cm No. 2890 and 80 to 111 cm No. 2891,
84P2890

Bt3—111 to 145 cm; clay; dark red (10R 3/6) moist; moderate medium and coarse
subangular blocky structure parting to moderate very fine granular; very friable,
very sticky, plastic; few patchy faint-thin clay films on vertical faces of peds;
many fine and medium roots throughout; common very fine and fine continuous tubular
and common very fine and fine void between rock fragments pores; clear smooth
boundary.
84P2892

Bt4—145 to 162 am; clay; dark red (2.5YR 3/6) moist; moderate medium and coarse
subangular blocky structure; friable, very sticky, plastic; common discontinuous
distinct-thin clay films on vertical and horizontal faces of peds; common fine and
medium roots throughout; common very fine and fine continuous tubular and common
very fine and fine void between rock fragments pores; clear smooth boundary.
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84P2893

2Btc--162 to 173 cm; gravelly clay; dark red (10R 3/6) moist; weak fine and
medium subangular blocky structure; friable, very sticky, plastic; common continuous
distinct-thin clay films on sand and gravel; common fine and medium roots
throughout; common fine and medium void between rock fragments pores; common to many
medium and coarse irregular iron concretions; 50 percent pebbles fram ironstone, 10
percent stones from saprolite.
Clod samples not taken.
84p2894
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SAMPLE
NO.

8L2895
842896
842897
8L2898
8L2899
842900

SAMPLE
NO.

842895
842896
8u2897
842898
8L2899
842900

LITETA
SAMPLED AS:

S 8U4FN-990 -020 DATE 05/31/85 SAMPLE NO. 84P2895-2900 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO.  84P 526 SOIL CONSERVATION SERVICE
ZAMBIA PROJECT NO. 84P 97 NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508-3866
GENERAL METHODS  1B1A, 2A1, 2B
=1== =2== =3-= =l-= -5-- -f-= =-T-= =-8-- =-9-- =10- =11~ =12- =13= =14- =-15- =-16- =-17- -18- =-19- =-20-
(= - -TOTAL = - =)(= -CLAY- =)(= =SILT= -)(= = = = = =SAND- = =- - - -)(-COARSE FRACTIONS(MM)-)(>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C V& = = = = WEIGHT = = = = WT
HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- PCT OF
NO. (CM) .002 -.05 -2 .0002 .002 =-.02 =-.05 =-.10 =-.25 =.50 -1 -2 -5 =20 =75 75 WHOLE
<= = e e e e e o - - PCT OF <2MM (3A1) = = = = = = = = = = = = - > <- PCT OF <75MM(3B1)=> SOIL
1S 0~ 21 AP 37.4 21.8 40.8 21.9 9.3 12.5 16.5 17. 4.6 1.6 0.6 -- - - 2y --
2s 21- 39  AB 49.7 19.3 31.0 31.9 8.4 10.9 13.6 12. 3.3 1.3 0.6 -- -— - 17 ==
3s 39- 70 BT1 56.9 17.5 25.6 37.3 7.7 9.8 11.5 9, 2.6 0.9 1.0 -- -- -- 1 --
4s 70-103  BT2  60.1 16.6 23.3 37.2 8.0 8.6 10.4 9, 2.2 1.1 0.5 TR  =-- -- 13 ==
5S 103-144  BT3  56.7 18.2 25.1 32.3 9.1 9.1 10.8 10. 2.2 1.1 1.0 TR  ~-- -- W --
6S 144-179  BTCO 56.2 18.6 25.2 30.0 8.8 9.8 11.2 9, 2.3 1.2 1.0 =--  -- -- 1 --
ORGN TOTAL EXTR TOTAL (- = DITH-CIT - =) (RATI0/CLAY) (ATTERBERG ) (- BULK DENSITY ~) COLE (- - -WATER CONTENT = -) WRD
c N P s EXTRACTABLE 15 = LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE AL MN  CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
No. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1  8D1 4F1 LF  L4A3A LATD LATH U4D1  U4B4  4BIC 4BIC 4B2A 4C1
------- PCT OF <2MM = = = = = = => PCT <0.4MM <- = G/CC - - => CM/CM <- = -PCT OF <2MM - -> CM/CM
1 )2.0370.136 (Euj§J 3.9 0.5 0.1 /0.40| 0.36 1.25 1.36 0.029 21.1 13.3 0.10
2 [1.410.113 4.5 0.7 0.1 |0.32) 0.33 1.37 1.53 0.038 24.7 16.5 0.11
3 11.11.0.092 4.9 0.7 0.1 /0.28) 0.33 1.34  1.47 0.031 26.5 18.9 0.10
4 70.79 4.9 0.7 TR [0.25|0.32 1.23 1.35 0.032 26.9 19.2 0.09
5 0.62 4.6 0.7 TR |[0.25)0.33 1.24 1.34 0,026 26.1 18.7 0.09
6 0.37 5.0 0.8 TR |0.210.33 1.26 1.36 0.026 26.4 18.3 0.10
|
____________________________________________ .L_---- L kel s el i RS S AL 9 T e
*Hk ON NEXT PAG LR

PAGE 1 OF 2 PAGES
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LITETA S 84FN-990 -020 DATE 05/31/85 PEDON NO. 84P 526 NATIONAL SOIL SURVEY LABORATORY
-1== =2== =3== =lj== =5m= =f== =T== =8== =Qm= =10- =11- =12- =13- =14= =15- =16- =17- =18- =19- =-20-
(- NHLOAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - =) AL -BASE SAT- CO3 AS RES. COND.(= = = =PH = = =)
CA MG NA K  SuM ITY AL SUM  NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS NAF CACL2 H20
SAMPLE HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL OAC <2MM  /CM /CM .01M
NO. NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B  5G1  5C3 5C1 6EIG 8E1 81 8C1D 8C1F 8CI1F
I e e MEQ / 100 G = = = = = = = = = = = > <= = = = - PCT = = = => 1:2 1:1
842895 1 5.8 3.9 TR 0.2 9.9 10.3 20.2 15.1 49 66 4.8 5.8
8u2896 2 6.1 3.8 0.1 0.1 10.1 10.7 20.8 15.7 u9 64 9.2 5.0 5.9
842897 3 6.1 3.6 TR 0.1 9.8 9.8 19.6 15.8 50 62 9.3 5.0 6.0
842898 4 6.0 3.7 TR 0.1 9.8 9.0 18.8 14.8 52 66 9.5 5.2 5.7
842899 5 5.5 3.8 TR TR 9.3 7.6 16.9 13.9 55 67 N 9.5 5.4 5.9
842900 6 4.6 3.7 TR TR 8.3 6.8 15.1 11.9 55 70 <§\\{J 9.6 5.8 6.2
__________________________________________________________________________________________ L e e e B e A e S i e B
(= = = = = = = = = MINERALOGY = = = = = = = = = )
(= == = =g = CLAY - - - - - - - J(= = =) =)
(- - = = X=RAY = = = =)(- =DTA - -) TOTAL DOM
SAMPLE  HZN - \ (= = - - = <2U - = = =)(- =-<2U - -) RES WEATH
NO.  NO. zg 7A21  TA21 T7A21 TA2l TA3 7A3  TB1A T7BI1A
Y <- RELATIVE AMOUNTS => <= = = - = PCT - = - =>
842895 1
842896 2
842897 3 KK 3 MT 2 GE 2 KK33 94 EP 3
842898 4 :
842899 5 KK 3 GE 2 MT 2 VR 1 KK35
842900 6

FAMILY CONTROL SECTION: DEPTH 39- 89 PCT CLAY 58 PCT .1-75MM 1

ANALYSES: S= ALL ON SIEVED <2MM BASIS

MINERALOGY: KIND OF MINERAL KK KAOLINITE MT MONTMORILL GE GOETHITE EP EPIDOTE VR VERMICULITE
RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT L ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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CP84FN132 -
T MINERALOGY—=====m==mm~ e )
(== OPTICAL-==—========mmmmmmmmm )« ---X-RAY--=-=-==- ) (---DTA--) (TOT ANAL)

_ e SAND/SILT=============mm === mm e ) (mmmmmm e cLay- -—=- -)

SAMPLE HZIN FA  RE K20 FE

NO. NO. 7Bl1A 7B1A 7BlA 7Bl1A 7BlA 7BlA 7BlA 7B1A 7BlA 7BlA 7B1A 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3  6Q3A 6C7A
< e PCT--—=mmmmmmmmmmm > <----RELATIVE AMOUNTS------ > Cmmmmmee PCT--=-====== >

84P2895 1

84P2896 2

84P2897 3 VFS 94 Q284 OP7 EP3 FK2 RU2 TM 1 BT 1 RaA<l KK 3 MT 2 GE 2 KK33 0.4 10.6

84P2898 4

84P2899 5 KK3 GE2 MFr2 VR 1 MI 1 KK35 0.4 10.2

84P2900 6

ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED .RE = RESISTANT

KIND OF MINERAL: GE = GOETHITE OP = OPAQUES QZ = QUARTZ RA = RESISTANT AGGREGATES RU = RUTILE

TM = TOURMALINE

BT = BIOTITE EP = EPIDOTE FK = POTASSIUM FELDSPAR MT = MONTMORILLONITE KK = KAOLINITE MI = MICA
VR = VERMICULITE
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

MINERALOGY BASED ON SAND/SILT:
MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS
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Print date: 06-03-1985

SERIES: Liteta NSSL ID #: 84P0526

SOIL SURVEY # S83-FN-990-020

LOCATION: Chief Liteta Corp. Farm 5 km N of Liteta Leprosarium along Grear North

road between Lusaka and Kabwe CEP Zamb /&/QQQ
LATITUDE: 14-43- -S LONGITUDE: 028-04- -E H7e
PHYSIOGRAPHY: Upland slope in level or undulating uplands

MICRORELIEF: :

SLOPE CHARACTERISITICS: ELEVATION: 1150 m MSL

PRECIPITATION: 950 mm Ustic moisture regime PERMEABILITY: Moderate

AIR TEMPERATURE: ANN: 20.1, SUM: 21.3, WIN: 16.0

SOIL TEMPERATURE: ANN: 23.9, SUM: 24.1, WIN: 20.8

DRAINAGE: Moderately well drained LAND USE: Cropland

RUNOFF: Slow

FAMILY CONTROL SECTION: 39 to 89 cm 4
PARENT MATERIAL: residuum from limestone material — N/
CLASSIFICATION: Very-fine, mixed, isohyperthermic Udic Paleustoll ) ¢ //

WEATHER STATION:

DIAGNOSTIC HORIZONS: 0 to 21 cm Mollic 39 to 144 om Argillic

DESCRIBED BY: D. Hallbick and O. Spaargaren SAMPLE DATE: 11/83
Ap—0 to 21 cm; brown to dark brown (10YR 4/3) clay; very dark grayish brown {N _/

(10YR 3/2) moist; moderate to strong medium and coarse subangular blocky structure |7

parting to moderate to strong medium granular; slightly hard, slightly sticky,

plastic; many fine roots throughout; common to many fine and medium continuous

tubular and many very fine and fine void between rock fragments pores; abrupt smooth

boundary.
84P2895 :
bt ] /'
AB—21 to 39 cm; brown to dark brown (7.5YR 4/4) clay; dark brown (7.5YR 3/4) l 9

moist; strong medium and coarse subangular blocky structure; slightly hard, slightly
sticky, plastic; few patchy distinct-thin organic coats on vertical faces of peds;
many fine roots throughout; many fine and medium continuous tubular and many fine
and medium void between rock fragments pores; clear smooth boundary.

84P2896 '

—

Btl—39 to 70 cm; strong brown (7.5YR 5/6) clay; strong brown (7.5YR 4/6) moist;
very few fine faint 48 (7.5YR 4/8) mottles; weak very coarse subangular blocky
structure parting to strong medium and coarse angular blocky; hard, very sticky,
plastic; many discontinuous distinct-thin clay films on vertical and horizontal
faces of peds; common fine roots throughout; many fine and medium continuous tubular
and many fine to coarse void between rock fragments pores; very few fine and medium
rounded ironstone nodules; gradual smooth boundary. ¢
84P2897

Bt2—70 to 103 cm; strong brown (7.5YR 5/6) clay; strong brown (7.5YR 4/6) moist;
few fine faint yellowish red (5YR 4/6) mottles; moderate medium prismatic structure;
slightly hard, very sticky, plastic; common discontinuous distinct-thin clay films
on vertical faces of peds; few patchy praminent-thin black (N 2/0) manganese or %
iron-manganese coats on vertical and horizontal faces of peds; common fine roots
throughout; common fine and medium continuous tubular and many fine to coarse void ’
between rock fragments pores; few to cammon fine and medium rounded ironstone
nodules; gradual smooth boundary.
84P2898
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Bt3—103 to 144 cm; yellowish brown (10YR 5/6) clay; dark yellowish brown (10YR
4/6) moist; few to common fine distinct yellowish red (SYR 4/8) mottles; weak to
moderate coarse and very coarse subangular blocky structure; slightly hard, very
sticky, plastic; common discontinuous faint-thin clay films on vertical faces of
peds; few patchy praminent-thin black (N 2/0) manganese or iron-manganese coats on
vertical and horizontal faces of peds; common fine roots throughout; common fine to
coarse continuous tubular and many fine to coarse void between rock fragments pores;
cammon fine and medium rounded ironstone nodules; clear smooth boundary.
84P2899

Btco—144 to 179 cm; yellowish brown (10YR 5/6) clay; dark yellowish brown (10YR
4/6) moist; common to many fine and medium prominent red (2.5YR 4/8) mottles;
moderate medium and coarse subangular blocky structure; slightly hard, very sticky,
plastic; common patchy faint-thin clay films on vertical faces of peds; few patchy
praminent-thin black (N 2/0) manganese or iron-manganese coats on vertical and
horizontal faces of peds; few fine roots throughout; common fine and medium void
between rock fragments pores; many fine to coarse rounded ironstone nodules; 50
percent cobbles fram ironstone.
84P2900






