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Study of Physical, Chemical, and Mineralogical Properties of Soils Darived

from Sandatona Sediment in Khon Kaen Proeyince, Hortheaet Thailand.

by K. Saifuk, Soil Survey Division, Department of Land Dévelnpmﬂnt,

Bangkok, Thailard.

Abatract

Korat Renu, and Rol=Et soils are developed on old alluvium under

gimilar climgtle conditions.

The doninant soll forming precesses are desilieation and in eitu
clay formation with Kaolinite being the dominant clay mineral in every soll

profile.

pH values deerease with depth in all =oils from slipghtly acid to

extremely acid.

The fine sand fraction (0.05-0.10 mm) of all aoile ia composed mainly

of quartz in the light fractiun and zircon with opaques In the heavy fraction.

.Hicrumarphological features are similar in all scils. Single grain

iheem
ie dominant. Haasive, bridge, and alveolar structures alao occur. The ¢lay is
?; u..i.{ e .

brnuniah -and tsntrnpic with a few areas being anigotzopie.

ﬂhara ia ev1dence of vigorous termite activity in Kurat and Reno acils.

1ok

Therﬁria 1ittlz or no termite activity in Roi-Et soil, because that aoil usually
wded v Tl L6

becomes saturated with water every year.
The differences of profile chayecterietics are due to differences in
'tbpngfaphy druinége.and land management. The differences in profile charscteris-

tic of these soils are readily apparent : viz. colour, mottles, concretiona,



ete. The differences are significant because they influence the differences

in the classification of these soils.

I. Intr ;:-d uetlon

The study area 1s in Khon Kgen Prnvince, which is located in |
Hﬁrtheaat Thailand. The domlnant iandfurﬂiﬂ in thatiprovinne are high allovial
terrzce and fang of ¢ld aliuuipm and colluviom. Seils gre Lew Humic Gley
{2 x of total area of Khon Kaen) and Gray -Pedeolic (30 %) (Rujunaﬁounthnn
1964).

The geologle formatiens of the aves, as classified hy: Javanaphet
_{1969.) are the 8alt and Kok Kruat Formation and the Pra Wihan Formation. The
Salt and Kok Kruat fnmatinn. ig compriged of layers of sandstone, shale, silt-
gtone, rock salt, and gypwum. Meximum thickness of any one gypsum layer is 50
feet. Maximum thickness of thie formation is 300 feet. The Kok Krust oy Ban
Na Yo formation, characterized by sandetone, shale, giltetone ,and nodular 1ime- |

atone, also oceurs in greas mapped as the Salt and Kok Kyuat Formation.

The Phu Phan and Pra Wihan Formation is nharncferized by yellowlsh
gray to grayish pink sandatone and conglomerate, .and grayish red to olive gray
to white massive sgndstone with dark reddish brown micaceous sh.ale and grayish

red micaceous siltstone.

Threg pits for examination end sampling were dug, one each for
the Korat series (Gray Podzolic Soils)}, Roi-Et aerfes (Low Homic Gley Soila)
and Renu series {Hydromoxphic Gray podzolic Soils) Fig. 1 shows the location of

the three pits.



II. Purposes of the study

1., To conpara soils developed from the same parent material,
0d alluvium, which differ in drainage, tnpugr&plﬁ', and land

mand gemant,

2. To classify thesa goils mocording to a nunber of d_:i‘.f;‘feren‘lﬁ
systems- including ;. 3ol Taxonoay '(ﬁ"'.s';h.:a";tgvs}, the F.A.0
" eydteit, and the n;-,rutsmi:rf' Pi“tﬁi’a&{ck:

8. To sfydy the dominant eqil forning progessee of the study

area.
II1. Procadure

The ;ﬁts ware approximately 1.5 metres by 8 matres wide and
1.5 metres desp. The profila face was cut vertically, cleaned with a brush,
photographed and then sampled. |
' 2.1 Bulk Sampling
Duplicated bulk samplss, sach of about 5 litres,
ware collacted from each horizoen. Tha _Z_'I.wer'hnri*a.unﬂ wer'e

gampled first in order to &void contamingtion from overlying

hordzone.

$.2 Thin Section Sampling.
Duplicate aamples for thin section preparation
mt&ﬁf 3 “rriiang pollacted from éach horizon in Kublena boxes of eize

skmauy:ta drendg ¥E 5 g with 14d on top and bottom,



Laboratary methods.

All determinations ware parformed in duplicated. The Average

values are presented,

3.3 Prgnaration of bulk samplas .,

_ Tha hulk aamplea vere dried at room tumparature.
Stonaa ami plant r-::-nta wera removed from esch sample. ' The
sanplaes wm:'n then,'ground with mortar and pestle. The fine
earth (lesa than 2 mn) was saparated by means of seiving,
placed in lahatl!l.ad plastic bags and kapt for laboratnm,v

investigation, -

5.4 Earticle eizZe.ana ;z‘ His .

Tha anuplaa were dieperaed with calgon solution
after the ramnwll of organic matter and sesquioxides. Fine
eilt and clay fractions were datarminad by the pipstte mathod |
at the appruprié:ba time, Sand and coarse silt fractions ware
uapmtad by uaing a hank of aeives on 8 Pascall shaker.

8.5 Detarmination of pH.

. The pH vag determined in a 1:2.5 soil water mixture

weing &n E.I,L pH metar.

3.6 Determination of organic carbon and total nitrogen.

Total organile -;a;-_bun e datarmi.nnd by the wat
exidation mathod of T:hza'lay fl'JEﬂ]._ The amomt of organie
matter was calculsted by uaing the relationship 0.M. (%) =
Garben (%) X 1.72, Total nitrogen wis determinad by the



Kjadahl digestion method of Bradetreet (1965).

Determination of catlon exchange capacity (C.E.C.)

The exchangeable cations arve displaced by leaching
~ af the soil sample with 1.0 M. amonium.acetate at pH?.0.
Exchange acidity (I-[+] waa determined by the back titratim
of the leachsta to pH 7.9,  Calicdum, megnesium, potasium.
and epdium werae determinad by atomic absorption of thae
leachate,

geparation of samples fop miﬁaralng:[ca; atudy.

In each soil eample, the ciay f_’ram:im wag dig-

peraed by calgon, the sand and eilt fractions wera remove

by aadimentatim, then the clay fraction wae reflacculated.
The sand was separated by further sedimentation,

dried, and the 0.05-0.10 mn fraction separated by seiving,

Preparation of the clay semples for x-ray analysis.

Duplicated aliguote were treatad with aocdium acetate
to destroy carbonates and remcve exchangsabla divalent ca-
time. They were treated with hydrogen peroxide to remove
. organic matter. One aliquot wae separated with Mg, tha othar
with K, and slides ware Praénred for x-vay anelysis. The'
flollowing x-ray annil_.j.rp_:_la ware run : Mg-saturated at voom
temperature. and 110- ¢, K-saturated at vioom tenperatura,
-hﬁ*ﬁﬁigﬁﬂ;-ﬁ_ﬂ_ﬁ;ﬁ..f A glyceral a_ﬁiﬁtm.i.l-l_g. eattrated waa dene,
bisk backuse ‘there wae.no change in the 14°A peak fn any of
“Ehia; nipled. of, tlia three 3011y the x=yay chart for that



IV, Rasults

4.1 Korat earies

Taxonomlce Unit

Location

Map reference
Air. photo
Tapography.
Elavation
Slopa

{limate
Pracipitation
Tamp ergtura
Vagetaticn
Farant, material

Land usa

-

Ll

:1—

(em)

0-12

: Cray Podzolic Scils (National)

Oxiec Paleustalf (U,5.DLA.)

¥hon Kaen Frovinca.

gheat 5660 IV, series L 708, Coordinate B77352,
M-86" NHos 14497

Flat.

200 matres

0,2 percent.

Tropical Savannah (Kooban 'AW')

1,100 - 2,200 mm,

2&-28'(2

Dipterocarp forest.

01d alluvium.

ghifting cultivation of upland crops, kenaf, maizZe,

cassava &nd sparsa secondary foreat.

(moist colours unless otherwlea stated)

Dark brown to bhrown (LOYR4/8). loamy sand; weak
fine subangular blocky breaking to single grain;
non sticky, non pleatic, loose whan mu:l‘.a't.:, soft
whan dry; common _:I.'in.é intarstitial pores; many

nadivm roots; gridual, smocth boundaxy) pH 6.0,
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(em)

12-20

20=70

=118

- 118~140

{moist colouwrs unlees. otherwise stated)

Light yellowish brown (10YR6/4). aandy. loam; waak

. Fine subangular hlor.'ky, non atieky, non plaatic,

locsa when moigt soft when dxy; common fine
interstitial pores; many medium roote; graduai,

ameoth bﬂﬁnﬂary; PR 6.0.‘.

.L'.‘.ght yslluw:lsi;l ‘brown .(10YR6/4) sandy 1ua.m, waak

fina to mudarute maﬂiwn subangular blocky; non

: atmky, non .plaa_ﬂq,-f:-:dabla when moiat, firm

Hhm'_. dry 3 cl:im;:m_'fine interstitial poras; faw
fing.bubmlar porea; cammon medinm roots; gradusl,

snicoth boundary; pH 5.5 -

Tight yolluwiah brown (10m5f4) anndy loam,

noderate finn to mndium aubangul.ar blnek_'.r, non
eticky, non plaatic, fria_bla when mp:lst, hard
when dry; cmﬁnuﬁ ﬂne intéx:;tiﬂal and tubulay

poresi few f:lﬁe yoota; ¢leay, smooth boundexy

. PH 5-5. .

-Browmieh yellow {10YR6/6) sandy loam; moderate

Fine to medium aubanguiar blooky; slightly sticky,
non plnatiic;':l-‘r;.lsble when molet, extremely hard
when dry; covmon fine interstitisl and tubular

porez; Caw fine i:onfl:s; pH B.0,



Hicromorphology

single grain and bridge styucturea are doninant in the upper
70 om with dark brown grading to yellowish brown ipotroplc ¢lay. Below 70 cm
the olay coating 18 weakly anisotropfc with undilose extinction. Fraquent
Eridges form between the gra:‘:na. Below 70 cm alveclar structure sccompaniss
single grain and bridge a‘l:rmtm:-'e (Alveidlur structure i similar to bridde

structure)s -

In soil having alveclar structure clay and silt are more plantiful
than they are in poils having bridge structura, Tha clay and silt forma the
" metrix-in alveolar structura, whereae in bridge structure the sand graing form

the matrix (FitsPatrick, 1971},

Chavacteristice of Koret soil can be sumnarized as follows :

1. Hineral grains are dominently aubangular and subroundad Y
quartz in the A horizona, becoming more roupded in tha B
horizms. Tuurrm!l.:l.ne: and zircon are freguent in the A,

horizon and decreasa alightly with depth.

2. Olay increases alightly with depth until-at a depth of 70 am

there is A marked increasa.
8. (lay is kaolinite.

‘4, Clay coatings occupy 0.% % of the area on alides taken from «

the B,, and Bog horizona.
21 2
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4.2 Renu sertes

Taxnﬂumic aunits

Loecation

Map raference
Air photo
Topography
Elavation
Slope
{linate
Praciﬁitation
Temperature -
Parent material
Vagetaticn _

~Land use

Hydromorphic Gray Podzolic Soils (Matienal)
Paleustult (U.8.D.AL).
Khon Kaen Province,

Sheet 5661 IV, sevies L 708, Coordinate 972675,

' M86 No. 14676,

Undulating,
230 metres.
2mt¢ percant.

Treplcal Savannah (Koppen 'AW')

- 1’1(“} . 2,2‘}0 M o

26 - 28 ¢,

01d alluwium.

Diptarucarp foreat.

Halze, kenaf, grownd bean, BUpAT cAna, CASSAVA,
and paddy rice (if dikes are bullt to impound

rain water).

' Nete @ The sedl described on the next few pAges more nearly fits the cshcept

of the Satuk saries than the Renu series.



Bog

(em)-

-2t

20-8%

35~37

BY=90-

11

{moist colours unlesa otharwise, stated)

Dark grayish h_rﬁwm- (.ELG-YM,?E} sandy loam; weale

. fine to moderata medium subangular blocky; non

sticky, non plastic, friable when moist, soft
vhen dry many fine interstitial pores; many fine

and madium roots; clear, smooth boundary; pH 6.0,

Iight yellowish brown (10¥YR6/4} sandy logm; wesk
fine to medium subangulap bloaky: non aticky,
non plastic, friable when molet, soft whem duy;
common fine end medium roots; cleaxr, amooth

boundary; pH & .0,

Yallowish browm {10YR6/6) sandy loam; moderate

Fine to medium subangular blocky; slightly sticky, -
non plastic, alightly firm; common fine interati-
tial and tubular pores; common fine and mﬂdium

rootai gradusl, smooth boundary; pH 5.0.

Yellowish brown (10YR6/6) sandy clay lnam;.commnn
fiﬁe brown {7.5YR5/4) mottles; moderate fine and
medium subangular blocky; slightly sticky, non

plastic, firm when wmeist, slightly hard when dry;

faw Pine interstitial and common fine and medium

_ roote; diffuse, smooth boundary; pR 5.0.

*Ygllowish brawn (10YR6/6) mixad with light browm

(7.5¥R6/4) sandy cley loam, few prominent yellowish

xad (BYRE/6) mottles; weak fine and medium
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{cm) (molet eolours unleas otherwise stated)

subangular bloaly; alightly aticky, non plaetiec,
firm when molet, slightly havd when dry: few fine

interstitial poves; gradual, wavy boundaxy: pH 5.0.

B,g 90-115 Yallow (10YR7/6) sendy clay loem, few Ffine promi=-
nent yellowlsh red {5YR5/6) mottlea; weak fine and
medium sobangular blocky; alightly sticky, non
plastic, friable when mofat, hard when dry; few
fing interetitial and common fine tubular pores;

few fine roots} abrupt, wavy boundary; pH 5.0.

c 115 Compasct lesyar of iron and manganese oxide concre-

tion.

Hicromorphology

_ This soil has .an alveclar structura with yellowish brown (10YRS/6)
lactrapie clay showlng uwndulose extinetion in the By horizon, Below 35 om
depth the elsy ie brownish yellow (10YRG/6)} with irregular anisotropic areas,

Distinetive featwres observad under the microscope are

1, ¢lay increases until 65 em depth snd then decresees alightly

wheress the seaquioxidae concretions incresse in the lower hori-

ZONe,

<. The mineral grgins are predominantly quartz with lesser amounte

of zircon, tonrmaline, and opal.

8., Clay is kaolinita.
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4, Clay coatinge reach a maximum of 0.8 percemt .at the 20-38 om

horizon and decrease alightly with depth.

4,8 Roi=Et paries

Taxconomic unlt

Location

Map reference
Air photo
‘Topography |
Elavation .
8lope

Climate
Pracipitation
Temperature
Vagetation
Parent materlal

Land use

(om)

ApE: 0=13

Low Humic Gley Soils (Natiomel).

Aeric Paleaguult (U.S.D.A},

khon Kaen Province.

Sheet No, 5560 I, series L 708, coordinate 798338
M76 No. 12504 '
Flat

160 metras,

G—E'parnanf.“'

Tropical Savannah {ﬁhppan"ﬂﬂf).
1,100-2,200 mn.

26 = 28 C.

Rige.

01d allowium.

Paddy=Fleld.

(moist colours unless otherwisg stated)

Light brownish gray (10?&632) sandy loam; common
fine dietinct yellowish brown {10YRG/6) mottles;
weak fine subanguwlar blocky snd massivae; non sticky,
non plastic; locas, many fina intevetitial puréa;

many fine roots; cledr, smooth boundary; pH 6.0



{om)
Elg 153-39
5215 34-T72
22¢ Te=-120
Micromorphology

14

{moist coloura unlesg otherwise stated)

Grayish brown (10YR5/2) to light brownish gray
(10¥R6/2) sandy loam; common fina faint.dark
yellowish brown (10YRS/8) mottles; weak fine to
medtum aubangular blockys non gticky, non plastiac,

friable when moist; common fine interstitial and

~ tubular pores; few very flne roots; diffuse, smooth-

boundaxyv; pH 5.0,

Light yallowish brown (10YR6/4) sandy loam, many
fine distinct yellowish brown (1OYRS/8) mottles;
weak fine and madfum eulbangular blockys slightly
aticky, non plastic, slightly fil.m_l when moist;
comnon fing tuhuIa.r poraa;l clear, smooth boundary;

PH 5.5,

Pala brown (10YR6/8) to light yellowlsh brown
(L0YR6/2) sandy clay loam; wany fine digtinct
vellowish brown tmms;'ﬁ) mottles; Pi'aak fine and
medium subangular blocky; slightly eticky, alightly
plastie; commen Pine tubular pdfaa; pR 5.5.

Magsive and laminar styucture with yellowlsh brown (L0OYR5/6) imo-

tropic clmy -in the Apg. Below 13 cm depth structure ts massive. Secondary

growth of fleyxd-angillans is evident in the szg. The vertical cleavages in

the elay cdntinga suggest that these coatings may be formed in aitu.
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The soil has the following important featurea :

1. 0(lay coatings xange from 0,2 pereent in the Blg and resch
thely maximum of 3,1 parcent in the Byag.

2., Clay is kaolinita,

3. Mineral grains are dominantly guartz with lessex amounts of

zivcon, tourmaline and cpal.

4. TIron/manganese oxide conoretions oceur balow 50 em and increase '

alightly with depth.
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V. Digcussion

5.1 Llay minerals

_ Kovat seriee : Thia sofl is dominated by kaolinite in every hori
zon, chavacterized by the prepence of ﬂifﬂ:emtiﬂn spacing &t 7.15 engstroms
(iﬁ) and 8.57 & in K-saturated and Mg-saturated a.:l_r dried elay aa.mpléa.

The peaks are stable at 325 'G, bt nharacteriaticalljr they disappear whe.n
heat at 525°C. Mice (illite]' 1o present ae a trace and characterized by the
presence of a 10°A basal reflection in both K and Hg-satumteﬂ aamplea and
atable at 525 Gw Varmiculite is differentiatad from montmﬁllmita by the
Mg-saturated, glycerol solvated, treatad sample, bécause the 14 A baaal

reflection did not expand to 18'A at room temperaturs.

MNon clay minerals are quartz, characterized B:.r very sharp, high’
" peak at 8.84 "A in the K-saturated samples, e'l:a.ble at 526°C, traca amnunts of
K-feldapar w:[th 3.26"A basal reflacticn of the Hg and K-seturatad, uir dried

samples and etable at 525°c,

Renu saries : This soil is dominated by kaolinite with vary amall
_amounts of varmlculite and tvaces of chlorite, Chlawite is characterized by
ths presenca of 1¢ ‘A besal reftection after heating aﬁ 626°C. Traces of micas

wars alao found throughout the pruﬂle.
Non clay minerals are dominantly quarta._-.-::lth tracea of K-feldspar.

Roi-Et sereis : Keolinite is dominent accompanied by small amounte
of vermfeulite and tracea amounts of micas.

Non ¢lay minerals ere quartz and trace amounts of K-feldepar,
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The detrital grain mineral species and the clay winerals suggeat
that the three scils developed from the aame pirant material i.e, eandstana
which ia wide spread in the ares, An Interesting pﬁmmmm is that ogourence

of vermiculite and chlorite appeara to be agssoclated with wet ecdl conditiona.

The possible processes of weathering of silicates and aluminosi-

licetes should be as follow (Gerasimov and Glazovskays, 1960) :

ORTHOCLASE  SERICITE OR SECOMDARY MUSCOVITE

At the firet ataéa of weathering there forma an scid Potaaaiq
almﬂ.ﬁosilicatg gericite - a a-lacmﬂary mick, ¢r In the caze when crystale are
large, 'aéhmﬂnry.rﬁuam:i..te. In the further decompeoition of saricite free
alunuhnéiﬁuaté acid. arise which is .mp'idly dacﬁmpoﬂad.!.m_:o_lmniini'ba and

h_-,-ﬂr;ux_m gilica (apall,.
RoHALS1g0g#, H.HOOy it HphlpSle026 + KHOOZ.

H AL 810, * a0 —pr 'ﬂ?ﬂfﬁﬁlanﬁ'ﬂ“iﬂ + 2810,. nH,0
* KAOLIN OPAL,

However, tha formation of opal in the upper soil horizena of the
Roi-Et and Renu eoila can &lso be attributed to the dacomposition of silicecus
plant tisave snd the subsequent hydration of the 810z,

The prasence of chloyite in-the Renu soll suggeata that this eoil
is the youngest, 1f we consider the pathway biotite —w chlorite —
veridculits -——m kaolinite. However, chlorite is present enly in trace

_.amounts in the Renu sail, and biotite can EC diractly to vermiculita. Tha.
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Roi=Et 5011 ham trnce amounte of vermicuiite, which eould conceivably have
waatharaﬂ divectly from bictite without going through the chlnmiﬁe etaga. Jo
it ia not cexrtain that the Renu snil 1a the youngest of tha three scila, or

that it is younger then the Roi-Et soil,
5.2 - Particle eige Distribution

Examination and comparision of particle size distribution patterns
of the threg soils show the dominance of the sand fraction (2,0-0,05 mm) viz :
72.4 to 77.8 percent in Korat, 48.2 to 55.8 percent in Rei-Et, and 49.3 to
63.7 percent in the Renu soil. A distinct ohenomenon is the preaence of sone
fractions that eenstitute the majarity of the geil. In Korat soll, the
fraction of .02 to 0.5 ™m0 constitutes B1.0 to 86.2 percent of the.auil. In
Roi-Et and Renu the 0.02 to 0.2 mm fraction is dominant; §3.4 to 76.0 in the

Roi-Et and 62.7 to 78.5 pexcent In the Remi,

The dominarice of one partleis size vange in each of these golls
guggesta an alluvial origin. These acll derived from sediment. carried by. tha

overflow of alow moving streams.

“The fact that these ecdls wera a1l derived from sandetone suggests
that they are related genetically. 8ilt/elay vatios indicate the evolution of-
the sofl profiles. In the Korat profils there is an dbaupt change in the silt/
clay vatio £rom 4.0 to 1.8 at & depth of 70 &m thus ‘the aluvial hortzon in fact.
beginﬁ at a depth of 70 cm. Analytical data ahow thie aluvial horizon to be
quite thick-58 cm.. Tn tha fia.',l.d hummr, the only eluvial horizon that is

posaible to diatinguish ia_that bthann 12 and 20 om,
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In the Renu profile, thera is an abrupt decrease in tha 2ilt/clay |
ratio below a depth of 20 em from. apprmcimafaly 3.5 to 1. The ratioc of around
1 auggaa't:a that either the translocation of clay is not vigoraua or tha clay

comting ia being . daﬁtroyeﬁ by some means.

.3 FExchange Properties

Total axchangeable base (T.E.B.) of the three scils &re quite
a:l‘.m:l.l.u.r t &h-:rut 142 me in the subeoil and around 2 at the surfaca horizons,
Tha G.E.G ’a of the thras sulls &re vary low but tha bns.e aatuxntinn percentages.
vary cmaidarab:ly due to the Fluctution of the axchange acidity. Thaas m:*e-
indead Low Activity Gla;.r (IAC) scile. Ths axchange of a faw mil:l-equ:.valm’ca

of H greatly altars the percantage bage sgturation,

: +H :
In this investigation the A1 - was also determined by atomic
abaorption but In none of the horizons was the value greater than .09 milli-

equivalants.

As an exanple of tha dlsproporticnate influencﬂ of a u:l.tght c'hﬂngﬂ
Jin H .cmcantrati.nn of the Korat scll. In the horizon 20=~70 cmy the H is
2,48 me, and T.E.B. is 1.13, eo the hasa aaturutim is 81.5 percent, 1In the
" horizen from 70-118 cm, the M ia 1.43 m.e., ToE.B. 8 1.20- ma., so that base
u‘t:uration is 51 parcent. A dee.reaae of enly 1.05 me. of H caused an 1ncraaaa

in basa saturation of 16.7 and 20,2 percent respactively.

Thus using percentage baea setwration &3 a besis for diffnrmtiat;
~ ing these solls at the order level is ambiguous. It does not give an accuvate
idea of the bame status of thesa solls. '
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(ne eilgnificant feature of these soila fs the high contant of
axchangeable sodiun despite the intense weatharing and leaching of parent
material, This phenomanan may be explained by the prolonged dry, hot seascn
during which sodium movas upward through eapillary action,

5.4 Clzsaification -
Korat series

U.5.D.4. {1978) + In thie &oil; the clay in some pores and the
¢lay bridging the sand grains (1t is singla grain stfﬁcture} ie oriented. It
also has & gignificent clﬁy increass in 1pwar_hnfizona. £11 these facts indicate
the prasence of an argilli':.: horizen. However, no sample st tha 1.8 metre depth
was available, so the sofl may be either Alfisol or Ultiscl, The Inerease
percant bage aaturatinn. with depth make f'l: 1ikel.:.:r ‘that at the dapth of 1.8
metyes, percent base satwration is high enough to claseify this aeil as an
alfiascl., Therefore it can be clasaified as an Oxic Paleustalf aipce elay con-

tent remaing constant with depth and C,.E.C. 1s leap than 24 m.a.q/100g olay.

FAO/UNESCO (1974) : This sofl-is an Eutric Nitosol dus to the high

bage saturation.

FitzPatrick (1971) : This is a Fkizﬂéﬁa {Aaﬁr)ﬁ(ﬂaﬁ'ﬂr)n- of the

argnoscis, characterized by the presence of the arenon.

Rei=Et meries

U.8,D.4, {1975) : This sofl is a Paleaquult becaunse it has an
argillic horizon end it fall into the subgroup of Aeric Paleaquult because the
high chroma of the gubacila.
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FAC/UNESCO (1974) : Tt is @ Dyetric Nitrosol becausw it has an

arglllie horizon with a G.E.C. less than 24 m.e.Q./100 g clay.

PitzPatrick (1971) : This soil 16 & MijgPnig, of the planceols,

cheractarized by the presence of the planocn indicating the wet condition.
Ranu_geries

UeS.D.A. {1975) : Thie Qu:l_.l with alveolar atructure, hes criented
clay in gome pored and oriented clay .hﬂ&ginﬁ_thg.nnﬁ grwine. Thus plus a
_ L e
sufficiant clay increase indicate the presenceof an arglllic horizon. This

is & Typic Palauut.ult.
PAOSWIESCO (1974) © Like the Rei-Et, it le & Dystric Nitosol.

FitsPatrick (1971} : This sotl is a (MuMo)gZo,; (AeFvEh)Arap
97011 g

(AeFvZh)’ of the luvisels.

5.6 Ceneals

Genitically, these acils have mich in commony with each cther.
Most of the important factors are the same in all soils © parent materialae,
tmpa'mtura regime, rainfall, ete. Ona importaﬂt diffarancn petyean the Roi=Et
‘aoil and the Korat and Renu soils is poaition in flandaanpa. The difference 1s

ipportant. anough to have given rise to two different avolutionary maquenced.

The avolutionary seguence for the Korat and Renun sclls iz ag
AopNsr
ﬁ.s‘ﬁ*»ﬂlpﬂﬂd:tim of alluviim.

xaling of fyon and aluminium,
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3. 1In situ formation of kaclinite

4, Formation of coneretions.
The evolutionary gequence fior Roi-Et ap 8 follows :

1. Depoaition of alluvium;

2+ Cleization.

3. Leaching of iron and gluminium
4. In situ formation of kaolinite.

5. FPormation of cnne;efiuns.
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IABLE 1 Percentage of light and heavy minerals in 50-100 Mn fraction of

Korat paries.

Depth Hordzon Light minerals Heabyminarals
{cm) aymbol (%) (%)
0-12 8y 99,0 1.0
12-20 Ay 99.8 0.7
20-70 By 98.7 1.8
70-118 - By 98 .4 1.6
118-140 Byo 99,8" 0.2

JABLE 2 Percentage of light and heavy minerals in 300 graina of Korat seriea.
Depth (cm} b-12 12-20 - 20-70 T0-118 118-140

Light mingrals

Quarts 97.3 9% .4 98,0 98.4 97,8
Coated grains 1,3 1.6 1.0 1.0 1,3
 Weathered grains 1.3 LO 08 0.8 0.8
Blolts < - 0,7 0.3 0.6
Heavy mingralas
Zircon 57.% 58.4 63 .4 56.7 60,3
Opaque grains 34.1 1.3 20.8 " 88.7 283
Tourmeline 744 14.3 6.5 9.3 0.7
Hornblende 0.6 0.7 0.9 0.3 .3

Weathared grains - 6.8 - - -



11

TABLE 8 Percentage of light and heavy minarale 50-100 [Em. fraction of Roi=Et .

Aarien.

Depth Horizon. Light minerals Heavy minerdls
(om) synbol ) &)
0-18 Apg 99.9 0.k

15-39 Byg 99.8 0.2

3972 B21g 99.4 0,2

F2-120 B 29.6 0,4

22¢

TABLE 4 Percentage of light and heavy minerale in 800 graine of Roi-Et series.

Depth {em) - 0=13 18-39 29-72 72-120
Light minersls
Quartz 95.7 92,7 94,0 97.4
Copted graine 0.7 5.0 1.6 1.6
Weatherad grains 1.3 3.0 _ 4:1 0.7 .
_ Biogtite. 2.3 0.3 - -
opal - 1.0 0.9 . 0.8
Haay'minerula
Eivaon 47.0 52,7 az,1 43.9
Opague graina 38,1 31,7 55.1 455
i‘uu;-mlir_m 19.2 14.7 11.5 9.6
Hernblenda 0.7 0.6 0.6 0.3

" Blotite - 0.8 0.6 0.7
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TABLE 5 Percentage of 1ight and heavy minerals in 50-100 #{m fractton of Renu

deries,

Depth - Hoxizon Light minerals haagg pinerals

(em) symbol %) Y

0-9 A 99.6 0.4

9-20 A 9.0 | 1.0

20-35 By 99,8 0.2
35-57 By1 99.5 - 0.5
57-90 B, 99,7 0.3
90-115 By 99.3 0T

TABLE & Parcmtaﬁe of 1ight and heavy minerals in 800 grains of Renu geries.

Depth (cm) 0=9 9-20  20-38  35=57 5?—90 20-115
Light minerals

Quartz 95,6 9L.5  95.0  98.7 98,5  98.7

Coated greins 1.7 1.0 0.3 - 0.6 0.3

Weathered grains 1.3. ¢.3 0.3 0.4 0.6 0.3

Opal 1.3 7.2 0.3 1.0 0.8 0.6

Hesavy minerals

Zircon 50.7 Sl 89.4 642 45,7 4L.9
Opague graine 35.7  37.1 44,7  91.6 46,8  40.9
Towrmaline 13.38 Al.1l 15.7 "14.3 4.1 17.1
Hornblende - 0,8 - 0.3 - - 0.3

Biﬁti’te u-B 0-3 - - ' - 013



w6 [s00 |zzon | 5o |8 fewe fest [stme [orvo {oret loarT |0z | s ﬁﬂu.n...p
ov6 |eowo |ez-o| 50 |z6e [ose [do°T |seve [eovo |s0c0 [oste [sevz | w8 |we-se
53T [poro [ssma| o1 |oss s (Tig [0 |6oro |ezo g1 0T | 98 |se-st
¥*51 |¥670 [sem0| ¢0 [2sp |dov# |ze°T |es*0 Jeo%0 |ezeo |00"T Jozrz | ¥z [ET-0
Kf2 nm“. ,Am_,_ wﬁ.wﬁ Mmﬂ. u_.u%u.n.m..L o | 1 Ml w| = sogT (=)
TP DTHYE) (% )} STIRAI0NE FSNFEOKT | nama
*SITES E-T04 30 LIS TYOIRGHD UL FHIWL
) ; 1 . - =
e | 9T fzo | eT |¥es| 1 Cgertfzes ook | obT) 0°T |5z |e's | e | The oLt |FreT|Svor | 0teT 61 sera | g __ﬁln....
po| solzo | ez [ores| mse | eemeece [eas | e | soleve 1o om | Tojza 0°2z | $rer 2ot | LT[t oy | g-es
zo| sofzo {es | o] 18 t6 7ot e | se] oxfot |es Jor | o |ea|eoeforat| ot] at|oro| T fesa
- | 7ofT0e | 976 | oL g ¥ jzvse [sres | ozl sofet [ow los ]| e ez [#oz|ver|os | s0fs0r0] 2o | rro
m — -

(% _ 0z g |os g0 | T z | & |ot oz |o8 | owT| oz |06s | oooy

(%) |zan | (%) joirviy - g~ -|sF| - -41-1-1- ¥ -1 -1- -
ONL [ISIOM|FATRO|[ AF30 | 00E | T#ODNEL os  |oo0z i z g | 0T |0z |05 | 00T | 00T | 005 |000T | 00T () -
weoo[*ok |vsas | amis 10| 21rs) oas (w 77"} WOTLIAT&IST T215 FLILLEVE ﬁ.ﬂﬁn

T ETEE 13-108 30 SIS TVOT3AHd

& JINL




¥

gz | zovo|érn | -0 ferrs [eemz |ozrT | o¥0 | so0] aTo0 | 0w | w1} &5 jovTEm
o't | sovolTero | #ro oaw |serz |ae'T (ko | s0mof s2rod 0ste | E¥T) 875 | BTIOZ
g's | woofrzro-| o |e1s |tooe feT T om0 {100 | 2T00 wo | swz| T's | w0z
591 | woolsoro | Tt |tose foece |ostT [z3vo | soro|02te | €900 | METE) 09 | 0F-ET
v-cz | oralpe 1 | o5 | s v [s9% |mocz [s5o | seo| smo| sToT | S5zl T § oT-0
() |" (0 jee-my ()] wos .
Koy N | 2 st |orarojeray W | A U “rl M _
. . . 4 st | (W)
HALIVA JINRE (% "0} STILAACIT TMVEDST W | BLzad
“SITEES Iveod 40 SLAaaata; TYOINIE) B ZIEWL
60 [se | To [T |o0°TE o rodrertozl aa| o] so| ez| eoles jom|esriver] rae| ez |Tare | P Jorroam
60 [¥0 | Te | 8T |0°IB B A T I e W 4 3 BN o R - Wi A L Tog | gTT-0L
= jzo | 0 |0ty | T09e u sb | geT {95z | € | w0 | g0 | ov2} orz sz |eteT |96t | L0k | 97TT | ¥ 520 Ta OL-0%
~ o | e | vs | soenfwor apuvs| T-5|croz [ovke | 87z { g0 | 002 2| 0T $8 |2TST)ETTE; TT08) ¥02 | 07T | STUO W | og-Er
~ oo | 20 | &g | sonluws mwon eop{zrer [eee | s%5 | 0°T] 870 | s°T| ®T|&'T | 80T | 2°6T| 8708) 9°%2 | 677 | ¥270 g | oo
. w ] BN g'of T |3 ] & | on |o|os jooT | opz| 0bS| 00T
(%) | Tmal (%) loriva| 0% - - | 5| - = ~ i - =gIF - - o - -
SNT | ISTOREIEINO} AVEY| - | THOGLEEL os | O0OT | . 1| z s [ ot | oz | o5 loor|oez | cos| 000T 000Hamze | (w)
Ivoa | -oti § bsas| 18| es iV | iy | awws (w3} NOLLEDESI INIS FIDTLVA ﬂﬁuﬁ_ ELF1a

STTa7T IV 40 ALDDITM TWOrsil L TIEVE.




YL

g*0T poo [ep'0. | L0 f670 | 68%6 ] £27T |0L70 [OT°0 €870 1OT°O 99°F | 6% |9TT-06
-TL povo [tree | 80 P8t 8o 0 | z1°1 {7570 {6070 lTrro joTr0 |96y | o°5 | 06-is
grsthomo [zo70 | T°T [steE mw.u ze*T |zate |9r0 |#i70 |0TC [967F | 009 | L8-SE
gor oo feoro | T [srz| s6vs | L¥'T [8570 [TT'0 [Sit0 |OTO0 [TEH G 978 | 5802
etz bovo leswo | ¢ 1 |z-sz| o | To*T | 2670 | 8070 [6870 |LT70 fevE | T°S 0z-5
s eg| orolesz | 0°7 lToss| or's| T8T g60 |s0°0 [ s00 |z670 [g878 | o8} &0
(0 | |71 | (9] cFos| .
Ao | ® | O | ¥D | sE|oEt0|TEY W X |8 | ¥ | osEET| (=)
LIV J1NVEH0 (% %) STLIMLEON TONMOK w | wa
- S3Tais M 30 G405l TRIRED 3L TR
27¢ [orT | %0 | 2T 7o | DS prgpiter |evsw | £e0z| T jero | &z | 0°T | TS [ETST 48°RE | €702 67T o0 |00 | Fa [sTr0s
g0 |¢°T | &0 | o"F [t"B9 | OB evezleee laos | 12| ot |s70 | ez | T jote prox |¥EC | L7ER ) €°E 0 | og* % | 064t
g0 [T | g0 jO°T [¥¥R | TR vripeer |eve| eog| soe et | To | ezew povT 9vse jetsn|9ve | S0 (BT Tog | te-se
g0 [Tr | o | T [TE 13 g or| 632 LFBE L g9 o0 |80 | 0T | @°T| 8% [ENLT [RNE | SR o¥ lgvo |zeo| T {se-oz
10 [g'0 | 20 ) 2rE |STE g ooglevez |oew| 2L} eto |80 | soT| etgl ety 6T ITTO8 gvsz|evs | e |ewre| T | ozs
A RELE gy [o"sL T8 69 |3w0s 1 om00| wo| sr0 |80 | so0| mawe lm [062 | 579} &°F sg leto| W | oo
. o : ’ 5 0 ..
(%) | (%) | (% |omive) oF 7| 2 0 | oy |50 | g]s [ox]|ee [os [od |00 oS | oooT
ONI | LSO JALD) APEH 07| TdRRGL o4 .| cooz T z g | oT | oz | 0§ | ool | 00T | 00 ooet | 000T | mpgrias; (®2)
vl o E ?nm_ i3 A1 | TS | QHFS ?E RILIATELSTL 5715 TRLRYS .. oe| wLze

e ——————————

- ST Y 30 THaveE TOTIN 1T TV




Vil

RORT] = II 3nomE TIENS & 5 JTEUROD =
ay W s | alsoz| 65w |ew Al iz | - Ltig cﬁ_... STT-06
g | ] s alest| 19 | 0°¢ | 0°s 9°0. o'gz | &2 | 008 06-LS
ap | a3 s alf ssz 5’9 | 07s | ove | 9% v7z | w6z | as L$-SE
i oawis|alew| oo |srioe] so |.eex| sw]| gves | csemeg | ey
g | ml|s{elew| orjos [we| To | 98 | el Te| e[
- | 8| af 188 z'g-| #'g | 9's - 69 | soe | .z70s 60
-l als)alewl voler [es] ve | eur| e | oo | o
-1 @] sl oafzez| 9| oz | s .w..”u mﬂ p'og | 808 gi-ge | 33-TO¥
-1 | g|alows | ee | T |es zo .88 voor | ote | semet
-l | s| a]|es | 0w |z | e ¥ L%/ z*68 68 £1-0 .
- m A a| e eel vt | es 60 :ﬁ.& FEBLT L 069 | ORT-STE
-l ) el oer | s | T | 8w &0 e | csur | 160 | sT-o
| = | x| @] ete | et | sz Ty - Tm.. B .w.ﬂ 6zt 4 oteoz jmaoy’
- | am| -] af ves | e vz ] o0 - s | oz | Tew | e
-1 & | -] el 6w | 9% | 9z | T9 - g%, | Lt | LW | . ET-o .
o z 0s

10 IR JI1g | Ix % gou| xom % 7 08 _...Mm (m)

STYIANTH AVID ‘3 |y | H nd mﬁqm..mou_. muﬁ. IS PUES yzdag SITRE

*5T105 9oy} oyF WoXF EREp Ag3 yO UCTSLIRAmOD ET FIGVL




. ; . g Tt o
SIIS LvHON JO SISATVNY Avd-X ZBy



=
T COO0SL: L oEas ) smnoxd uBEy U eese Apmg oy o Augdedodo)

LB



—————330
moclusena
e A
o SR A
E=—==72n
) A0 0A
—=TTE e
e S

N7

i

J

J

3"/‘ J = “=--- LYA
== - 3B°A
TR Y
eses g A
e LE A
-=---10TA
=== 1407

=hr

LAl

T
=

Q5SS H

D.GZEH

LM

501§

S3143S NN3Y 40 SISATYNY AvH-X t'Bld

TGN




Fig5 DIFFERENTIAL THERMAL ANALYSIS
- OF RENU SERIES.




Fig8 X-RAY ANALYSIS OF RO)-ET SERES.
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Fig7 DIFFERNTIAL THERMAL ANALYSIS
OF ROI-ET SERES
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