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Meta Srithongkum 2009: Intrinsic Soil Characteristics and their Potential for Agriculture in Nakhon
Nayok Province. Master of Science (Soil Science), Major Field: Soil Science, Department of Soil

Science. Thesis Advisor: Assistant Professor Saowanuch Tawornpruek, Ph.D. 185 pages.

A study of the intrinsic soil characteristics and their potential for agriculture in Nakhon Nayok
province, Thailand was carried out on 7 representative areas. Results of the study revealed that the soil
characteristics, soil properties and their development are varied depending on landforms and parent materials.
These soils are Kandic Paleustalf (Pedon 1), Typic Paleustults (Pedon 2, 3), Plinthic and Aeric Paleaquults
(Pedon 4, 5), and Sulfic Endoaquepts (Pedon 6, 7). Pedon 1 formed from colluvium over residuum derived
from andesitic tuff on middle part of footslope. Pedons 2 and 3 formed from old alluvium on middle part of
dissected and erosional surfaces. Pedons 4 and 5 formed from semi-recent alluvium on low terrace. Pedons 6
and 7 formed from riverine alluvium over brackish and marine deposits with jarosite mottles occuring in
Pedon 7 which is shallower than Pedon 6. Their texture ranges from loam to clay and their bulk density ranges
from low to moderately high (1.38-1.84 Mg m'S). Chemical analysis of soils indicates that they are extremely
acid to neutral (pH 3.5-6.5) being extremely acid to very strongly acid (pH 3.5-4.6) in Pedons 6 and 7. They
have very low to high organic matter content (0.01-42 g kg_l), very low to medium total nitrogen (0.01-8 g kg_l), very
low to high available phosphorus (0.87-25.3 mg kg-l), very low to very high available potassium (7.6-413
mg kg%). The soils have very low to very high values of cation exchange capacity (2.5-40 cmol kgq) being very
high in Pedons 6 and 7. Their sum of extractable bases are in the range of low to medium (0.29-4.49 cmol kg-]).
Extractable acidity in these soils ranges from very low to very high (0.75-109 cmol kg']) and base saturation
percentage varies from 1-74%. Their electrical conductivity ranges from 0.03-4.52 dS m’”. Kaolin is the
dominant mineral in the clay fraction of these soils except Pedon 6 which contains kaolin, illite and smectite,
while Pedon 7 has kaolin and illite as the dominant minerals. Quartz is the dominant mineral in silt and sand
fraction of all pedons. Fertility assessment results indicate that Pedons 1, 6 and 7 have moderate fertility
status whereas Pedons 2, 3, 4 and 5 have low fertility. Their potential based on suitability assessment
indicates that Pedon 1 is suitable for fruit trees and pasture. Pedon 2 is moderately suited for field crops,
fruit trees and pasture with the limitations of drought and gravelly texture at the depth of 25-50 cm. Pedon 3
is well suited for fruit trees and pasture with the limitation of very low soil fertility status. Pedons 4, 5, 6 and
7 are moderately suited for paddy field with the limitation of drought for Pedon 4 and 5 and acidity associated

with jarosite for Pedons 6 and 7.

Student’s signature Thesis Advisor’s signature
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6. mytszidiudnanmmmsldnau
6.1 MIdwunaNUEIZaNvesAUd IS DNMAT YNV TTme Ing

MIBwunANUMINZaNYIRUA M U NNaATHENY (NBId15aAz T WUNAY,

I [V 1 a v @ wAa 1 a
2542) JuMsIAnNIAMYVRIAY TageIdsanyaIzIasAMANIAM1 NEINEATN MAALUDIAY
FIBUWUNAWITZVVOYNTUITIUAY (Soil Taxonomy) AADAIUTNTNLIADUVDIAULNLTEMINT]

HAADM I3 AL TN T OHANIZNUADHANAAUDINY
6.2 Uszianupannuimanzaunay

o Aa Agq Y I
szpumssmunaNumngavvesnaun 1 lulsumea lne umsulannumune
1 4
pamsdrsnawiel¥lumsinuas (Wanduazaaiy, 2520; 191, 25420; Scholten and Oughton
. n’j v W o Y A YA a
1977; Panichapong, 1978) ludusuavuvesnmswunzlddszmnnmsonlenan (land use
3 [ 1 I Y]
alternatives) 1Wundnuiiaeanily 5 Usziandleiune
d'z: o [ a A g} J é =
1) ANUHINLTNVBINAUTIHST UNAANFBDUININ FIHUGDIANUHVIZTNVD

[ 9
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AAa o v A ' 1 a3 o A =
2) ﬂ')ﬂJLW?J'IZﬁﬂJGUﬂﬁﬂﬂuﬁ’lﬁiﬂwﬁﬁl‘li umaamﬂu 5 ¥UAD N-I o4 N-V
(N = non-flooded crops)
Aa o o 9 A A A9 a ' IS o
3) ﬂ')'lﬂJ!“ViiJ'l%ﬁiJsUﬂ\‘]ﬂﬂuﬁﬂ"ii‘UhliJW'ﬁ Wi@W“ﬁﬂuﬁulﬁﬁHj}ﬂ% L!UQ@fJﬂ!ﬂu 5 YU
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L1 upunamuilszmaniasiain  1:50,000 3aM3IAUATUIEN (NTUUHUNNNIS,

2543)
1.2 unufiauinasaau 1:100,000 YDIVIHIAUATUIIN (NOIF1TIVAU, 2520)
1.3 uAuUAiBIaanens s iaunsuIen 1as1a 1:500,000 (NTUNTNEINTFT, 2541)
1.4 $190UMITITNAUIINIAUATUION (NOIF1TIIAY, 2522)
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a 4 tﬂy A A 3 o 1 Aa 1 Y
1.2 Ansigvaamiiuiuazidenyanudledsauneueesnmaauiy lagly lilsuunsy
1 4 @ @
19 GIS Taglddoya DEM (Digital Elevation Models) 1agnWn18003 15d 191 IAUATUIGN

' v 9 dy 9 A ~
FIWAVYoYAIAUDUY (NN 7)
2. msifiaaulumaany

o a a A o Jq YA 9 =
2.1 Wmsyanguanluuinafdmua Alnlivuianie 1.5 was o1 2 was an
a 4 1 c?/’ I { I a I~ ] [
2A5 (19U, 25429) wieAunMdsFuTaaiduiuuiinie liansoyaldanae lu1a
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(191, 2542; Brewer, 1964; Buol e al., 2003)
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32 MIUATIZHANTANIINIEN N

321  MSLANNIZ10VB90UNIAAY (Particle size distribution) 1ae1d73 liila
{ a Jd o
(Pipette method) (Kilmer and Alexander, 1949; Day, 1965) WA 1a91nNITAATIZHULINLD
dy a . =) = U 3 dy a 2
Usz1ANV0AULBAY (soil textural classes) 1A81/ToUMNEUAVFUILOAUYDINTENIIUNYATANT]

(USDA textural class) (Soil Survey Staff, 1999)

322 ANUANUIUUTIN (Bullk density) U09AY 1a8 clod method (Blake and

Hartge, 1986; National Soil Survey Center, 1996)
3.3 MIAATzHantianuall

33.1 fA1lfn5e1au (Soil reaction: pH) Tagldinsesiloiallfnienau (pH meter)
Y
T¥sasrauauaein wazdudea1sazate IM KCl 1tM1AY 1:1 (National Soil Survey Center,

1996)

332 ﬂ?mmﬁuw?aﬁmq (Organic matter) Tudu Tae7s Walkley and Black titration

(Walkley and Black, 1934)

3.3.3 U5waluTns19u59u (Total nitrogen) 108375 Kjeldahl method (Jackson,

1965a)

3.3.4 Ysuarlearlesaniluszlomi (Available phosphorus) Iae3zmsada

Y
Aeien Bray II (Bray and Kurtz, 1945)

3.3.5 USna TnumaFeuniduyse Tomd (Available potassium) Ineldi5aradqe
1 M ueuluilouezding (NH,0Ac) filuna1e (pH 7.0) (Pratt, 1965) udriadiuim

Tnunendeudlensed Atomic absorption spectrophotometer
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3.3.6 mmﬁ] unsanana la (Extractable acidity) 1803 Barium chloride-triethanolamine

(pH 8.2) (Peech, 1965)

33.7 suna Twumaidey upamen uuniiidey vaz Tn@eunanald (Extractable K,
Ca, Mg and Na) Tagafiadie 1M uenTuiienezdaanilunans (pH 7.0) (Pratt, 1965) ud23a

Ysuna Tnumenden unaiFeon wunticsen taz TanAew A8 Atomic absorption spectrophotometer

3.3.8 anwguaniasunnalooou (Cation exchange capacity: CEC) Iagns

4 y ~ a A ~ =
yrarana looouade 1M uonlwfevezdiaa Miunate (pH 7.0) tazununueuTuiiey
v = <Y o ~ Y o 1
loooumelsnounaslsa sevar 10 luammnsanaunuen Tuton looou td v umm

ANNUaNLAA loooUYIAY (Chapman, 2000)

339 é’mﬁaaazﬂmuﬁuﬁf;é’wmﬁ (Percentage base saturation: %BS) Tag
o 1 a A o 9 I A o Y . .
ﬂ'lu']mi]1ﬂfnGU’EJQﬂiiﬂmllﬂ@hl’f]’f]'EJUTJﬂJﬂﬁﬂﬂ]’lﬂ L!a%ﬂ’)’llllﬂuﬂﬁﬂﬂﬁﬂﬂvlﬂ (Natlonal Soil

Survey Center, 1996) 91NANUNT

Extractable bases
%BS = x 100
Extractable bases + Extractable acidity

3.3.10 annm31dh (Electrical conductivity) Tagiaaninmsiirlufhves
A150210AY (Saturation extract) NQU¥AN 25 o4A AT AI8IA504 Electrical conductivity

bridge (Richard, 1954)

3.3.11 131124519390 (total analysis) V04 Si, Al, Fe, Ti, Mn, Ca, Mg, K, Na 10

P luau1ae7% X-ray fluorescence spectrometer (Jone, 1982)
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3.4 MINATIZHIAUTZADUITIUT VD IAU

A a 1 1 a { I
3.4.1 yiauazTunavens TunguoymaviaaUtied (Clay fraction) NIYUIALAN
1 an dy v J . . .

A1 2 luTasmas Tae2smaaenuuesIdends (X-ray diffraction analysis) (Jackson, 1965b;
o o a = YA o 9 =~ ~ ~
Whittig, 1965) Taan1sniayninvinadumiied londine Tnunaiden Tnumaideusi 550

a A A A A AA o Y o o y A
PR IraIed wuntidon uazuuniiFeunonaIade Ethylene glycol 11elan liiduniog
a o ad dy [T= 4 Y o A Fh = =\ o a 1
AN laedsmsiaenuuvessidond uaniwai la lulssufeunusiavewsasgiu
(standard minerals) (Whittig, 1965) tazUsziiumiSuaveaussuan1g 9 17 relative peak

height 1481 peak area (Jackson, 1965b)

3.4.2 wiauazdlSinavews lueymavuiansrondls (Silt fraction) 1@ 2 B3 50

Aad dy v A d o ~ 9 =\ = [ a [
]llliﬂilllﬂﬁ Tﬂﬂaﬁﬂﬁmmmwumﬁmﬁmm mwmnllﬂ"lﬂl,ﬂiﬂm‘inEnJmJ‘lmmeuimmgm
(Brindley and Brown, 1980) TMsUTnuve s ¥ian1eg Usziliu a5 relative peak height

18 peak area (Jackson, 1965b)

a 4 [} a o 1 %
3.5 MIUATILUNNIATUFIUINGY (Soil micromorphology) TagmMsRIHUAAYI
a 4 o d Aa a [l
(Thin section) (Cent and Brewer, 1971) uamLﬂﬁwwﬁwﬂé’mﬁaﬂﬁu%u@@wuuazuﬁ
(Polarizing microscope) (Brewer, 1964; Bullock ef al., 1985)

Y

4. M3AATHVOYA

4 a 1 o a [ a
4.1 i’J‘]Ji’Jllélst@yﬁﬁ %ﬂWﬂﬂWiﬁﬂE1@Qﬂﬂ5$ﬂ®‘ﬂlﬂﬂlui ATUIIUINYT TUTIUING

wvAa ~ [y, v A d @ o a o w a dy ~
autianamemunuaziall  Jadenidludrniuguanyuzvosaumuardugilszmalunun

[ a

= ~ =3 J a 1 wAa a d‘ d' o
Anun 1Seuimeusenisenoudas uazauiiavosaunnlasuuasldawdrdunilszme

U

a

42 sziiudnemwuead o aEuMs IFNAULaZNTIANTAY (NBIF1319AU

A UNAY, 2542; Sanchez et al., 1982)
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NatazIa15al

HANISANHIANHAULIAULALANAINNIINITIAYATYIAU T UTInTauATUIen

dsznovudreanimnadeuni 1 uazdugiuinorvesauluguiy autianianienin il us

a [ a v o [ a 1 1 a a A
INY %aﬁmmu’mm Lm“’ﬂ’ﬂilﬁiJWl.l‘ﬁ"U’éNaﬂ‘Hﬂ!”ﬂuﬂﬂﬂ’ﬂhL‘Viiﬂ‘"ﬁh@lﬂﬂﬁﬁﬁ@]ﬁ%ﬂl@ﬁﬂuﬂ

=

f”{ﬂ‘]sﬂ‘VN 7 U5u lasuaas Ui!?ﬂ!ﬂWﬁuﬂiﬁlﬂuWﬂ@u (pedon) GﬁﬂﬁﬂWﬂﬂﬁﬂﬁﬂJ?ﬂiﬂLaﬂ‘ﬂﬁﬂﬁ

q

=

mmmuaﬂ"lmuﬂuﬂuﬂm (soil individual) (Buol et al., 2003) Lag L‘].I“L!?I’l!?lﬂ“l/lmﬂ‘ﬂﬁ'ﬂ

Q

=).

a Y v Aa 9 [ a A v 1 =
ﬁ'l‘llﬁﬂ’f)‘ﬁﬂﬁ]ﬁlﬂ@]ﬂﬂuvlﬂﬂi‘ﬂnﬂﬁﬂ‘]&!ﬂ!& (tov, 25420) mma‘lﬂu
Y Q'J U a2 a
1. ﬁﬂ1W!!’Jﬂaﬁ]3~l‘ﬂ3"lﬂ!!ﬁ$ﬁm§"I‘I-!’J‘YIEJKT‘]MNSUENGM

v [ 9
anvaz lluazdugiuineauimvesauiniimsdnenie 7 uinawaas 13y a3

A o a Y v a
N2 3uas4 wazMeIuentaaan U IANLIN

1.1 Waou 1 (Fine-loamy, mixed, isohyperthermic Kandic Paleustalf)

aundnyegluusna uswdd diwaain suneiiles Saniauasuien

4
v oA

1 I Y] o a A I a ] )
awnsoutsuau 1y Ap-BeBCrt Jagdusuiladuiluaznoumaiuniuouidganaig
a aa ] o 4 {3
NN ULBUATANNIN (colluvium over residuum derived from andesitic tuff’) ﬁmwﬁuﬁgﬂugﬂ

A v o Y I a S = 3} a2 A = 3’
AdUEaUTY UaNumamiovaz 8-10 WuAuanuIN Tmsszneha Imsanuduinunai
v Y
nazdims lvathveshuumrauthunars saziimsaneszami ldaueganiiunii 200
a A A { A o I g {1 a { o o
wuAasInAIaY anwms ldnavanziimsansudunundiaunileginldlgnldna

(MZ89FA) (MNN 8)

a =] a aa j} dy a I a 1 ~ =~ 9
AUVUAN 15 IWUANAT UTUIAD Luaﬂuzﬂuﬂui’mmumﬂumw NIﬂi\‘iﬁTﬁN

a Y = = 2 = = Y a
VDNAULVUNDUINAINYNNUY HUUIAASIDIADIASLIDYANTN Nﬂ’JHJﬂQ‘VIuGU’ENTﬂ‘NﬁﬁNﬂu

udanse JufATeauluaumiiunais (pH 6.5)



d‘ [ o a Ao =2
M13190 2 aﬂymzmhlﬂmmﬂummmiﬁﬂm

Waou ATUTINF ALY ANAN Wannmsuihdaaau duguginlszma JagAunuile
(Pedon)  (Thickness of soil surface) (¥3.)  (Effective depth) (<1.) (Profile development) (Landform) (Parent Material)

1 15 200+ Ap-Bt1-Bt2-Bt3- Middle part of footslope Colluvium over residuum
Bt4-Bt5-BCrt derive from andesitic tuff

2 30 240+ A-Btc1-Btc2-Btc3- Middle part of dissected surface  Old alluvium
Bv1-Bv2-Bv3-Bv4

3 20 190+ Ap-Bt1-Bt2-Btg- Middle part of erosional surface  Old alluvium
Bvgl-Bvg2-Bvg3

4 20 180+ Apg-Btg1-Btg2-Btg3- Low terrace Semi-recent alluvium
Bvgl-Bvg2-Bvg3

5 12 200+ Apg-Btgl-Btg2-Btg3- Low terrace Semi-recent alluvium
Btg4-Btg5-Btg6

6 15 200+ Ag-ABg-Bssg-Bssjgl- Former tidal flats with marine Riverine alluvium over brackish
Bssjg2-Bssjg3-Cgl-Cg2  and brackish water sediments  and marine deposits

7 10 200+ Apg-ABg-Bssjgl- Former tidal flats with marine  Riverine alluvium over brackish

Bssjg2-Bssjg3-Cgl-Cg2

and brackish water sediments

and marine deposits
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(Pedon) (Land use) (Elevation) (Slope) (%) (Relief) (Drainage) (Permeability) (Runoff)

1 Orchard 23 8-10 Rolling Well drained Moderate Medium

2 Lateritic borrow pit 21 2-5 Undulating Moderately well drained Moderate Medium

3 Paddy rice 20 0-2 Nearly flat Moderately well drained Moderate Slow

4 Paddy rice 11 0-1 Nearly flat Somewhat poorly drained  Moderate Slow

5 Paddy rice 11 0-2 Nearly flat Somewhat poorly drained  Moderate Slow

6 Abandoned area 3 0-1 Nearly flat Poorly drained Slow Slow

7 Abandoned orange orchards 2 0-1 Nearly flat Poorly drained Slow Slow
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(3.) dyailse LLﬁq,§u,Lﬂﬂﬂ Tuan Fudu
Pedon 1 Fine-loamy, mixed, isohyperthermic Kandic Paleustalf
Ap 0-5/15 10YR 4/3 SCL 3, vf-f, sbk SH,F,SS/MP 6.5 Aand S -
Btl 15-25/30 7.5YR 4/3 SCL 3, f-m, sbk SH,F,SS/MP 6.0 Aand W  Few rounded gravel and stony
- (5-10 cm) and weathered rock
fragments mainly andesitic tuff
Bt2 30-65/76  Mixed 7.5YR 4/3(70%), 7.5YR5/3(30%) SCL 3-2, f-c,sbk  SH,F.MS/VP 6.0 CandS Many rounded gravel and stony
- (5-10 cm) weathered rock
fragments mainly andesitic tuff
Bt3 76-100  Mixed 7.5YR 4/2(80%),7.5YR 5/4(20%) SCL 2, f-c, sbk H,F,MS/MP 6.0 Cand S Common rounded gravel and

stony (10-20 cm) weathered rock

fragments mainly andesitic tuff
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(3.) dyailse LLﬁq,§u,Lﬂﬂﬂ Tuan Fudu
Bt4 100-130 Mixed 7.5YR 6/6, 7.5YR 4/2, 7.5YR 5/4 SCL 2, f-c, sbk H,F,MS/MP 5.5 Cand S Common rounded stony and
R boulders (20-30 cm) weathered
rock fragments mainly andesitic
tuff
Bt5 130-170  7.5YR 5/6(90%), 7.5YR 7/1(10%) GSC 2-1, f-c, VH,VF,MS/MP 5.5 CandS Common rounded stony
7.5YR 4/6, SYR 4/6, 7.5YR 5/8 semi-abk (10-20 cm) weathered rock
fragments mainly andesitic tuff
BCrt 170-200+ Mixed7.5YR 5/6(70%),7.5YR 7/1(30%) VGSCL 2-1,f-c,abk VH,VF,MS/MP 5.5 - Many rounded stony and boulders

2.5YR 4/8,7.5YR 5/8, 10YR 6/3

(10-30 cm) weathered rock

fragments mainly andesitic tuff
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(3.) dyailse LLﬁ’q,G‘ﬁyu,ﬁJfJﬂ Tuan Fudu

Pedon 2 Clayey-skeletal, kaolinitic, isohyperthermic Typic Paleustult

A 0-20/30 10YR 4/3 SGC 3, v, sbk VH,VF,SS'MP 5.5 AandS  0.3-0.5 cm rounded Fe-oxide
- nodules

Btcl 30-50 7.5YR 5/6 GC 2, fm, sbk VH,VF,SS/MP 5.5 Aand S 0.3-1.0 cm rounded Fe-oxide
- nodules

Btc2 50-75 Mixed7.5YR5/6(70%),7.5YR6/4(30%) VGC 2, m-c, sbk VH,VF,SSMP 5.0 CandS 0.3-1.0 cm rounded Fe-oxide
2.5YR4/6 nodules

Btc3 75-100/107 7.5YR 6/4 VGC 2, m-c, sbk VH,VF,SS/MP 5.0 Gand S 0.3-1.0 cm rounded Fe-oxide
10YR3/4, 5YRS5/8, 10YR7/6 nodules

Bvl 107-120/130  Mixed7.5YR5/6(70%),7.5YR6/4(30%) VGC 2-1,m-c,sbk  VH,VF,SS/MP 5.0 DandS  0.3-1.0 cm irregular
2.5YR4/8, 10R3/3, 10YR7/6, 10YR5/8 and rounded Fe-oxide nodules

Bv2 130-150/170  Mixed7.5YR5/4(90%),10YR 8/3(10%) EGC 2-1,m-c,sbk  VH,VF,SS/MP 5.0 Gand S 0.3-1.0 cm irregular

2.5YR4/6, 10YRS5/8, 10R3/3, 10YR7/6

and rounded Fe-oxide nodules
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(%3.) dyailse uﬁ’q,%yu,ﬁJﬂﬂ Tuauny Fudu
Bv3 170-185200 Mixed10YR 6/4(80%),10YR 8/3(20%) EGC 2-1,m-c,sbk  VH,VF,SSMP 5.0 DandS Trregular and moderately
7.5YR4/6 , 10R3/6, 10YR2/1 cemented phinthite
and vermicular lateritic nodules
Bv4 200240+  Mixed10YR 6/6(70%),10YR 8/3(30%) EGC 2-1,mc,sbk  VH,VF,SSMP 5.0 - Irregular and moderately

10YRS5/6,10R3/4,5YR5/8,10R2/1

cemented phinthite

and vermicular lateritic nodules
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(53.) dyailse uﬁ'n,@f?yu,ﬁJﬂﬂ Tuauy Fudu
Pedon 3 Fine-loamy, mixed, subactive, isohyperthermic Typic Paleustult
Ap 0-20 Mixed7.5YR5/2(70%),7.5YR4/2(30%) SL 3-2, f-m, VH,VF,SS/MP 4.5 Cand S -
7.5YR4/6 semi-abk
Btl 20-42/48 Mixed 10YR 6/4,7.5YR 6/3 L 2, f-m, abk VH,VF,SS/MP 4.5 Cand S -
7.5YR4/6
Bt2 48-69/73 Mixed10YR 5/4(80%),10YR 6/3(20%) L 2, f-m, abk VH,VF,SS/MP 4.5 Gand S -
2.5YR4/6
Btg 73-98 10YR 6/2 L 2, m-c, abk VH,VF,SS/MP 5.0 Cand S -
10YR5/8, 2.5YR4/6
Bvgl 98-125 7.5YR 6/2 L 2, m-c, abk EH,VF,SS/MP 5.0 CandS Common weathered rock

10YR6/8,10YR4/8

fragments; many fine variegated

sand
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(53.) dyailse uﬁ'n,@'f:u,ﬁJﬂﬂ Tuauy Fudu
Bvg2 125-160/170  7.5YR 6/2 L 2, m-c, abk EH,VF,SS/MP 4.5 G-Wand Few fine dead roots; many fine
10YR6/8, 10R3/4 S variegated sand
Bvg3 170-190+ 7.5YR 6/2 GL 2, m-c, abk EH,VF,SS/MP 4.5 - Practically no roots; 15%
10R4/6, 10YR6/8,10YR2/1 plinthite; Fe oxide concretion

upto 5 cm (irregular); many fine

variegated sand
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(53.) dyailsy uﬁ'n,sffyu,gﬂﬂﬂ Tuauy Fudu

Pedon 4 Fine-loamy, mixed, subactive, isohyperthermic Plinthic Paleaquult

Apg 0-20 10YR 6/2 SiL 3-2, fm, H,F,SS/MP 5.5 AandS -
7.5YRS/8 semi-abk

Btgl 20-40 10YR 6/2 CL 2, m-c, semi- H,F,SS/MP 5.0 Cand S Common (2-3%) charcoal
7.5YRS5/8, 5YR4/6 abk fragments

Btg2 40-70 10YR 6/3 CL 2, m-c, semi- H,F,SS/MP 4.5 CandS -
7.5YRS/8, 5YR4/6 abk

Btg3 70-100 10YR 6/2 CL 2, m-c, abk H,F,SS/MP 4.5 CandS Practically no roots
10YRS5/8, 7.5YRS/8

Bvgl 100-125 10YR 6/2 C 2, m-c, abk H,F,SS/MP 4.5 CandS 5% plinthite; practically no roots
10YRS5/8, 2.5YR4/8

Bvg2 125-150 10YR 6/2 CL 2, m-c, abk H,F,SS/MP 4.5 CandS 2% plinthite; practically no roots
10YRS5/8, 2.5YR4/8

Bvg3 150-180+ 10YR 6/1 C 1, m-c, abk H,F,SS/MP 4.5 - 5% plinthite; practically no roots

7.5YR5/8,2.5YR3/6
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Fudu  awan anu oAy Tasead M3taI Ugnsendn  veuwa Snuazoun
(3. dyailse uﬁ’a,ﬁf;u,ﬂﬂﬂ Tuauu Fudu

Pedon 5 Fine-silty, mixed, semiactive, isohyperthermic Aeric Paleaquult

Apg 0-12 10YR 5/2 SiL 3-2, vf-m, H,F,NS/MP 5.5 Aand S -
7.5YR5/8 sbk

Btgl 12-40 10YR 6/3 SiL 2, m-c, semi- H,F,SS/VP 5.0 Cand S -
7.5YR4/6 abk

Btg2 40-70 7.5YR 6/2 C 2, f-c, abk VH,VF,SS/VP 5.0 Gand S -
7.5YR6/8, 10YR2/1

Btg3 70-110 7.5YR 6/2 SiCL 2, f-c, abk H,F,SS/VP 4.5 DandS Many pressure faces; few fine
10YR5/8 cracks

Btg4 110-140 Mixed7.5YR6/2(90%),7.5YR5/1(10%) SiC 2-1, m-c, H,F,SS/VP 4.5 Dand S Many pressure faces; few fine
7.5YR5/8,2.5YR 4/8 abk cracks

Btg5 140-170 Mixed7.5YR5/2(75%),7.5YR5/1(25%) SiC 2-1, m-c, H,F,SS/VP 4.5 Dand S Many pressure faces; few fine
7.5YR5/8,10R 4/8 abk cracks

Btg6 170-200+  Mixed7.5YR5/2(60%),7.5YR5/1(40%) C 2-1, m-c, H,F,SS/VP 4.5 - Many pressure faces; few fine
7.5YR5/8,2.5YR 4/8 abk cracks
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(3. dyailsy uﬁ’aﬁ?u,n,ﬂﬂﬂ ey Fudu

Pedon 6 Fine, mixed, superactive, isohyperthermic Sulfic Endoaquept

Ag 0-15 10YR2/1 SiC 2, m-c, sbk H,F,SS/SP 4.0 Gand S -
10YRS5/6

ABg 15-35/50  Mixed10YR2/1(70%),10YR6/1(30%) C 2, m-c, sbk H,F,VS/VP 4.0 CandW -
10YR4/6, 2.5YR3/4

Bssg 50-70 10YR5/2 C 1, m-c, abk H,F,VS/VP 4.0 Gand S Common fine slickenside
10R4/6,10YR 6/8

Bssjgl 70-90 10YRS5/2 C 1, c, abk H,F,VS/VP 4.0 GandS Common fine to medium
10R4/6, 10YR 6/8,2.5Y7/6 slickenside; few medium jarosite

mottles
Bssjg2 90-110 10YRS5/2 SiC massive H,F,VS/VP 4.0 Cand S Many medium and coarse

10R4/6, 10YR 6/8,2.5Y7/6

slickenside; common iron pipe
0.5 cm-diameter; few medium

jarosite mottles
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(3. dyailsy uﬁ’a,cf‘?u,n,ﬂﬂn ey Fudu
Bssjg3 110-140 10YRS5/2 C Massive H,F,VS/VP 4.0 Cand S Many medium slickenside; many
10YRS5/8, 2.5Y7/6, 2.5YR4/6 iron pipe 0.8 cm-diameter;
common medium jarosite mottles
Cl 140-170  Mixed10YR5/2(80%),10YR4/3(20%)  SiC Massive H,F,VS/VP 4.0 Cand S -
7.5YR2.5/1
C2 170-200+  Mixed10YR4/1(60%),10YR3/1(40%)  SiC Massive H,F,VS/VP 4.0 - -

6%
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Fudn awiEn aau oAy Tasad Mstada Ugnsendn  veuwa Snuazaun
(%3.) dyailse uﬁ’aﬁ?u,l,ﬂﬂﬂ Tuauy Fudu
Pedon 7 Very-fine, mixed, superactive, isohyperthermic Sulfic Endoaquept
Apg 0-10 7.5YR3/1 SiC 2, m-c, sbk H,F,VS/VP 4.0 CandS -
10YR5/8
ABg 10-40 Mixed10YR3/1(70%),10YR5/2(30%) C 1, m-c, H,F,VS/VP 4.0 AandS -
10YR4/6, 7.5YR5/8,2.5Y7/8 semi-abk
Bssjgl 40-60 Mixed10YR5/2(80%),10YR3/1(20%) C 1, c, abk H,F,VS/VP 4.0 CandS  Common medium pressure faces;
2.5Y8/8,7.5YRS5/8 many medium jarosite
Bssjg2 60-90 10YR5/2 C 1, ¢, abk H,F,VS/VP 4.0 Aand S Common medium slickenside;
10YR5/8,2.5Y8/4, 10YR4/6 common medium jarosite
Bssjg3 90-130 10YRS/2 C massive H,F,VS/VP 4.0 AandS  Few soft iron pipes 0.2-0.3 cm-
2.5Y8/4, 10YR6/8 diameter; many medium jarosite
Cgl 130-170 10YR4/2 C massive H,F,VS/VP 4.0 CandS  Many iron pipes coating along
10YR4/6, 2.5Y8/8 dead roots
Cg2 170-200+  Mixed10YR3/1(60%),10YR5/2(40%) C massive H,F,VS/VP 4.0 - -

5YRS/8
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LENRLIL 4]

!ﬁs{aﬂ (Texture)
C=clay

CL = clay loam

L =loam

SiL = silt loam

SiCL = silty clay loam
SiC = silty clay

=< o .
N138A7 (Consistence)

LA (Dry)

SH = slightly hard
VH = very hard

S = soft

L =loose

SCL = sandy clay loam
SL = sandy loam

SG = slightly gravelly
G = gravelly

VG = very gravelly

EG = extremely gravelly

H = hard

Tagaadna (Structure)

1 = weak
2 = moderate

3 = strong

abk = angular blocky

¢ = coarse
f=fine

m = medium

semi-abk = semi- angular blocky

sbk = subangular blocky

¥ (Moist)
Fri = friable
VF = very firm
F = firm

SF = slightly friable

Y
VOUUAFUAY (Boundary)

A = abrupt

C =clear

G = gradual
S = smooth

W = wavy

Jon (Wet)

NS = non-sticky
SS = slightly sticky
VS = very sticky

MS = moderately sticky

NP = non-plastic
SP = slightly plastic

VP = very plastic

IS



Fine-loamy, mixed, isohyperthermic Kandic Paleustalf
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Fine-loamy, mixed, subactive, isohyperthermic Typic Paleustult
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Fine-loamy, mixed, subactive, isohyperthermic Plinthic Paleaquult
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Fine-silty, mixed, semiactive, isohyperthermic Aeric Paleaquult
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1.6 #inoU 6 (F ine, mixed, superactive, isohyperthermic Sulfic Endoaquept)
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Fine, mixed, superactive, isohyperthermic Sulfic Endoaquept
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1.7 Naou 7 (Very-fine, mixed, superactive, isohyperthermic Sulfic Endoaquept)
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Very-fine, mixed, superactive, isohyperthermic Sulfic Endoaquept
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M99 5 dnvuzadugIuIMeIveIau Mihmsany

Horizon  Depth (cm) Microstructure Basic mineral components C/f related b-fabric Pedofeature
distribution
Structure Voids C/fratio  Coarse fraction Fine fraction
at 10 pm
Pedon 1 Fine-loamy, mixed, isohyperthermic Kandic Paleustalf
Ap 0-5/15 Vughy Vughs 30:70 Quartz, Pale yellowish brown clay Open to close  Stipple-speckled Iron oxide nodules
Pyroclastic rock porphyric
Btl 15-25/30 Vughy Vughs 30:70 Quartz, Pale yellowish brown clay Open to close  Stipple-speckled Clay coatings
Pyroclastic rock porphyric
Bt3 76-100 Vughy Vughs 30:70 Quartz, Pale yellowish brown clay Open to close  Stipple-speckled Clay coatings
Pyroclastic rock porphyric
Bt4 100-130 Vughy Vughs 40:60 Quartz, Pale yellowish brown clay Open to close  Stipple-speckled Clay coatings
Pyroclastic rock porphyric
BCrt 170-200+ Vughy Vughs 40:60 Quartz, Pale yellowish brown clay Open to close  Stipple-speckled Clay coatings
Pyroclastic rock porphyric
Pedon 2 Clayey-skeletal, kaolinitic, isohyperthermic Typic Paleustult
A 0-20/30 Subangular  Planar, 20:80 Quartz Yellowish brown clay Open Undifferentiated Iron oxide nodules
blocky vughs porphyric
Btcl 30-50 Granular Compound  25:75 Quartz Yellowish brown clay Open Undifferentiated Iron oxide nodules
packing porphyric
voids
Btc3 75-100/107 Granular Compound  25:75 Quartz Yellowish brown clay Open Undifferentiated Iron oxide nodules
packing porphyric
voids
Bvl 107-120/130  Granular Compound  25:75 Quartz Yellowish brown clay Open Undifferentiated Iron oxide nodules
packing porphyric
voids
Bv4 200-240 Granular Compound  25:75 Quartz Yellowish brown clay Open Undifferentiated Iron oxide nodules
packing porphyric
voids
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M519N 5 (99)

Horizon  Depth (cm) Microstructure Basic mineral components C/frelated b-fabric Pedofeature
distribution
Structure Voids C/fratio  Coarse Fine fraction
at 10 um  fraction
Pedon 3 Fine-loamy, mixed, subactive, isohyperthermic Typic Paleustult
Ap 0-20 Vughy Vughs 50:50 Quartz, Light brown clay Close porphyric Stipple-speckled -
chert rock
Btl 20-42/48 Vughy Vughs 50:50 Quartz, Light brown clay Close porphyric Stipple-speckled  Clay coatings
chert rock
Bt2 48-69/73 Vughy Vughs 50:50 Quartz, Light brown clay Close porphyric Stipple-speckled  Clay coatings
sandstone
Btg 73-98 Vughy Vughs 50:50 Quartz, Light brown clay Close porphyric Stipple-speckled  Clay coatings
sandstone mixed with iron oxides
Bvg3 170-190+ Vughy Vughs 30:70 Quartz, Light brown clay Close porphyric Stipple-speckled =~ Manganese
sandstone mixed with iron oxides coatings
Pedon 4 Fine-loamy, mixed, subactive, isohyperthermic Plinthic Paleaquult
Apg 0-20 Channel Channel,vughs, 15:85 Quartz Light brown clay Open porphyric Stipple-speckled -
chambers
Btg 20-40 Vughy Vughs,channels, 20:80 Quartz, Light brown clay Open porphyric Stipple-speckled  Clay coatings
planar mica
Btg3 70-100 Vughy Vughs,channels, 20:80 Quartz, Light brown clay Open porphyric Stipple-speckled  Clay coatings
planar mica
Bvgl 100-125 Crack Planar, vughs 15:85 Quartz Light brown clay Open porphyric Stipple-speckled  Clay coatings
Bvg3 150-180+ Crack Planar, vughs 15:85 Quartz Light brown clay Open porphyric Stipple-speckled  Clay coatings
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M519N 5 (99)

Horizon Depth Microstructure Basic mineral components C/frelated b-fabric Pedofeature
(cm) distribution
Structure Voids C/fratioat  Coarse Fine fraction
10 pm fraction
Pedon 5 Fine-silty, mixed, semiactive, isohyperthermic Aeric Paleaquult
Apg 0-12 Channel Channel, vughs 15:85 Quartz, mica,  Light brown clay Open Stipple-speckled Animal
orphyric excrements
feldspar POTPRY
Btgl 12-40 Complex Planar,compound 10:90 Quartz Light brown clay Open Stipple-speckled, Clay coatings
packing voids porphyric poro-striated
Btg3 70-110 Complex Planar,compound 10:90 Quartz Light brown clay Open Stipple-speckled Clay coatings
packing voids porphyric
Pedon 6 Fine, mixed, superactive, isohyperthermic Sulfic Endoaquept
Ag 0-15 Crack Planar, occasional 10:90 Quartz Reddish brown Open Stipple-speckled Iron oxide nodules
vesicles yellowish brown clay ~ porphyric Poro-granostriated
Bssg 50-70 Crack, subangular ~ Planar, occasional 3:97 Quartz Yellow, brown to dark  Open Sub-recticle, Iron oxide nodules
blocky vesicles brown clay porphyric Poro-grano
Bssjgl 70-90 Subangular Planar, occasional 3:97 Quartz Yellow, brown to dark  Open Mosaic-speckled, Jarosite, limonite
blocky vesicles brown clay porphyric poro-striated
Bssjg2 90-110 Subangular Planar, occasional 3:97 Quartz Yellow, brown to dark ~ Open Mosaic-speckled, Jarosite, limonite
blocky vesicles brown clay porphyric poro-striated
Bssjg3 110-140 Subangular Vesicles, chamber 10:90 Quartz Yellow, brown to dark  Open Mosaic-speckled, Jarosite coatings
blocky,channels brown clay porphyric poro-striated
Cg2 170-200+  Crack Planar 15:85 Quartz, mica, Reddish brown to dark  Open Mosaic-speckled, Jarosite coatings
brown clay porphyric poro-striated
feldspar
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M35190 5 (99)

Horizon  Depth (cm) Microstructure Basic mineral components C/frelated b-fabric Pedofeature
distribution
Structure Voids C/fratio Coarse  Fine fraction
at 10 pm  fraction

Pedon 7 Very-fine, mixed, superactive, isohyperthermic Sulfic Endoaquept

Apg 0-10 Crack Planar, 2:98 Quartz  Light brown, brown  Open porphyric Stipple-speckled, Iron oxides nodules
occasional to dark brown clay undifferentiated
vesicles

Bssjgl 40-60 Crack, chambers  Vesicles, 2:98 Quartz Yellow, brown clay ~ Open porphyric Stipple-speckled, Iron oxide nodules
channels undifferentiated

Bssjg2 60-90 Angular blocky Vesicles, 2:98 Quartz Brown to strong Open porphyric Stipple-speckled, Iron oxide nodules,
channels brown clay undifferentiated jarosite

Bssjg3 90-130 Angular blocky ~ Vesicles, 2:98 Quartz ~ Brown to strong Open porphyric Stipple-speckled, Iron oxides nodules,
Planar brown clay undifferentiated jarosite, limonite,

hematite

Cgl 130-170 Angular blocky ~ Vesicles, 1:99 Quartz ~ Brown to dark Open porphyric Stipple-speckled, Iron oxides nodules,

Planar brown clay undifferentiated jarosite, limonite,
hematite

Cg2 170-200+ Crack, massive Vesicles, 1:99 Quartz ~ Brown to strong Open porphyric Stipple-speckled, Iron oxides nodules,

Planar brown clay mosaic-speckled,  jarosite, limonite,

poro-aggrostriated

hematite
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Depth Horizon Si Al Fe Ti Mn Ca Mg K Na P S
ghg' mg kg —
Pedon 1 Fine-loamy, mixed, isohyperthermic Kandic Paleustalf
0-5/15 Ap 309 35 3 08 0.2 0.2 1.0 2.8 0.1 190 <1
15-25/30 Btl 299 45 4 09 02 0.1 1.1 3.1 0.1 140 <1
30-65/76 B2 297 48 4 09 0.1 0.1 12 32 0.1 150 <1
76-100 Bt3 295 48 4 08 0.1 <0.1 1.8 3.0 02 140 <1
100-130 Bt4 297 48 4 08 <01 <0l 12 29 <0.1 110 <1
130-170 BtS 300 45 4 08 <01 <01 1.1 2.7 <0.1 110 <1
170-200 BtCrt 305 39 4 08 <01 <0l 1.0 25 0.1 90 <1
Pedon 2 Clayey-skeletal, kaolinitic, isohyperthermic Typic Paleustult
0-20/30 A 238 98 8 35 02 0.1 1.1 04 0.1 390 40
30-50 Btcl 211 126 8 38 01 <01 13 04 <0.1 350 110
50-75 Btc2 199 136 9 38 01 <0.1 14 04 0.1 340 140
75-100/107  Btc3 197 138 9 38 0.1 0.1 14 04 0.1 310 110
107-120/130  Bvl 183 141 15 36 <01 <01 12 04 0.1 370 110
130-150/170  Bv2 189 141 12 38 <01 0.1 13 04 0.1 350 140
170-185200  Bv3 174 141 20 32 01 <01 12 03 0.1 420 110
200-240+ Bv4 180 136 19 34 01 <o0.1 1.1 03 0.1 450 110
Pedon 3 Fine-loamy, mixed, subactive, isohyperthermic Typic Paleustult
0-20 Ap 341 12 1 07 <01 <0l 03 0.6 <0.1 80 <1
20-42/48 Btl 332 19 2 08 <01 <0l 0.6 09 <0.1 80 <1
48-69/73 Bt2 328 23 2 08 <01 <0l 0.7 1.0 <0.1 80 <1
73-98 Btg 325 25 2 08 <01 <0l 0.7 12 <0.1 70 <1
98-125 Bvgl 335 16 2 08 <01 <01 0.5 09 <0.1 60 <1
125-160/170  Bvg2 331 19 2 09 <01 <01 0.6 1.0 <0.1 60 <1
170-190+ Bvg3 327 22 3 07 <01 <0l 0.6 1.1 02 50 <1



M0 6 (70)

Depth Horizon Si Al Fe Ti Mn Ca Mg K Na P S
gkg' —mgkg'—
Pedon 4 Fine-loamy, mixed, subactive, isohyperthermic Plinthic Paleaquult
0-20 Apg 315 31 3 12 0.1 02 0.8 2.1 <0.1 110 30
20-35/40 Btgl 33 43 3 11 <01 0.1 1.0 20 0.1 130 <1
40-70 Btg2 300 46 3 11 <01 <01 1.0 20 <0.1 110 <1
70-100 Btg3 295 51 3 12 <01 <01 12 22 <0.1 120 <1
100-125 Bvgl 292 53 4 11 <01 <01 13 25 <0.1 130 <1
125-150 Bvg2 22 54 4 12 <01 <ol 12 22 0.1 130 <1

150-180+ Bvg3 280 54 5 12 <01 <01 1.1 1.9 <0.1 140 <1

Pedon 5 Fine-silty, mixed, semiactive, isohyperthermic Aeric Paleaquult

0-12 Apg 323 24 1 14 <01 02 0.7 29 03 120 130
12-40. Btgl 32 42 3 14 <01 0.1 1.2 3.6 03 90 <1
40-70 Btg2 288 53 4 14 <01 0.1 1.5 45 03 100 <1
70-110 Btg3 285 56 4 14 <01 0.1 1.5 4.0 0.2 110 <1
110-140 Btg4 277 65 4 15 <01 <01 1.5 32 0.1 120 <1
140-170 Btg5 265 76 5 1.5 <01 <01 1.7 30 0.1 140 <1

170-200+ Btg6 258 80 7 15 <01 <01 1.7 30 0.1 170 <1

Pedon 6 Fine, mixed, superactive, isohyperthermic Sulfic Endoaquept

0-15 Ag 233 105 5 16 <01 0.2 2.7 3.6 04 590 1,400
15-30/50 ABg 244 90 6 19 <01 0.1 2.7 35 03 200 1,610
50-70 Bssg 235 79 16 22 <01 0.1 30 4.0 04 130 1,450
70-90 Bssjgl 236 81 14 23 <01 0.1 29 43 04 130 2,510
90-110 Bssjg2 230 71 19 22 <01 0.1 2.7 4.6 0.5 140 5,780
110-140 Bssjg3 220 60 30 20 <01 <01 24 42 0.5 130 6,840
140-170 Cl 276 66 3 22 <01 <01 1.9 29 0.2 90 680

170-200 C2 260 64 7 17 <01 <01 14 2.1 0.1 10 11,130
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MI19N 6 (AD)

Depth Horizon Si Al Fe Ti Mn Ca Mg K Na P S
gkg' —mgkg'—
Pedon 7 Very-fine, mixed, superactive, isohyperthermic Sulfic Endoaquept
0-10 Apg 252 76 9 22 <01 02 29 3.7 0.7 210 1,790
10-40 ABg 239 79 11 22 <01 02 35 4.7 0.7 140 4,580
40-60 Bssjgl 233 78 13 22 <01 02 3.6 52 0.8 120 7,130
60-90 Bssjg2 233 82 12 22 <01 02 338 5.1 09 120 4,880
90-130 Bssjg3 221 80 16 2.1 <01 02 338 5.7 09 150 8,860
130-170 Cgl 243 86 7 23 <01 02 4.0 4.6 08 120 1,970
170-200 Cg2 228 85 12 22 0.1 02 4.1 44 08 150 6,870
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Depth Clay fraction Silt fraction
(cm) Horizon Kao Il Sme Ver Qtz 07& 10& Feld Goe Jar Qtz Cal Feld Anat
10nm 1.4nm
Pedon 1 Fine-loamy, mixed, isohyperthermic Kandic Paleustalf
0-5/15 Ap XX X - - XX - - tr. - - XXXX - - -
30-65/76 Bt2 XXX X - - Tr. - - tr. - - XXXX - - -
100-130 Bt4 XXX X - - tr. - - - - - XXXX - - -
170-200+ BCrt XX X - - tr. - - - - - XXXX - - -
Pedon 2 Clayey-skeletal, kaolinitic, isohyperthermic Typic Paleustult
0-20/30 A XXXX - - tr. - - - - - - XXXX - - tr.
30-50 Btcl XXXX - - tr. - - - - - - XXXX - - tr.
107-150/170 Bvl XXXX - - tr. tr. - - - - - XXXX - - tr.
Pedon 3 Fine-loamy, mixed, subactive, isohyperthermic Typic Paleustult
0-20 Ap XXXx tr. X - X - tr. - - - XXXX - - -
20-42/48 Btl XXX tr. X tr. X - tr. - tr. - XXXX - - -
73-98 Btg XXX tr. X tr. tr. - tr. - X - XXXX tr. tr.
170-190+ Bvg3 XXX X X - tr. - tr. - X - XXXX - - -

v01
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Depth Clay fraction Silt fraction

(cm) Horizon Kao Il Sme Ver Qtz 07& 10& Feld Goe Jar Qtz Cal Feld Anat
10nm 14nm

Pedon 4 Fine-loamy, mixed, subactive, isohyperthermic Plinthic Paleaquult

0-20 Apg XXX X X - X - tr. - tr. - XXXX - - -
20-35/40 Btgl XXX X X - X - tr. - tr. - XXXX - - -
100-125 Bvgl XXXX tr. X - X - tr. - tr. - XXXX - - -

Pedon 5 Fine-silty, mixed, semiactive, isohyperthermic Aeric Paleaquult

0-12 Apg XXX X X - X - tr. - - - XXXX - tr. -
70-110 Btg3 XXX X X - tr. - tr. - - - XXXX - - -
140-170 Btg5 XXX tr. XX - tr. - tr. - tr. - XXXX - - -

Pedon 6 Fine, mixed, superactive, isohyperthermic Sulfic Endoaquept

15-30/50 ABg X X X - X tr. tr. - - - XXXX - - -
70-90 Bssjgl X X X - X tr. tr. - - tr. XXXX - - -
110-140 Bssjg3 X X X X X tr. tr. - - tr. XXXX tr. - -
170-200+ Cg2 X X X X X tr. tr. - - - XXXX - - -

So1
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Depth Clay fraction Silt fraction
(cm) Horizon Kao Il Sme Ver Qtz 07& 10& Feld Goe Jar Qtz Cal Feld Anat
10nm 14nm
Pedon 7 Very-fine, mixed, superactive, isohyperthermic Sulfic Endoaquept
10-40 ABg XX tr. - X X tr. tr. - - - XXXX - tr. -
60-90 Bssjg2 X X X X X tr. tr. - - tr. XXXX tr. tr. -
130-170 Cgl X X X - X tr. tr. - - - XXXX - tr. -
HINayg Kao = Kaolinite 0.7&10nm = Interstratified 0.7 & 1.0 nm Qtz = Quartz xxxx = Dominant (> 60%)
XXX = Large (40 - 60%)
= Ilite 1.0& 1.4nm = Interstratified 1.0 & 1.4 nm Cal Calcite XX = Medium (20 - 40%)
_ ) 3 X = Small (5 - 20%)
Sme = Smectite Goe = Goethite Anat Anatase tr. = Trace (< 5%)
Ver = Vermiculite Jar = Jarosite i = notdetected
Feld =  Feldspar

901
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MoBLENINAAAY (Soil profile description)

I Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform

1. Physiographic position

2. Geology

3. Surrounding land form

4. Slope on which profile site
Land use

Annual rainfall

Mean temperature

Climate

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

Pedon 1

: Pedon 1

: Phaisali, high base variant

: Fine-loamy, mixed, isohyperthermic Kandic Paleustalf
: July 23, 2007

: Sumitra Watana, Saowanuch Tawornpruek,

Saranya Norkaew, Meta Srithongkum and Pathumchai
Kachasuite

: Orchard area in Ban Khao Ratchasri, Tambon Sarika,

Amphoe Muang, Changwat Nakonnayok.

: Approximately 23 m (MSL)
: 5237 IV Coordination: 47P 7255043E, 1580262N

: Middle part of footslope

: PTR, formation

: Rolling

: 8-10% Aspect : NW-SE
: Orchard

: Approximately 2,009 mm

: Approximately 28 °C

: Tropical savanna

: Colluvium over residuum derive from andesitic tuff
: Well drained

: Moderate

: Medium

: Deeper than 200 cm at time of sampling
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II Profile description

Horizon Depth (cm) Description

Ap 0-5/15 Brown (10YR 4/3); sandy clay loam; strong very fine and fine
subangular blocky structure; slightly hard dry, friable moist,
slightly sticky and moderately plastic; many very fine and fine
dendritic tubular pores; many very fine and fine roots; slightly
acid (field pH 6.5); abrupt, smooth boundary to Btl.

Btl 15-25/30 Brown (7.5YR 4/3); sandy clay loam; strong fine and medium
subangular blocky structure; slightly hard dry, firm moist,
slightly sticky and moderately plastic; common faint clay coats
on ped faces; many very fine dendritic tubular, common fine
vesicular pores; few fine roots; few rounded gravel and stony (5-
10 cm) weathered rock fragments mainly andesitic tuff;
moderately acid (field pH 6.0); abrupt, wavy boundary to Bt2.

Bt2 30-65/76 Mixed brown (7.5YR 4/3) 70% and brown (7.5YR 5/3) 30%;
sandy clay loam; strong to moderate fine to coarse subangular
blocky structure; slightly hard dry, firm moist, moderately sticky
and very plastic; many prominent clay coats on ped faces and
pore walls; many very fine and fine tubular, common fine and
medium vesicular pores; few fine and common medium roots;
many rounded gravel and stony (5-10 cm) weathered rock
fragments mainly andesitic tuff; moderately acid (field pH 6.0);
clear, smooth boundary to Bt3.

Bt3 76-100 Mixed brown (7.5YR 5/4) 80% and brown (7.5YR 4/2) 20%;
coarse sandy clay loam; moderate fine to coarse subangular
blocky structure; hard dry, firm moist, moderately sticky and
moderately plastic; many prominent clay coats on ped faces and
pore walls; many fine and medium tubular and vesicular pores;
few fine roots; common rounded gravel and stony (10-20 cm)
weathered rock fragments mainly andesitic tuff; moderately acid
(field pH 6.0); clear, smooth boundary to Bt4.

Bt4 100-130 Mixed brown (7.5YR 5/4) 80%, brown (7.5YR 4/2) 10% and
reddish yellow (7.5YR 6/6) 10%; coarse sandy clay loam;
moderate fine to coarse subangular blocky structure; hard dry,
firm moist, moderately sticky and moderately plastic; many
prominent clay coats on ped faces and pore walls; many fine and
medium tubular and vesicular pores; few fine roots; common
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rounded stony and boulders (20-30 cm) weathered rock
fragments mainly andesitic tuff; strongly acid (field pH 5.5);
clear, smooth boundary to Bt5.

Bt5 130-170 Mixed strong brown (7.5YR 5/6) 90% and light gray (7.5YR 7/1)
10%; common medium strong brown (7.5YR 4/6), yellowish red
(5YR 4/6) and common fine strong brown (7.5YR 5/8) mottles;
gravelly sandy clay; moderate to weak fine to coarse semi-
angular blocky structure; very hard dry, very firm moist,
moderately sticky and moderately plastic; common faint clay
coats on ped faces and pore walls and common faint clay bridges
among sand grains; many fine and medium tubular, many fine
and medium and common coarse vesicular pores; few fine and
common medium roots; common rounded stony (10-20 cm)
weathered rock fragments mainly andesitic tuff; strongly acid
(field pH 5.5); clear, smooth boundary to BCrt.

BCrt 170-200+ Mixed strong brown (7.5YR 5/6) 70% and light gray (7.5YR 7/1)
30%; common medium to coarse red (2.5YR 4/8), common fine to
medium strong brown (7.5YR 5/8) mottles and weathered rock
pale brown (10YR 6/3); very gravelly sandy clay loam; moderate
to weak fine to coarse angular blocky structure; very hard dry,
very firm moist, moderately sticky and moderately plastic;
common faint clay coats on ped faces and pore walls and
common faint clay bridges among sand grains; many very fine
tubular, common medium vesicular pores; few fine roots; many
rounded stony and boulders (10-30 cm) weathered rock
fragments mainly andesitic tuff; strongly acid (field pH 5.5).
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Pedon 2

: Pedon 2

: Kabinburi series (Kb)

: Clayey-skeletal kaolinitic, isohyperthermic Typic Paleustult
: May 28, 2007

: Sumitra Watana, Saowanuch Tawornpruek, Bumrung

Submak, Saranya Norkaew, Meta Srithongkum and
Pathumchai Kachasuite

: Lateritic borrow pit at Ban San Pa Tang,

Amphoe Pak Pli, Changwat Nakhonnayok

: Approximately 21 m (MSL)
: 5237 IV Coordination : 47P 748019E, 1573733N

: Middle part of dissected surface
: Qu,

: Undulating

:2-5%

: Lateritic borrow pit

: Approximately 2,009 mm

: Approximately 28 °C

: Tropical savanna

: Old alluvium

: Moderately well drained

: Moderate

: Medium

: Deeper than 240 cm at time of sampling



IIT Profile description

Horizon

A

Btcl

Btc2

Btc3

Bvl

Depth (cm)

0-20/30

30-50

50-75

75-100/107

107-120/130
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Description

Brown (10YR 4/3); slightly gravelly clay; strong very fine and
fine subangular blocky structure; very hard dry, very firm moist,
slightly sticky and moderately plastic; few fine tubular, common
very fine and fine vesicular pores; many very fine to large roots;
0.3-0.5 cm rounded Fe-oxide nodules; strongly acid (field pH
5.5); abrupt, smooth boundary to Btcl.

Strong brown (7.5YR 5/6); gravelly clay; moderate fine to
medium subangular blocky structure; very hard dry, very firm
moist, slightly sticky and moderately plastic; common faint clay
bridges among mineral grains; common fine dendritic tubular
pores; common fine, many medium to large roots; 0.3-1.0 cm
rounded Fe-oxide nodules; strongly acid (field pH 5.5); abrupt,
smooth boundary to Btc2.

Mixed Strong brown (7.5YR 5/6) 70% and light brown (7.5YR
6/4) 30%; common medium red (2.5YR 4/6) mottles; very
gravelly clay; moderate medium to coarse subangular blocky
structure; very hard dry, very firm moist, slightly sticky and
moderately plastic; many faint clay bridges among mineral
grains; common fine dendritic tubular, few fine vesicular pores;
common fine, many medium to large and common very large
roots; 0.3-1.0 cm rounded Fe-oxide nodules; very strongly acid
(field pH 5.0); clear, smooth boundary to Btc3.

Light brown (7.5YR 6/4); many medium yellow (10YR 7/6),
common medium yellowish red (5YR 5/8) and few medium dark
yellowish brown (10YR 3/4) mottles; very gravelly clay; moderate
medium to coarse subangular blocky structure; very hard dry, very
firm moist, slightly sticky and moderately plastic; many faint clay
bridges among mineral grains; common fine dendritic tubular pores;
common fine, many medium to large and common very large roots;
0.3-1.0 cm rounded Fe-oxide nodules; very strongly acid (field pH
5.0); gradual, smooth boundary to Bv1.

Mixed strong brown (7.5YR 5/6) 70% and light brown (7.5YR 6/4)
30%; common medium to coarse red (2.5YR 4/8) and dark brown
(I0R 3/3), common medium yellow (10YR 7/6) and yellowish



Bv2

Bv3

Bv4

130-150/170

170-185/200

200-240+
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brown (10YR 5/8) mottles; very gravelly clay; moderate to weak
medium to coarse subangular blocky structure; very hard dry, very
firm moist, slightly sticky and moderately plastic; many faint clay
and ferriargillan bridges among mineral grains; common fine
dendritic tubular pores; many fine to large and few very large roots;
0.3-1.0 cm irregular and rounded Fe-oxide nodules; very strongly
acid (field pH 5.0); diffuse, smooth boundary to Bv2.

Mixed brown (7.5YR 5/4) 90% and very pale brown (10YR 8/3)
10%; many coarse red (2.5YR 4/6), many medium yellowish
brown (10YR 5/8), common medium to coarse dark brown (10R
3/3) and common medium yellow (10YR 7/6) mottles; extremely
gravelly clay; moderate to weak medium to coarse subangular
blocky structure; very hard dry, very firm moist, slightly sticky
and moderately plastic; many faint clay and ferriargillan bridges
among mineral grains; common fine dendritic tubular pores;
many fine to medium and common large roots; 0.3-1.0 cm
irregular and rounded Fe-oxide nodules; very strongly acid (field
pH 5.0); gradual, smooth boundary to Bv3.

Mixed light yellowish brown (10YR 6/4) 80% and very pale brown
(I0YR 8/3) 20%; many medium to coarse strong brown (7.5YR
4/6), common medium dark yellowish brown (10R 3/6) and few
fine to medium black (10YR 2/1) mottles; extremely gravelly clay;
moderate to weak medium to coarse subangular blocky structure;
very hard dry, very firm moist, slightly sticky and moderately
plastic; common faint clay and ferriargillan bridges among mineral
grains; common fine dendritic tubular pores; common fine, many
medium and common large roots; irregular and moderately
cemented phinthite and vermicular lateritic nodules; very strongly
acid (field pH 5.0); diffuse, smooth boundary to Bv4.

Mixed brownish yellow (10YR 6/6) 70% and very pale brown
(10YR 8/3) 30%; many medium to coarse yellowish brown (10YR
5/6), common medium to coarse dark yellowish brown (10R 3/4)
and few fine to medium black (10R 2/1) and yellowish red (5YR
5/8) mottles; extremely gravelly clay; moderate to weak medium to
coarse subangular blocky structure; very hard dry, very firm moist,
slightly sticky and moderately plastic; common faint clay and
ferriargillan bridges among mineral grains; very few fine dendritic
tubular pores; common fine, many medium and common large
roots; irregular and moderately cemented phinthite and vermicular
lateritic nodules; very strongly acid (field pH 5.0).
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Pedon 3

: Pedon 3

: Don Rai series (Dr)

: Fne loamy, mixed, subactive, isohyperthermic Typic Paleustult

: May 27, 2007

: Sumitra Watana, Saowanuch Tawornpruek, Bumrung

Submak, Saranya Norkaew, Meta Srithongkum and
Pathumchai Kachasuite

: Upland rice field at approx. 500 mm south of Armed

Forces Academics Preparatory School (AFAPS), Ban
Nongkantao, Tambon Srikaang, Amphoe Ban na
Changwat Nakhonnayok.

: Approximately 32 m (MSL)
: 5237 IV Coordination : 47P 730135E, 1581446N

: Middle part of erosional surface
: Qu,

: Nearly flat

:0-2%

: Rangeland and upland rice field
: Approximately 2,009 mm

: Approximately 28 °C

: Tropical savanna

: Old alluvium

: Moderately well drained

: Moderate

: Slow

: 180 cm at time of sampling
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IIT Profile description

Horizon Depth (cm) Description

Ap 0-20 Mixed brown (7.5YR 5/2) 70% and brown to dark brown (7.5YR
4/2) 30%; common fine to medium strong brown (7.5YR 4/6)
mottles; sandy loam; strong to moderate fine and medium semi-
angular blocky structure; very hard dry, very firm moist, slightly
sticky and moderately plastic; many very fine and fine tubular,
common fine vesicular pores; many very fine and fine roots; very
strongly acid (field pH 4.5); clear, smooth boundary to Btl.

Btl 20-42/48 Mixed light yellowish brown (10YR 6/4) 50% and pinkish gray
(7.5YR 6/3) 50%; common fine to medium strong brown (7.5YR
4/6) mottles; loam; moderate fine and medium angular blocky
structure; very hard dry, very firm moist, slightly sticky and
moderately plastic; common faint thin clay coats on ped faces
and pore walls; many fine to medium tubular and vesicular
pores; common fine and few medium roots; very strongly acid
(field pH 4.5); clear, smooth boundary to Bt2.

Bt2 48-69/73 Mixed yellowish brown (10YR 5/4) 80% and pale brown (10YR
6/3) 20%; common medium red (2.5YR 4/6) mottles; loam;
moderate fine and medium angular blocky structure; very hard
dry, very firm moist, slightly sticky and moderately plastic;
common faint thin clay coats on ped faces and pore walls; many
fine to medium tubular and vesicular pores; common medium
and few large roots; very strongly acid (field pH 4.5); gradual,
smooth boundary to Btg.

Btg 73-98 Light brownish gray (10YR 6/2); common medium yellowish
brown (10YR 5/8) and red (2.5YR 4/6) mottles; loam; moderate
medium and coarse angular blocky structure; very hard dry, very
firm moist, slightly sticky and moderately plastic; many distinct
clay coats on ped faces and pore walls; many fine and medium
tubular, few large vesicular pores; common medium roots; very
strongly acid (field pH 5.0); clear, smooth boundary to Bvgl.



Bvgl

Bvg2

Bvg3

98-125

125-160/170

170-190+
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Pinkish gray (7.5YR 6/2); common coarse brownish yellow
(I0YR 6/8) and brownish yellow (10YR 4/8) mottles; loam;
moderate medium and coarse angular blocky structure; extremely
hard dry, very firm moist, slightly sticky and moderately plastic;
common distinct clay coats on ped faces and pore walls;
common fine and medium tubular, many fine and medium
vesicular pores; very few fine roots; common weathered rock
fragments; many fine variegated sand; very strongly acid (field
pH 5.0); clear, smooth boundary to Bvg2.

Pinkish gray (7.5YR 6/2); common medium to coarse brownish
yellow (10YR 6/8) and common medium dark red (10R 3/4)
mottles; loam; moderate medium and coarse angular blocky
structure; extremely hard dry, very firm moist, slightly sticky and
moderately plastic; many prominent moderately thick clay coats
on ped faces and pore walls; common fine and medium tubular,
many fine and medium vesicular pores; few fine dead roots;
many fine variegated sand; very strongly acid (field pH 4.5);
gradual and wavy, smooth boundary to Bvg3.

Pinkish gray (7.5YR 6/2); common coarse yellowish brown
(10R 4/6), common medium to coarse brownish yellow (10YR
6/8) and few fine black (10YR 2/1) mottles; gravelly loam;
moderate medium and coarse angular blocky structure and
vermicular harden plinthite; extremely hard dry, very firm moist,
slightly sticky and moderately plastic; many prominent thick clay
coats on ped faces and pore walls; common fine and medium
vesicular pores; practically no roots; 15% plinthite; Fe oxide
concretion upto 5 cm (irregular); many fine variegated sand; very
strongly acid (field pH 4.5).
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Pedon 4

: Pedon 4

: Hin Kong series (Hk)

: Fine-loamy, mixed, subactive, isohyperthermic Plinthic Paleaquult
: May 27, 2007

: Sumitra Watana, Saowanuch Tawornpruek,

Bumrung Submak, Saranya Norkaew,
Meta Srithongkum and Pathumchai Kachasuite

: Paddy field at the 3" Km on the right of south of

Ban Klong-nang-hong to Ban Ko Phikun road (3051)

: Approximately 11 m (MSL)
: 5237 IV Coordination : 47P 7255043E, 1580262N

: Low terrace

1 Qa,

: Nearly flat

:0-1%

: Paddy rice

: Approximately 2,009 mm
: Approximately 28 °C

: Tropical savanna

: Semi- recent alluvium

: Somewhat poorly drained

: Moderate

: Slow

: 145 cm at time of sampling



III Profile description

Horizon Depth (cm)

Apg

Btgl

Btg2

Btg3

Bvgl

0-20

20-40

40-70

70-100

100-125

Description

Light brownish gray (10YR 6/2); common fine to medium
strong brown (7.5YR 5/8) mottles; silt loam; strong to moderate
fine and medium semi-angular blocky structure; hard dry, firm
moist, slightly sticky and moderately plastic; many very fine
and fine, common medium roots; strongly acid (field pH 5.5);
abrupt, smooth boundary to Btgl.

Light brownish gray (10YR 6/2); common fine to medium
strong brown (7.5YR 5/8) and common medium yellowish red
(5YR 4/6) mottles; clay loam; moderate medium and coarse
semi-angular blocky structure; hard dry, firm moist, slightly
sticky and moderately plastic; few faint thin clay coats on ped
faces and pore walls; common very fine and fine roots;
common (2-3%) charcoal fragments; very strongly acid (field
pH 5.0); clear, smooth boundary to Btg2.

Pale brown (10YR 6/3); common fine to medium strong brown
(7.5YR 5/8) and few medium yellowish red (5YR 4/6) mottles;
clay loam; moderate medium and coarse semi-angular blocky
structure; hard dry, firm moist, slightly sticky and moderately
plastic; common faint thin clay coats on ped faces and pore
walls; few fine roots; very strongly acid (field pH 4.5); clear,
smooth boundary to Btg3.

Light brownish gray (10YR 6/2); common fine to medium
yellowish brown (10YR 5/8) and few fine strong brown (7.5YR
5/8) mottles; clay loam; moderate medium and coarse angular
blocky structure; hard dry, firm moist, slightly sticky and
moderately plastic; common distinct moderately thick clay
coats on ped faces and pore walls; practically no roots; very
strongly acid (field pH 4.5); clear, smooth boundary to Bvgl.

Light brownish gray (10YR 6/2); common medium yellowish
brown (10YR 5/8) and common medium to coarse red (2.5YR
4/8) mottles; clay; moderate medium and coarse angular blocky
structure; hard dry, firm moist, slightly sticky and moderately
plastic; many distinct moderately thick clay coats on ped faces
and pore walls; 5% plinthite; practically no roots; very strongly
acid (field pH 4.5); clear, smooth boundary to Bvg2.
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Bvg2 125-150

Bvg3 150-180+
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Light brownish gray (10YR 6/2); common medium to coarse
yellowish brown (10YR 5/8) and common medium red (2.5YR
4/8) mottles; clay loam; moderate medium and coarse angular
blocky structure; hard dry, firm moist, slightly sticky and
moderately plastic; many prominent thick clay coats on ped
faces and pore walls; 2% plinthite; practically no roots; very
strongly acid (field pH 4.5); clear, smooth boundary to Bvg3.

Light gray (I0YR 6/1); common medium to coarse yellowish
brown (7.5YR 5/8) and common medium to coarse dark red
(2.5YR 3/6) mottles; clay; weak medium and coarse angular
blocky structure; hard dry, firm moist, slightly sticky and
moderately plastic; many prominent thick clay coats on ped
faces and pore walls; 5% plinthite; practically no roots; very
strongly acid (field pH 4.5).

Pedon 5

: Pedon 5
: Hin kon series (Hk)
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: Fine-silty, mixed, semiactive, isohyperthermic Aeric Paleaquult

: May 29, 2007

: Sumitra Watana, Saowanuch Tawornpruek,
Bumrung Submak, Saranya Norkaew,
Meta Srithongkum and Pathumchai Kachasuite

: Paddy field at Ban chang Tambon Ban na
Amphoe Ban na Changwat Nakhonnayok

: Approximately 11 m (MSL)

: 5237 IV Coordination : 47P 721539E, 1577506N

: Low terrace

1 Qa,

: Nearly flat

:0-2%

: Paddy rice

: Approximately 2,009 mm
: Approximately 28 °C

: Tropical savanna
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II General information on the soil

Parent material : Semi- recent alluvium

Drainage : Somewhat poorly drained

Flooding depth 125 cm Duration: 3 month/year
Frequency : 2/10 years

Permeability : Moderate

Runoff : Slow

Depth of ground water : Deeper than 200 cm at time of sampling

IIT Profile description

Horizon Depth (cm) Description

Apg 0-12 Grayish brown (10YR 5/2); few fine strong brown (7.5YR 5/8)
mottles; silt loam; strong to moderate very fine and medium
subangular blocky structure; hard dry, firm moist, non sticky and
moderately plastic; many very fine and fine tubular, common fine
vesicular pores; many very fine to medium and common large roots;
strongly acid (field pH 5.5); abrupt, smooth boundary to Btg1.

Btgl 12-40 Pale brown (10YR 6/3); common fine to medium strong brown
(7.5YR 4/6) mottles; silt loam; moderate medium and coarse
semi-angular blocky structure; hard dry, firm moist, slightly
sticky and very plastic; few faint clay coats on pore walls; many
fine tubular, many fine and medium vesicular pores; many very
fine and fine and common medium roots; very strongly acid
(field pH 5.0); clear, smooth boundary to Btg2.

Btg?2 40-70 Pinkish gray (7.5YR 6/2); common medium to coarse reddish
yellow (7.5YR 6/8) and few fine black (10YR 2/1) mottles; clay ;
moderate fine to coarse angular blocky structure; very hard dry, very
firm moist, slightly sticky and very plastic; common promenent
thick clay coats on ped faces and pore walls; many very fine and
fine tubular and vesicular pores; common very fine and fine roots;
very strongly acid (field pH 5.0); gradual, smooth boundary to Btg3.

Btg3 70-110 Pinkish gray (7.5YR 6/2); common medium to coarse yellowish
brown (I0YR 5/8) mottles; silty clay loam; moderate fine to
coarse angular blocky structure; hard dry, firm moist, slightly
sticky and very plastic; many prominent thick clay coats on ped
faces and pore walls; few fine tubular, many very fine and fine,
common medium and coarse vesicular pores; practically no
roots; many pressure faces; few fine cracks; extremely acid (field
pH 4.5); diffuse, smooth boundary to Btg4.
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Btg4 110-140 Mixed pinkish gray (7.5YR 6/2) 90% and gray (7.5YR 5/1) 10%;
common medium to coarse strong brown (7.5YR 5/8) and few
medium to coarse red (2.5YR 4/8) mottles; silty clay; moderate
to weak medium to coarse angular blocky structure; hard dry,
firm moist, slightly sticky and very plastic; many prominent
thick clay coats on ped faces and pore walls; few fine tubular,
many very fine and fine, common medium and coarse vesicular
pores; practically no roots; many pressure faces; few fine cracks;
extremely acid (field pH 4.5); diffuse, smooth boundary to Btg5.

Btg5 140-170 Mixed brown (7.5YR 5/2) 75% and gray (7.5YR 5/1) 25%;
common medium to coarse strong brown (7.5YR 5/8) and few
medium to coarse red (10R 4/8) mottles; silty clay; moderate to
weak medium to coarse angular blocky structure; hard dry, firm
moist, slightly sticky and very plastic; many prominent thick clay
coats on ped faces and pore walls; many fine tubular, many very
fine and fine, common medium and coarse vesicular pores;
practically no roots; many pressure faces; few fine cracks;
extremely acid (field pH 4.5); diffuse, smooth boundary to Btg6.

Btg6 170-200+ Mixed brown (7.5YR 5/2) 60% and gray (7.5YR 5/1) 40%; many
medium to coarse strong brown (7.5YR 5/8) and common
medium to coarse red (2.5YR 4/8) mottles; clay; moderate to
weak medium to coarse angular blocky structure; hard dry, firm
moist, slightly sticky and very plastic; many prominent thick clay
coats on ped faces and pore walls; common fine tubular,
common very fine and fine, common medium and coarse
vesicular pores; practically no roots; many pressure faces; few
fine cracks; extremely acid (field pH 4.5).
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Pedon 6

: Pedon 6

: Rangsit series (Rs)

: Fine, mixed, superactive, isohyperthermic Sulfic Endoaquept
: 8 April, 2007

: Saowanuch Tawornpruek, Sumitra Watana,

Bumrung Submak, Wimolnan Kanket, Chuthamard
Chaewmano, Pathomchai Kachasuite
Meta Srithongkum and Naruekamon Janjirawuttikul

: Next to Royal Project for Improving Acid Sulfate

Soil, Ban Phrik, Tambon Ban Phrik, Amphoe Ban Na,
Changwat NakhonNayok

: Approximately 3 m (MSL)
: 5137 Il Coordinate : 47P 0713649E 1575668N

: Former tidal flat

: Qm,

: Nearly flat

:0-1%

: Grasses, shrubs, and abandoned area
: Approximately 1,113 mm

: Approximately 28 °C

: Tropical savanna

: Riverine alluvium over brackish and marine deposits
: Poorly drained

: Slow

: Slow

: 1.1 m at time of sampling

: 5 cm, Duration: during rainy season
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IIT Profile description

Horizon Depth (cm) Description

Ag 0-15 Black (10YR2/1); common fine yellowish brown (10YR 5/6) mottles;
silty clay; moderately medium to coarse subangular blocky structure;
slightly sticky and slightly plastic; common fine tubular and few fine
vesicular pores; many very fine and fine and common medium roots;
extremely acid (pH 4.0); gradual and smooth boundary to ABg.

ABg 15-35/50 Mixed black (10YR 2/1) 70% and gray (10YR 6/1) 30%; many fine
dark yellowish brown (10YR 4/6) and few medium dark reddish
brown (2.5YR 3/4) mottles; clay; very sticky and very plastic; many
very fine and fine tubular and few fine vesicular pores; common very
fine and fine roots; extremely acid (pH 4.0); clear and wavy boundary
to Bssg.

Bssg 50-70 Grayish brown (10YR 5/2); many medium to coarse red (10R 4/6)
and common medium brownish yellow (10YR 6/8) mottles; clay;
weak medium to coarse angular blocky structure; very sticky and very
plastic; many very fine and fine tubular and very few fine vesicular
pores; common very fine and fine roots; common fine slickenside;
extremely acid (field pH 4.0); gradual and smooth boundary to
Bssjgl.

Bssjgl ~ 70-90 Grayish brown (10YR 5/2); many medium to coarse red (10R 4/6)
and few medium brownish yellow (10YR 6/8) mottles and few
medium yellow (2.5Y 7/6) jarosite mottles; clay; weak coarse angular
blocky structure; very sticky and very plastic; many very fine and fine
tubular and very few fine vesicular pores; common very fine and
traces of dead roots; common fine to medium slickenside; extremely
acid (field pH 4.0); gradual and smooth boundary to Bssjg2.

Bssjg2 90-110 Grayish brown (10YR 5/2); common medium red (10R 4/6) and few
medium brownish yellow (10YR 6/8) mottles and few medium
yellow (2.5Y 7/6) jarosite mottles; silty clay; massive; very sticky and
very plastic; many very fine and fine tubular and very few fine
vesicular pores; common very fine and traces of dead roots; many
medium and coarse slickenside; common iron pipe 0.5 cm-diameter;
extremely acid (field pH 4.0); clear and smooth boundary to Bssjg3.



Bssjg3 110-140
Cgl 140-170
Cg2 170-200+
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Grayish brown (10YR 5/2); many medium yellowish brown (10YR
5/8) and common medium red (2.5YR 4/6) mottles and yellow (2.5Y
7/6) jarosite mottles; clay; massive; very sticky and very plastic;
common very fine and fine tubular pores; practically no roots; many
medium slickenside; many iron pipe 0.8 cm-diameter; extremely acid
(field pH 4.0); clear and smooth boundary to Cgl.

Mixed grayish brown (10YR 5/2) 80% and brown (10YR 4/3) 20%;
few medium black (7.5YR 2.5/1) mottles; silty clay; massive (n = 0.7-
1.0); very sticky and very plastic; common very fine and fine tubular
pores; few fine dead roots; extremely acid (field pH 4.0); clear and
smooth boundary to Cg2.

Mixed dark gray (I0YR 4/1) 60% and very dark gray (10YR 3/1)
40%; common fine yellowish red (5YR 4/6) mottles; silty clay;
massive (n < 0.7); very sticky and very plastic; common very fine and

fine tubular pores; many fine and medium dead roots; extremely acid
(field pH 4.0).

Pedon 7
I Information on the site
Profile symbol : Pedon 7
Soil name : Ongkharak series (Ok)
Classification : Very fine, mixed, superactive, isohyperthermic Sulfic Endoaquept

Date of examination
Described by

Location

: 8 April, 2007
: Saowanuch Tawornpruek, Sumitra Watana,
Bumrung Submak, Wimolnan Kanket,
Chuthamard Chaewmano, Pathomchai Kachasuite,
Meta Srithongkum and Naruekamon Janjirawuttikul
: Ban Klong Sipsi, Tambon Klong Sipsi,
Amphoe Nong Suea, Changwat Pathum Thani

Elevation
Map sheet number

Landform

1. Physiographic position

2. Geology

3. Surrounding land form

4. Slope on which profile site
Natural vegetation and/or land use
Annual rainfall

Mean temperature

Climate

: Approximately 2 m (MSL)
: 5137 Il Coordinate : 47P 0707881E 1564421N

: Former tidal flat

: Qm,

: Nearly flat

:0-1%

: Grasses, abandoned orange orchards
: Approximately 1,113 mm

: Approximately 28 °C

: Tropical savanna
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II General information on the soil

Parent material : Riverine alluvium over brackish and marine deposits
Drainage : Poorly drained

Permeability : Slow

Runoff : Slow

Depth of ground water : 1.8 m at time of sampling

IIT Profile description

Horizon Depth (cm) Description

Apg 0-10 Very dark gray (7.5YR 3/1); few fine yellowish brown (10YR
5/8) mottles; silty clay; moderate medium and coarse subangular
blocky structure; very sticky and very plastic; common fine
vesicular pores; common very fine and few medium roots;
extremely acid (field pH 4.0); clear and smooth boundary to ABg.

ABg 10-40 Mixed dark gray (10YR 3/1) 70% and grayish brown (10YR 5/2) (30%);
many coarse dark yellowish brown (10YR 4/6) and common medium
strong brown (7.5YR 5/8) mottles and few medium yellow (2.5Y 7/8)
jarosite mottles; clay; weak medium to coarse semi-angular blocky; very
sticky and very plastic; common very fine and few fine tubular and few
fine vesicular pores; common fine and few medium roots; extremely acid
(field pH 4.0); abrupt and smooth boundary to Bssjg1.

Bssjgl 40-60 Mixed grayish brown (10YR 5/2) 80% and very dark gray (10YR
3/1) 20%; many medium yellow (2.5Y 8/8) jarosite and common
medium strong brown (7.5YR 5/8) mottles; clay; weak coarse
angular blocky structure; very sticky and very plastic; very few fine
tubular pores; few fine roots; common medium pressure faces;

extremely acid (field pH 4.0); clear and smooth boundary to Bssjg?2.

Bssjg2 60-90 Grayish brown (10YR 5/2); common medium yellowish brown
(10YR 5/8) and pale yellow (2.5Y 8/4) jarosite mottles and few
medium dark yellowish brown (10YR 4/6) mottles; clay; weak
coarse angular blocky structure; very sticky and very plastic;
common very fine roots; common medium slickenside; extremely
acid (field pH 4.0); abrupt and smooth boundary to Bssjg3.

Bssjg3 90-130 Grayish brown (10YR 5/2); many medium pale yellow (2.5Y 8/4)
jarosite mottle and common medium brownish yellow (10YR 6/8)
mottles; clay; massive; very sticky and very plastic; few fine roots;
few soft iron pipes 0.2-0.3 cm-diameter; extremely acid (field pH
4.0); abrupt and smooth boundary to Cgl.



Cgl

Cg2

130-170

170-200+

Dark grayish brown (10YR 4/2); few medium dark yellowish
brown (10YR 4/6) mottles and yellow (2.5Y8/8) jarosite mottles;
clay; massive (n = 0.7-1.0); very sticky and very plastic; many
traces of medium dead roots; many iron pipes coating along dead
roots; extremely acid (field pH 4.0); clear and smooth boundary
to Cg2.

Mixed very dark gray (10YR 3/1) 60% and grayish brown (10YR
5/2) 40%; many fine yellowish red (5YR 5/8) mottles along root
channels; clay; massive (n = 0.7-1.0); very sticky and very
plastic; many very coarse and very fine dead roots; extremely
acid (field pH 4.0).
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A19518ANYHSNIIYAATVUFIUINGIVBIAU (Soil Micromorphology)

Pedon 1 Fine, mixed, isohyperthermic Kandic Paleustalf

Horizon

Ap

Bt2

Depth (cm)

0-5/15

15-25/30

Description

Microstructure

Vughy structure; voids mostly are vughs, various size and
irregular shape, total porosity is about 15-20% of the thin section
area.

Basic mineral component

The c/f limit at 10 pm, ratio of 30:70.

Coarse fraction: The mineral grains almost are single quartz
grains in silt sized to medium sand sized, few coarse sand sized,
and few lithorelicts (pyroclastic rocks) sized up to 1,500 pm;
subangular to subrounded; poorly sorted.

Fine fraction: Pale yellowish brown clay to fine silt sized, dotted
and speckled b-fabric appear under transmitted light.

Basic organic components

Few amorphous organic fine material and punctuations, very few
plant tissue residues.

Groundmass

The c/f distribution pattern is open to close porphyric. The
b-fabric of the micromass weakly is stipple speckled b-fabric.
Pedofeatures

Amorphouspedofeature: The dark brown iron oxide pseudomorphic

nodules present 2% of the thin section area.

The lithorelicts are slightly increase but the organic components
are decrease. The textural pedofeatures present as pale yellowish
brown, limpid aspect, thin to thick clay coatings cover about 2%

of the thin section area.



Bt3

Bt4

BCrt

76-100

100-130

170-200+
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The lithorelicts are slightly increase in size and the amount, sized
up to 5,000 pm. and cover about 20% of the thin section area.

The illuviated clay is yellow , limpid aspect occupy about 5%.
Similar to the overlying horizon but the fine material is slightly

increase, the c/f ratio is approximately 40:60.

Similar to above horizon, but the textural clay increase to cover

about 10% of the thin section area.

Pedon 2 Clayey-skeletal, kaolinitic, isohyperthermic Typic Paleustult

Horizon

A

Depth (cm)

0-20/30

Description

Microstructure

Subangular blocky structure, various void mainly are planar voids,
few intrapedal vughs, total porosity is about 20% of the thin
section area.

Basic mineral components

The c/f ratio limit at 10 pm, ratio of 20:80.

Coarse fraction: Mostly are single quartz grains in silt sized to
coarse sand sized; subangular to subrounded; poorly sorted.

Fine fraction: Yellowish brown clay to fine silt sized material,
dotted and speckled b-fabric appear under transmitted light.

Basic organic components

Few amorphous organic fine material and punctuation; few plant
tissue residues.

Groundmass

The c/f distribution pattern is open porphyric, the b-fabric of the

micromass is undifferentialed b-fabric.



Btcl

Btc3

Bvl

30-50

75-100/107

107-120/130
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Pedofeature
Amorphous pedofeature: The dark brown iron oxide typic
nodules, sized up to 2,500 um with sharp boudaries present about

5% of the thin section area.

Microstructure
Granular structure is dominant; void are compound packing voids;
total porosity is about 35% of the thin section area.

Basic mineral components

The c/f limit at 10 pm, ratio of 25:75.

Coarse fraction: The mineral grains mostly are single quartz
grains; silt sized to medium sand sized; subangular to subrounded;
moderately sorted.

Fine fraction: Yellowish brown clay to fine silt sized material;
dotted and speckled b-fabric appear under transmitted light.

Basic organic components

few plant tissue residues.

Groundmass

The c/f distribution pattern is open porphyric, the b-fabric of the
micromass is undifferentialed b-fabric.

Pedofeatures

Amorphous pedofeature: The dark brown iron oxide typic
nodules, sized up to 2,500 um with sharp bourdaries present about

20-25% of the thin section area.

Similar to above horizon, but the basic organic components are

non present.

Similar to above horizon, but the amorphous pedofeature are
increase in size and the amount, sized up to 5,000 um and present

about 30%.



Bv4

200-240+

152

Similar to above horizon, but the amorphous pedofeature are

present 40%.

Pedon 3 Fine-loamy, mixed, subactive, isohyperthermic Typic Paleustult

Horizon Depth (cm)

Ap

Btl

0-20

20-42/48

Description

Microstructure
Vughy structure, voids generally are vughs. Total porosity is
about 10% of the thin section area.

Basic mineral components

The c/f ratio limit at 10 pm, ratio of 50:50.

Coarse fraction: The mineral grains almost are single quartz
grains; silt sized to very coarse sand sized; angular to rounded;
few chert rock fragments; poorly sorted.

Fine fraction: Light brown clay to fine silt sized material; dotted
and speckled b-fabric appear under transmitted light.

Basic organic components

Few plant tissue residues, the amorphous organic fine material
and punctuations.

Groundmass

The c/f distribution pattern is close porphyric, the b-fabric of the
micromass is stipple speckled b-fabric.

Pedofeatures

None.

Similar to the above horizon. the textural pedofeature which grayish

brown clay present as thin to thick clay coatings cover and about 2%.



Bt2

Btg

Bvg3

48-69/73

73-98

170-190+
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Similar to the above horizon but found the sandstone rock
fragments with the size of 1,500 um and the textural clay

pedofeature slightly increase to cover about 5%.

Similar to the above horizon, but the textural clay pedofeature is
clay mixed with iron oxide; they are yellowish brown to reddish

brown and cover about 7%.

The fine material is clay to fine silt sized. It is slighly increase.
The c/f ratio is approx 30:70. The textural clay pedofeature
increase to present about 10%. The amorphous pedofeatures are
manganese coatings and sometimes superimposed on the textural

clay and cover about 5% of the thin section area.

Pedon 4 Fine-loamy, mixed, subactive, isohyperthermic Plinthic Paleaquult

Horizon Depth (cm)

Apg

0-20

Description

Microstructure

Channel structure is dominant, voids generally are channels, few
chambers and vughs total porosity is about 20% of the thin section
area.

Basic mineral components

The c/f limit at 10 um, ratio of 15:85.

Coarse fraction: The mineral grains mostly are single quartz
grains; silt sized to very coarse sand sized; subangular to
subrounded; poorly sorted.

Fine fraction: Light brown clay to fine silt sized material; dotted

and speckled b-fabric appear under transmitted light.



Btgl

20-40
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Basic organic components

Fragmental plant tissue residues; few amorphous organic fine
material and punctuations.

Groundmass

The c/f distribution pattern is open porphyric, the b-fabric of the
micromass is weakly stipple speckled b-fabric.

Pedofeature

None.

Microstructure

Vughy structure is dominant; voids mainly are vughs few
channels and short planar voids; total porosity is about 15% of the
thin section area.

Basic mineral components

The c/f limit at 10 um, ratio of 20:80.

Coarse fraction: Almost are single quartz grains; silt sized to very
coarse sand sized; subangular to subrounded; poorly sorted; very
few mica.

Fine fraction: Light brown clay to fine silt sized material; dotted
and speckled b-fabric appear under transmitted light.

Basic organic components

Few highly decomposed plant tissue remnants remain on the wall
of voids.

Groundmass

The c/f distribution pattern is open porphyric, the b-fabric of the
micromass is stipple speckled and few porostriated b-fabric.
Pedofeatures

Textural pedofeature: The yellowish brown clay coating is on the

wall of void and covers about 2% of the area of the thin section.



Btg3

Bvgl

Bvg3

70-100

100-125

150-180+
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Similar to above horizon but the textural clay pedofeature

increases to cover about 5%.

Microstructure

Crack structure is dominant; voids generally are planar voids and
few interconnected vughs; total porosity is about 20% of the thin
section area.

Basic mineral component

The c/f limit at 10 um, ratio of 15:85.

Coarse fraction: Quartz grains are subangular to subrounded; silt
sized to very coarse sand sized; poorly sorted.

Fine fraction: Light brown clay to fine silt sized material;
speckled b-fabric appear under transmitted light.

Basic organic components

None.

Groundmass

The c/f distribution pattern is open porphyric, the b-fabric of the
micromass is stipple speckled and frequent porostriated b-fabric.
Pedofeatures

Textural pedofeatures: The yellowish brown to reddish brown
illuviated clay presents as coatings and infillings occupy about 8-

10% of the thin section area.

Similar to Bvgl horizon.
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Pedon 5 Fine-silty, mixed, semiactive, isohyperthermic Aeric Paleaquult

Horizon

Apg

Btgl

Depth (cm)

12-40

Description

Microstructure
Channel structure is dominant. Voids mainly are channels and few
vughs. Total porosity is about 10% of the thin section area.

Basic mineral components

The c/f limit at 10 um, ratio of 15:85.

Coarse fraction: The mineral grains almost are single quartz
grains; silt sized to fine sand sized few medium to coarse sand
sized; subangular to rounded; moderately sorted, few mica, very
few feldspar.

Fine fraction: Light brown clay to fine silt sized material; dotted
and speckled b-fabric appear under transmitted light.

Basic organic components

Few plant tissue residues remain in voids.

Groundmass

The c/f distribution pattern is open porphyric, the b-fabric of the
micromass is stipple speckled b-fabric.

Pedofeatures

Excrement pedofeature: About 2% of the soil animal excrements

present in voids.

Microstructure
Complex structure which is mixed of subangular blocky and
granular structure. Voids are planar voids and compound packing

voids. Total porosity is about 20% of the thin section area.



Btg3

70-110
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Basic mineral component

The c¢/f limit at 10 um, ratio of 10:90.

Coarse fraction: Mostly are single quartz grains; silt sized to fine
sand sized and few medium to very coarse sand sized; moderately
sorted. Fine fraction: Light brown clay to fine silt size material;
dotted and speckled b-fabric appear under transmitted light.

Basic organic components

None.

Groundmass

The c/f distribution pattern is open porphyric. The b-fabric of the
micromass is stipple speckled and few porostriated b-fabric.
Pedofeature

Textural pedofeature: The yellowish brown clay coatings present
on the wall of void and cover about 2% of the area of the thin

section.

Similar to above horizon but the textural pedofeature is light
yellowish brown clay coating and limpid aspect present about 5-

7% of the area of the thin section.

Pedon 6 Fine, mixed, superactive, isohyperthermic Sulfic Endoaquept

Horizon

Agl

Depth (cm)

0-15

Description

Microstructure
Dominantly crack structure with small planes and occasional
vesicles within matric; an estimated total pore space of 15%.

Basic mineral components

The c/f limit at 10 um, ratio 10:90.

Coarse fraction: Mainly are quartz grains in silt to very fine sand



Bssg

50-70

158

size (10-50 um); subrounded; well sorted; rare subangular quartz

grains (100-300 pm).

Fine fraction: reddish brown and yellowish brown; clay to very
fine silt sized material; mainly speckled and dotted b-fabric (due
to highly decomposed plant tissue residues).

Basic organic components

Generally dark brown to black fine amorphous organic materials,
organic pigments and punctuations regularly distribution
throughout matric appears as opaque particles. Few plant residues
remain in voids.

Groundmass

The c/f related distribution pattern is open porphyric. Normally the
b-fabric of micromass is stipple-speckled and poro-granostriated
b-fabric.

Pedofeature

Impure clay pedofeature; color differentiated from adjacent
materials; impure clay are present in groundmass.

Amorphous pedofeature: Small iron nodules; diffuse hypo-coating

on small vesicles; crescent infillings of iron oxide in voids.

Crack to nearly subangular blocky structure; total pore space is
25%. The ratio of the c/f limit at 10 pm is 3:97. Rare subangular
quartz grains (100 um). Fine fraction is various shades of yellow,
brown to dark brown; clay to very fine silt; general speckled fine
material; locally limpid appearance under transmitted light. No
plant residue; basic organic component is mostly amorphous.
Organic particles occur as mottles and infillings. Groundmass is
sub-recticle and poro-grano striated b-fabric. Locally parallel in
matric. Amorphous pedofeature is various shades of yellow and

brown iron oxides, especially reddish brown, infillings of large



Bssjgl

Bssjg2

Bssjg3

Cg2

70-90

90-110

110-140

170-200+
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voids and disperse as mottles in matric. Silty pedofeature; packing

of silt sized material in clay matric.

Similar to most features are the features that found at 50-70 cm
but this horizon has subangular blocky structure. Various shade of
yellow and brown. Amorphous organic fine materials distributed
in infilling material. Groundmass is mosaic-speckled and
porostriated b-fabric. Amorphous pedofeature is generally jarosite
mixed with limonite which infillings, hypo-coatings and infillings

as micropan in voids.

Similar to feature that found at 70-90 cm but few single
subangular quartz grains (20-100 pm) occur in oxide material.
Decreasing of jarosite and amorphous pedofeature is occupying

50% of thin section area.

Similar to feature that found at 90-110 cm but found subangular
blocky with small channels, vesicles and chamber within
aggregated. The ratio of the ¢/f limit at 10 um is 10:90; lager sized
of rare subangular quartz grains (500-800 pum). Jarosite occurs as
coating on void faces. Amorphous pedofeature occupy around

80% of thin section area.

Crack structure with large planar voids. Ratio of the c/f limit at 10
um is 15:85. Increasing of large sized of single quartz grains, few
feldspar and rare mica. Fine fraction is mainly reddish brown to
dark brown. Basic organic component is mainly amorphous
organic fine material; few plant tissue residues with framboidal
pyrite in side; punctuation; speckled and cloudy appearance under

transmitted light.



Pedon 7 Very-fine, mixed, superactive, isohyperthermic Sulfic Endoaquept

Horizon

Apgl

Depth (cm)

0-10

Description
Microstructure
Dominantly crack structure with small planes and occasional
vesicles within matric; an estimated total pore space of 10%.

Basic mineral components

The c/f limit at 10 pm, ratio 2:98.

Coarse fraction: Mainly are quartz grains in silt to very fine
sand size (10-50 pm); subrounded; well sorted; rare
subangular quartz grains (500 pm).

Fine fraction: Light brown, brown to dark brown; clay to fine
silt size materials. Mainly speckled and dotted aspect (due to
highly decomposed plant residues); yellowish to yellowish
brown mottles (100-500 pm) occur throughout matric.

Basic organic components

Generally dark brown to black amorphous organic fine
material and punctuation regularly distribution throughout
matrix appears as opaque particles. Common organic
pigment; few plant residues which remain in voids.
Groundmass

The c/f related distribution pattern is open porphyric. Normally the
b-fabric of micromass is stipple-speckled and nearly undifferentiated
b-fabric; locally of it is poro-aggrostriated b-fabric.

Pedofeature

Impure clay pedofeature; darker color differentiated from
adjacent materials in groundmass.

Silt to silty clay pedofeature; density of packing in clay matric.
Amorphous pedofeature: Yellowish brown, reddish brown to

brown, iron oxide diffuse disperse in matric as mottles.
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Bssjgl

Bssjg2

Bssjg3

40-60

60-90

90-130

Similar to feature found at 0-10 cm, but crack structure with
few chambers, vesicles and small channels within soil mass.
Pore space increases to 20%. Fine material is various shades
of yellow and brown clay materials; mainly cloudy and
opaque appear under transmitted light. Yellow to yellowish

brown mottles are not observed.

Angular blocky structure with partially accommodated; some
vesicles and small channels occur in aggregated. Total pore
space increases to 35%. Fine material is brown grading to
strong brown clay; mainly cloudy appearance under
transmitted light. Some large voids are infilled with mixed of
iron oxides; mainly jarosite shows as opaque particle,
limonite and hematite. Clay mixed with amorphous organic
fine material hypo-coating on aggregated faces (400-700 um of
thickness). Groundmass is generally stipple-speckled b-fabric;
locally mosaic-speckled and undifferentiated b-fabric at infilling
material. Pedofeature is impure clay often showing different
color of micromass and amorphous hypo-coating on

aggregate faces.

Similar to feature that occur at 60-90 cm but denser; pore
space is increasing to 20%. Mixed of iron oxides; mainly are
jarosite, limonite and hematite occur as infillings and void
coatings (500 pm); clay mixed with amorphous organic hypo-

coating on aggregate faces, planar voids and small vesicles.
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Cgl

Cg2

130-170

170-200

Similar to feature that occur at 90-130 cm, but the ratio of c¢/f
limit at 10 um is 1:99. Coarse fraction is single grains in fine
silt sized. Fine fraction is brown to dark brown; clay to very
fine silt sized material; speckled and dotted appearance under
transmitted light (due to highly decomposed plant tissue
residues which distributed in matric). Groundmass is open
porphyric nearly massive (clay monic). The b-fabric is
stipple-speckled and undifferentiated b-fabric. Impure clay

pedofeature is consisting of various shade of clay.

Similar to feature that found at 130-170 cm but has crack
structure and nearly massive; An estimated total pore space is
10%. Fine fraction is brown and strong brown; speckled to
cloudy aspect; higher decomposed of plant tissue residues
appearing as small size and opaque distributed throughout the
matric. Groundmass is generally stipple-speckled, mosaic,

poro-aggrostriated b-fabric.
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MINNUINND 2 FUTANIIMINNUDIAUNTIINITANY

Particle size

Depth Horizon distribution (g kg ") Textural Bulk Coarse
(cm) (USDA grading) class density Fragment (%)
sand silt  clay (Mgm”) (Field estimated)
Pedon 1 Fine, mixed, isohyperthermic Kandic Paleustalf
0-5/15 Ap 508 252 240 SCL 1.44 -
15-25/30 Btl 458 262 280 SCL 1.45 -
30-65/76 Bt2 442 238 320 SCL 1.45 -
76-100 Bt3 520 200 280 SCL 1.48 -
100-130 Bt4 537 184 279 SCL 1.50 -
130-170 Bt5 546 94 360 SC 1.58 20
170-200+ BCrt 566 115 319 SCL 1.62 40
Pedon 2 Clayey-skeletal, kaolinitic, isohyperthermic Typic Paleustult
0-20/30 A 220 286 494 C 1.61 5
30-50 Btcl 115 194 691 C 1.64 20
50-75 Btc2 92 143 765 C 1.65 40
75-100/107  Btc3 98 174 728 C 1.67 50
107-120/130 Bvl 233 182 585 C 1.67 55
130-150/170 Bv2 235 169 596 C 1.65 70
170-185/200 Bv3 341 246 413 C 1.64 70
200-240+ Bv4 330 179 491 C 1.65 70
Pedon 3 Fine-loamy, mixed, subactive, isohyperthermic Typic Paleustult
0-20 Ap 590 306 104 SL 1.61 -
20-42/48 Btl 509 316 175 L 1.62 -
48-69/73 Bt2 458 339 203 L 1.62 -
73-98 Btg 414 359 227 L 1.67 -
98-125 Bvgl 458 399 143 L 1.66 -
125-160/170 Bvg2 415 406 179 L 1.66 -
170-190+ Bvg3 524 313 163 L 1.65 20

164



MSHUINN 2 (9D)

Depth Horizon Particle size distribution (g kg ) Textural Bulk
(cm) (USDA grading) class density
sand silt clay (Mgm>)
Pedon 4 Fine-loamy, mixed, subactive, isohyperthermic Plinthic Paleaquult
0-20 Apg 262 510 228 SiL 1.61
20-40 Btgl 314 351 335 CL 1.62
40-70 Btg2 304 343 353 CL 1.66
70-100 Btg3 289 335 376 CL 1.68
100-125 Bvgl 288 311 401 C 1.68
125-150 Bvg2 239 375 386 CL 1.69
150-180+ Bvg3 222 376 402 C 1.74
Pedon 5 Fine-silty, mixed, semiactive, isohyperthermic Aeric Paleaquult,
0-12 Apg 176 700 124 SiL 1.38
12-40 Btgl 91 641 268 SiL 1.46
40-70 Btg2 41 575 384 C 1.55
70-110 Btg3 65 555 380 SiCL 1.61
110-140 Btg4 72 489 439 SiC 1.60
140-170 Btg5 37 453 510 SiC 1.60
170-200+ Btg6 40 371 589 C 1.63
Pedon 6 Fine, mixed, superactive, isohyperthermic Sulfic Endoaquept
0-15 Ag 54 532 414 SiC 1.53
15-30/50 ABg 52 367 581 C 1.58
50-70 Bssg 69 335 596 C 1.63
70-90 Bssjgl 49 325 626 C 1.55
90-110 Bssjg2 86 434 480 SiC 1.60
110-140 Bssjg3 176 347 477 C 1.59
140-170 Cl 89 408 503 SiC 1.68
170-200+ C2 98 405 497 SiC 1.81
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MSHUINN 2 (9D)

Depth Horizon Particle size distribution (g kg-l) Textural Bulk
(cm) (USDA grading) class density
sand silt clay (Mg m>)
Pedon 7 Very-fine, mixed, superactive, isohyperthermic Sulfic Endoaquept
0-10 Apg 86 427 487 SiC 1.61
10-40 ABg 21 347 632 C 1.64
40-60 Bssjgl 21 347 632 C 1.67
60-90 Bssjg2 15 293 692 C 1.69
90-130 Bssjg3 23 314 663 C 1.69
130-170 Cgl 9 301 690 C 1.71
170-200+ Cg2 19 341 640 C 1.82
HNLHR SL sandy loam SiC = silty clay

SCL sandy clay loam CL = clay loam

L loam C = clay

SC sandy clay

SiL silt loam

SiCL silty clay loam
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MINEUINA 3 FUITAMUATVIAUNTIINITANY

Depth Horizon pH 1:1 EC oM Total N Avail  Avail Extractable bases Sum Extr. BS
(cm) H,O KCl P K K Na Mg Ca Bases acidity Bysum NHOAc Bysum
@Sm") (—-—gkg' =) (--mgkg' )  ( cmol kg’ ) (%)
Pedon 1 Fine, mixed, isohyperthermic Kandic Paleustalf
0-5/15 Ap 55 4.6 0.51 33.92 2.89 3.84 119.4 031 026 049 122 227 4.50 6.77 6.25 34
15-25/30 Btl 6.0 49 0.43 10.77 1.56 2.00 331.3 085 025 050 056 215 0.75 2.90 5.00 74
30-65/76 Bt2 62 48 0.58 10.96 1.40 3.04 413.8 .06 025 027 047 205 2.25 4.30 5.00 48
76-100 Bt3 57 41 0.30 11.97 1.56 434 159.6 041 045 0.19 040 145 2.25 3.70 3.75 39
100-130 Bt4 5.6 4.1 0.32 14.36 1.05 3.51 100.3 026 026 020 038 1.09 3.00 4.09 4.00 27
130-170 Bt5 56 4.0 0.30 14.76 1.04 3.19 78.4 020 024 0.19 036 098 2.25 3.23 3.25 30
170-200+ BCrt 56 4.0 0.13 15.16 1.53 1.44 65.9 0.17 023 0.16 031 0.88 0.8 1.63 3.50 54
Pedon 2 Clayey-skeletal, kaolinitic, isohyperthermic Typic Paleustult
0-20/30 A 64 42 0.25 19.78 3.68 5.18 81.7 021 031 025 029 1.05 14.14 15.19 11.48 7
30-50 Btcl 58 42 0.06 9.35 2.25 2.72 20.1 0.05 030 0.08 0.11 0.54 17.17 17.71 6.61 3
50-75 Btc2 58 44 0.05 6.32 1.47 5.38 16.0 004 029 0.17 024 074 47.81 48.55 8.47 2
75-100/107 Btc3 6.0 43 0.07 5.58 1.35 5.86 16.5 0.04 030 027 056 1.17 10.44 11.61 9.74 10
107-120/130 Bvl 6.1 4.1 0.13 1.98 1.05 5.25 14.1 0.04 024 0.15 047 090 2.95 3.85 8.47 23
130-150/170 Bv2 64 43 0.17 2.71 1.04 431 12.6 0.03 022 0.15 042 083 21.47 22.29 9.73 4
170-185/200 Bv3 65 44 0.05 4.29 0.84 2.03 11.8 0.03 026 0.14 039 0.82 21.41 22.23 7.73 4
200-240+ Bv4 69 45 0.20 2.75 0.86 4.70 132 003 025 0.18 041 0.87 2.95 3.83 10.21 23
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MSNUINN 3 (AD)

Depth Horizon pH 1:1 EC OM  Total N  Avail  Avail Extractable bases Sum Extr. CEC BS
(cm) H,O KCI P K K Na Mg Ca Bases acidity Bysum NH,0Ac By sum
@Sm') (-—-gkg'- (—mgkg'-—)  ( emol kg’ ) (%)
Pedon 3 Fine-loamy, mixed, subactive, isohyperthermic Typic Paleustult
0-20 Ap 5.6 3.5 0.10 5.13 1.01 3.50 19.3 0.05 0.03 0.13 042 0.63 28.38 29.00 3.50 2
20-42/48 Btl 54 3.5 0.20 2.65 0.68 2.37 14.4 0.04 028 0.04 035 0.71 13.23 13.94 4.49 5
48-69/73 Bt2 5.5 3.7 0.07 1.98 0.34 2.01 12.6 0.03 0.02 002 021 029 14.46 14.75 4.49 2
73-98 Btg 5.6 3.5 0.06 0.38 0.17 2.00 17.2 0.04 028 003 0.19 054 2.99 3.53 4.99 15
98-125 Bvgl 5.8 3.9 0.15 0.00 0.17 1.28 9.4 0.02 023 002 0.11 038 4.48 4.87 3.25 8
125-160/170 Bvg2 59 3.9 0.19 0.40 0.16 1.29 13.3 0.03 024 003 0.11 042 12.75 13.16 2.50 3
170-190+ Bvg3 5.8 4.0 0.05 0.78 0.00 2.19 14.9 0.04 028 003 0.11 046 16.47 16.93 16.23 3
Pedon 4 Fine-loamy, mixed, subactive, isohyperthermic Plinthic Paleaquult
0-20 Apg 6.2 3.4 0.40 6.38 1.37 2.36 28.6 0.07 029 0.09 266 3.11 35.19 38.30 4.50 8
20-40 Btgl 6.0 3.4 0.09 2.39 0.50 1.76 21.5 0.06 025 006 052 0.89 5.74 6.63 6.99 13
40-70 Btg2 6.0 33 0.41 1.99 0.00 3.22 28.8 0.07 025 005 029 0.66 6.71 7.38 8.25 9
70-100 Btg3 6.0 33 0.06 0.80 0.50 3.49 39.7 0.10 0.07 0.04 0.19 040 20.25 20.65 8.74 2
100-125 Bvgl 5.9 3.5 0.03 1.56 0.35 2.87 40.0 0.10 029 0.03 024 0.67 16.48 17.15 8.48 4
125-150 Bvg2 6.0 3.5 0.04 0.80 0.34 2.73 38.6 0.10 047 0.04 0.15 0.75 14.80 15.55 8.23 5
150-180+ Bvg3 5.6 3.4 0.22 0.78 0.18 2.54 31.9 0.08 028 0.04 0.14 055 20.04 20.59 9.97 3
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MSNUINN 3 (AD)

Depth Horizon pH 1:1 EC oM Total N Avail  Avail Extractable bases Sum Extr. CEC BS
(cm) H,0 KCl P K K Na Mg Ca Bases acidity Bysum NH,0Ac Bysum
@Sm")  (——gkg - (—mgkg'-—)  ( omol kg' ) (%)
Pedon 5 Fine-silty, mixed, semiactive, isohyperthermic Aeric Paleaquult
0-12 Apg 6.5 42 0.47 11.74 2.40 2.97 382 0.10 0.38 0.1 1.18 1.76  6.71 8.47 9.49 21
12-40 Btgl 5.9 3.8 0.36 1.54 0.69 0.87 263  0.07 041 0.08 0.60 1.16  51.85 53.01 7.73 2
40-70 Btg2 6.0 3.9 0.12 0.77 0.51 1.67 464  0.12 045 0.07 048 .11 21.73 22.85 8.98 5
70-110 Btg3 6.2 4.0 0.25 0.76 0.51 2.14 556  0.14 060 0.07 042 1.23  86.90 88.13 12.74 1
110-140 Btg4 6.4 3.4 0.4 1.50 0.33 3.51 545 0.14 048 0.06 0.25 093 29.13 30.07 13.22 3
140-170 Btg5 6.4 3.9 0.34 1.17 0.50 3.23 577  0.15 054 0.06 022 097 6.68 7.65 16.70 13
170-200+ Btg6 6.2 3.0 0.15 0.78 0.51 2.71 57.8  0.15 057 0.06 024 1.02  85.22 86.25 18.16 1
Pedon 6 Fine, mixed, superactive, isohyperthermic Sulfic Endoaquept
0-15 Ag 4.6 3.0 242 41.59 8.15 20.63 47.0 0.12 092 125 221 449 10943  113.92 40.63 4
15-30/50 ABg 3.8 2.9 1.59 12.25 2.26 4.72 48.0 0.15 093 0.86 1.52 3.46  63.00 66.46 26.45 5
50-70 Bssg 3.8 2.7 1.14 2.77 1.04 1.85  114.0 029 0.60 0.63 0.79 231  86.25 88.56 2291 3
70-90 Bssjgl 42 2.8 1.10 2.73 0.86 1.82  123.0 032 092 058 0.39 221 63.75 65.96 25.13 3
90-110 Bssjg2 3.5 22 1.06 4.20 1.01 090 102.0 026 0.76 0.61 0.48 2.11 101.00 103.11 31.53 2
110-140 Bssjg3 4.3 2.5 1.51 1.91 1.04 0.95 81.0 021 0.73 057 057 2.08  40.30 42.38 23.16 5
140-170 Cl 4.1 2.9 2.96 25.48 1.39 7.36 66.0 0.17 0.63 0.52 0.57 1.89  86.25 88.14 24.98 2
170-200+ C2 3.5 2.5 4.52 17.89 0.87 9.81 270  0.07 043 0.50 0.83 1.83 7221 74.04 18.48 2
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AS1INUINN 3 (919)

Depth Horizon pH 1:1 EC oM Total N Avail Avail Extractable bases Sum  Extr. CEC BS
(cm) H,0 KCl P K K Na Mg Ca Bases acidity Bysum NHOAc By sum
dSm") (——gkg ) (——mgkg'—) ( cmol kg’ ) (%)

Pedon 7 Very-fine, mixed, superactive, isohyperthermic Sulfic Endoaquept

0-10 Apg 4.5 2.9 2.05 22.12 1.74 3.12 43.4 0.11 062 0.71 0.58 203 62.25 64.28 25.75 3
10-40 ABg 4.1 29 2.13 2.78 0.86 1.96 56.1 0.14 047 050 044 155 5434 55.89 27.00 3
40-60 Bssjgl 4.0 3.0 2.33 2.71 0.86 1.87 110.4 028 045 048 035 156 5597 57.53 26.32 3
60-90 Bssjg2 4.0 2.8 2.35 1.91 0.68 1.27 118.3 030 048 043 028 149 93.52 95.01 29.72 2
90-130 Bssjg3 4.2 2.6 2.05 0.38 0.52 1.34 114.2 029 049 044 033 1.56 4851 50.07 29.85 3
130-170 Cgl 4.0 2.5 3.26 29.99 1.55 12.46 82.7 021 051 047 035 154 77.61 79.15 32.15 2
170-200+ Cg2 3.8 24 3.43 23.11 0.51 25.30 67.8 0.17 056 045 032 1.51 93.28 94.79 28.97 2

OLT
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MINHUINA 4 MIUBVINQUUDUTBAU (181, 25429; Soil Survey Division Staff, 1993)

o A o =3 2}’ dy a 1
ﬂn‘iﬂﬂ‘ﬂ’ll’lﬂ ANHUSIUDAU FUHIUDAUAN

(Texture class)

Y
AUNIY HioAuneN 1&un nsrextiania o 31even
= =
(sandy soils) (coarse-textured) N319DLIDIA NIWALIDIANIN) NI
YuausIUFUAAN 9 (M518veuluy
AUIIU NTUUAUTIU NT18aZIDEA

Juausv taznsivazdeauInilu

AUIIY)
a 1 dy 9 =Y 1 a 1
AUTIU Worenulunaig Taun Ausuunsrevieny ausu
(loamy soils) (moderately coarse-textured) Junsie ausulunieaziven
dy 9 " Aa 1 =)
iethunais 18un ausrudunirgazideanin
(medium-textured) ausiu ausaudunsiondls uay
nieudle
dy = Y =) 1 = a 1 =\
ioazenlunaig 1aun Augrumiion ausiumiien
(moderately fine-textured) Yunse Ausumienduneutls
a ~ &I = v 1ra =} a =
AUV U 1oazioan Taun Aumiienungie Auimiien

(clayey soils) (fine-textured) Yunsreutl vazdumiien
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Y 4 1 @ ] a
ﬂ1§NN‘L!'Jﬂﬁ 5 OAUNMIUINTEAUANNUHUIUUTINUDIAY

FZA1 (rating) ANV UIUUTIY (Mg m_3)
R <12
Aoudnad 1.2-1.4
1hunag 1.4-1.6
GRIAANGE 1.6-1.8
a9 1.8-2.0
N >2.0

M31: 1IN Y (2529)

d' Y o w ! Aq ¥ a @ va = a
ANTNAUINN 6 UDITNANIN 9 Nlumsdsaiuszavautianmauail uazmsdsziiuanu

gAVANYTBIVBIAY (Soil Survey Division Staff, 1993)

1. Y51ae 1 Tn319U59% (total nitrogen)

32A1 (rating) Wee (gkg )
&0 (VL) <1.0

1 (L) 1.0-2.0
1thunane (M) 2.0-5.0
94 (H) 5.0-7.5

geu1n (VH) >17.5
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MIINUINN 6 (71D)

2. ﬂﬁﬁ%mmmau (soil reaction), pH (au:fh =1:1)

FZA1 (rating) N (range)
Lﬂl‘lﬂﬁﬂéuuiﬂu']ﬂﬁ@‘ﬂ (ultra acid) <3.5
L‘ﬂuﬂmguuiamﬂ (extreamly acid) 3.5-4.4
dunsadauin (very strongly acid) 4.5.-5.0
LﬂUﬂiﬂ%ﬂ (strongly acid) 5.1-5.5
Wunsatunang (moderately acid) 5.6-6.0
Wunsadniies (slightly acid) 6.1-6.5
Hlunas (neutral) 6.6-7.3
Wuaradniies (slightly alkaline) 7.3-7.8
WuA19111na19 (moderately alkaline) 7.9-8.4
Wuaada (strongly alkaline) 8.5-9.0
WuA193aNIN (very strongly alkaline) >9.0

3. 514%?815’&61@ (organic matter) (% organic carbon x 1.72)

32A (rating) We'e (gkg )
&0 (VL) <s

1 (L) 5-10
ABUTIAT (ML) 10-15
1thunae (M) 15-25
AOUT9g (MH) 25-35
74 (H) 35-45

9110 (VH) > 45




MSIWUINN 6 (710)

4. Usmalealesanidluilse Tend (available P) (Bray I1)

174

F2AU (rating)

Wele (mgkg )

@‘imm (VL)

§1 (L)
AOUTIAT (ML)
1hunae (M)
Aoud19ga (MH)
74 (H)

9110 (VH)

<3

3-6
6-10
10-15
15-25
25-45

>45

5. USwna Twuna@eniniluilse Tond (available K) (NH,0AC)

F2A1 (rating)

Wefe (mgkg )

A110 (VL)

<30

(L) 30-60
1hunaie (M) 60-90
a3 (H) 90-120
N (VH) >120
6. ﬂ'N‘ﬁf;‘f fia'la (extractable bases) (NH,OAc)
52A (rating) W&o (cmol kg_l)

extr. Ca extr. Mg extr. K extr. Na extr. bases
ﬁmm (VL) <2.0 <0.3 <0.2 <0.1 <2.6
@‘];1 L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
thunan (M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
a3 (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0 14.3-31.2
N (VH) >20 >8.0 >1.2 >2.0 >31.2
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MIINUINN 6 (71D)

7. mmmmmﬂﬁauuﬂﬁ%aau (CEO)

32A1 (rating) Wde (cmol kg'l)
&0 (VL) <3
(L) 35
AOUTIAT (ML) 5-10
1thunane (M) 10-15
AU (MH) 15-20

9 (1) 20-30
4110 (VH) >30

A o ) [
8. anuduAlIaIelooauNuA1 (base saturation)

FTA1 (rating) nde (%)

(L) <35

1thunane (M) 35-75

a3 (H) >175

HINENTA) VL =@mn (Very low) L — &1 (Low)

ML = feusned (Moderately ow) M = J1una1e (Medium)
MH = ﬁau%’wq 1 (Moderately high) H = 9 (High)
VH = U1 (Very high)

4 ] [ ~ ~ 9
9. Lﬂﬂ!“ﬂfﬂﬁLlﬂﬂﬁgﬂﬂﬁﬂTWﬂiﬂVIL!aﬂ!,‘]Ja‘t’J‘L!ulﬂ

52AU (rating) USumnsafinannlaen1d (emol ke
&0 <1.0

@(];1 1.0-2.0

thunan 2.0-5.0

AU 5.0-10.0

ox 10.0-20.0

qaun >20

31 UATIRY (2529)



176

4 a @ 4 a a a Ia
msnwmnﬁ 7 3%1@1%;1453@ummqﬂuﬁuyimmmﬂu IﬂﬂﬂﬁﬂigmumﬂwaﬂﬁﬂLﬂﬂ%’ﬂWLJ

(NBIF15IIAU, 2523)

szauan S dasidesas AY IERTRLY s
ganauysal sunietag  anwwdy  wanldew  weavlesai  TwunaiFew
VDIAU (gkg) Aee upalosoy  iusz o fslu

(%) (cmol kgEl) (mg kg_]) 52 Toan]

(mgkg ')

#n <15 (1) <35 (1) <10 (1) <10 (1) <60 (1)
1unas 1535 2) 3575 (2) 10-20 (2) 10-25 (2) 60-90 (2)
9 >35 (3) >75 (3) >20 (3) >25 (3) >90 (3)

HNLHA

Aana o 4 Aa yag Y o v <3
ITAATEAUNNNYANTNYTUUDNAUY Glf]ﬂ‘ﬁhlﬁﬂglluu (mmﬂmmuuagiu’maﬂu

fM1319)

'
1 a a o o o

MAZIUUIINY 7 13TipeN31 Do NAUTTZAUANUAVAYYTIM

= Y L4

MAzLUUBYTEHIN 8-12 Do AuliszAuaugavauysaithuna

A 1

ffiazuuumiiy 13 ¥3e1nni1 deNAulszAuagANANYYTBI g

d' A a ™ = = v A <3 a a a <3 a
AT NANUINT 8 ﬁll‘].lﬂ"’ll’f)\iﬂuﬂ'Jvlﬂlﬂiflﬂlﬂﬂﬂﬂ‘]_lﬂumll aulaan tazaway loan

Soil pH Electrical Conductivity (EC) Sodium Adsorption Ratio (SAR)
(dSm’)

Normal 6.7-7.2 <4 <13

Saline <8.5 >4 <13

Sodic > 8.5 <4 > 13

Saline-Sodic <85 >4 >13

AN Brady and Weil (2008)
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MINNHINT 9 X-ray diffraction spacing obtained from (001) planes of layer-silicate species as

related to sample treatment.

Diffraction spacing (nm)

Mineral (or minerals) indicated

1.4-1.5
0.99-1.01
0.72-0.75

0.715

1.77-1.80
1.4-1.5
1.08
0.99-1.01
0.72-0.75

0.75

1.4-1.5
1.24-1.28
0.99-1.01
0.72-0.75
0.715

1.4
0.99-1.01

0.715

Mg-saturated, air-dried

Smectite, vermiculite, chlorite

Mica (illite), halloysite

Metahalloysite

Kaolinite, chlorite (2nd order maximum)

Mg-saturated, glycerol-solvated

Smectite

Vermiculite, chlorite

Halloysite

Mica (illite)

Metahalloysite

Kaolinite, chlorite (2nd-0rder maximum)

K-saturated, air-dried

Chlorite, vermiculite (with interlayer aluminium)
Smectite

Mica (illite), halloysite, vermiculite (contracted)
Metahalloysite

Kaolinite, chlorite (Z“d order maximum)

K-saturated, heated (550 C)

Chlorite
Mica, vermiculite (contracted), smectite (contracted)

Chlorite (2nd-order maximum)

131 Whittig (1965)
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K = Kaolinite

—
I

Illite

Q = Quartz
Feldspar

Q+I

es!
Il

T Sy Mg-sat

o A K-sat
‘ ; ; : oA K-550 °C
0 30 40

CuKa degree 26

Y Y [ J J a 1 1 a
cﬂTWN‘H’Jﬂﬁ 1 ﬂﬁ'W\lllffﬂ\‘]ﬂ?ilaﬂ?!ﬂuiﬂﬁlﬂﬂmﬂlﬂﬂﬂﬁﬂﬂﬁgﬂf]UL%QLLiiUﬂQN@Hﬂ"IﬂﬂJH"I@ﬂH

v
MU0 IAUNADY 1 FU Bt2 ANAN 30-65/70 IUANNT

K K = Kaolinite

Vermiculite

A, Mg-sat
e Mg-gly

W . K -22t

—— e K-550°C

0 10 20 30 40
CuKa degree 26

Y Y [ J J a 1 J a
cﬂTWN‘H’Jﬂﬁ 2 ﬂﬁ'W\lllffﬂ\‘]ﬂ?ilaﬂ?!ﬂuiﬂﬁlﬂﬂmﬂlﬂﬂﬂﬁﬂﬂﬁgﬂf]UL%QLLiiUﬂQN@Hﬂ"IﬂﬂJH"I@ﬂH

Y
M1V IAUNADY 2 FU Btcl ANAN 30-50 LEUALNAT
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K = Kaolinite
S = Smectite

V = Vermiculite
I = Illite

Q = Quartz

G = Goethite

Int. = 1.0&1.4 nm clay minerals

i Mg-sat

s Mg-gly

. et K -c21

. K-550 °C

CuKa degree 20

Y Y [ J J a 1 J a
ﬂ1WN‘H’Jﬂ°ﬁ 3 ﬂﬁ11"lllﬁﬂﬂﬂﬁ!aﬂﬁlﬂuiﬂalﬂﬂﬁﬁﬂlﬂﬂﬂﬂﬂﬂﬁxﬂEJUL“BQLLiGluﬂQNGHﬂWﬂﬂJUWﬂﬂu

Y
M1V IAUNADY 3 FU Btl ANNAN 20-42/48 I UAINNT

K = Kaolinite
S = Smectite
I = Illite

Q = Quartz

K Int. = 1.0&1.4 nm clay minerals

s M g-sat

Tt Mg-gly

i, K-S0t

e . K-550°C
0 10 20 30 40

CuKa degree 260

Y Y o 4 J a v ' Aa
anN‘H'Jﬂﬁ 4 ﬂi”I‘V\Illﬁﬂx‘lﬂ"lilaEJ’JLDU?Q?TL@ﬂ“]ﬁli’)\ii’Nﬂ‘]Jigﬂi’]“]JL%\illisluﬂqui’)lgﬂ1ﬂﬂlu1ﬂﬂu

4
Mile1v0IAuNaU 4 FU Btgl ANAN 20-40 LEUALIAT
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= Kaolinite
S = Smectite
I = Illite
Q = Quartz

Int. = 1.0&1.4 nm clay minerals

e Mg-sat

s Mg-gly

it st K -5t

0 10 20 30 40

CuKa degree 20

Y 4 o 4 s a v ' Aa
ﬂ1WN°H'Jﬂ‘ﬁ 5 ﬂiW\ILLﬁﬂ\‘iﬂﬁLaEJ’JL“]J“L!?Q?(LE’Jﬂ“]ﬁli’Nf’Nﬂ‘iJiSﬂf’]‘]JLGNLL'iGI,uﬂij}l@lgﬂ”lﬂﬁllu1ﬂﬂu

F4
Mile1vesAuiaeU 5 FU Btg3 ANAN 70-110 LEUALIAT

K = Kaolinite
1 = Illite

V = Vermiculite

V+S K

S = Smectite

Q = Quartz

Int. = 1.0&1.4 nm clay minerals

J = Jarosite
fag, 5 ol \JL‘ Mg
Mg-gly
i i
\.w""-‘—— -
e ¥Rl K550 °C
0 10 20 30 40

CoKa degree 260

Y Y [ 4 s a 1 ' a
MNAHINT 6 ﬂiW\Il,!,ﬁ'ﬂ\‘iﬂ”lilafJ’JL‘]J‘L!iQﬁLE]ﬂ%ﬂlﬁ]ﬂﬂﬂﬂﬂi%ﬂ’t’]‘]JL‘lf\‘lLl,icluﬂqu@iéﬂ"lﬂsllu"lﬂﬂu

4
Mie2Up9AUTNADY 6 FU Bssigd AWAN 110-140 FUANAT
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K = Kaolinite

I = Illite

V = Vermiculite

S = Smectite

Q = Quartz

Int. = 1.0&1.4 nm clay minerals

V+S K J = Jarosite

. M
Mg-sat

; g ) Mg-gly
K-sat
K-550 °C
0 10 20 30 40
CoKa degree 20

Y Y [ J J a 1 1 a
ﬂ"I‘WWN’Jﬂﬁ 7 ﬂﬁW‘IllﬁﬂﬂﬂﬁlaEJ’JL‘]JuiQaL@ﬂG]isUfN@Qﬂﬂ3$ﬂ@ULG]NLL'D'GI,UﬂQN@Hﬂ1ﬂ5Uu1ﬂﬂu

E4

Mi1gIU9IAUNABY 7 FU Bssjg2 AMNAN 60-90 IFUANAT

Q
Q = Quartz
Q
Q Q
R NS SRR 15 & CHN S
0 10 20 30 40 50 60 70
CoKa degree 26

Y 4 o 4 4 a 1 '
MUHUINN 8 navluaaIms@enyuiidonsueenlssnoumans lungueynAvLIA

9
mwwﬂwamuﬁﬂau 1 ¥u B2 $29A210@0 30-65/70 Y UALUAT
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Q Q = Quartz
A = Anatase
Q
Q q Q Q
Q Q
‘ L ﬁ A‘L “h‘nkgﬁ‘j\g J . ‘
0 10 20 30 40 50 60 70
CoKoa degree 20

Y Y o 4 J a v '
ﬂ1WN‘H'Jﬂ‘ﬁ 9 ﬂi1V\|Llﬁﬂx‘]ﬂ"lilaEJ’JL“]J‘L!iQ?YL@ﬂ“]ﬁli’)\ii’Nﬂ‘]Jigﬂﬂﬂl%ﬂll§1UﬂQN@1§ﬂ1ﬂﬂlu1

9
ﬂi?ﬂ!tﬂﬂﬂlﬂﬂﬁﬂﬁﬂﬂu 2 ¥U Btcl H9ANAN 30-50 IFUANAT

Q Q = Quartz
Q
Q Q Q Q
e | 1 J BN AN S
0 10 20 30 40 50 60 70
CoKoa degree 20

Y Y v A 4 J a 1 1
mwwmnﬁ 10 ﬂiﬂ/‘llli"fﬂﬂﬂﬁlaﬂﬁmuﬂﬁlﬂﬂ“]i"U’E’NfNﬂ‘ﬂ'53ﬂfJU!%QLLiiHﬂQN@HﬂWﬂ‘UHWﬂ

k4
mwuﬂwmﬁuﬁﬂau 3 U Btl $1AIINAN 20-42/48 LEUAIAT
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Q
Q = Quartz
Q
Q 0 Q Q
‘ L}lJLluQng? A2
0 10 20 30 40 50 60 70
CoKa. degree 26

Y Y v A 4 J a 1 1
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