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to some soil physical properties

o v o d
AauHumsdanuenasiIvims wieilszauransd §ustay Mr. Pramuanpong Sindhusen

UNAALD

9 1Y a <K

o ( aa o v { o o {
g udeyavradaguaudainnlilse Tes lumsidneauianeamenwindinain

U Q EY]

1
A =

MertesnumanTaau Tavesie d9ldun anuvuiusinvesau tazanuamnsalums
9 1
aaaiveIAuADUT UL 10 geAu F91Aun gaautuneu (Bh) gaauuIR (Nu) FAALT
Wavd (Kpg) gaaualass (Yr) gaauaiana (Ly) gaaulns1y (Ko yaauthuie (Bg) yaau
a < a o 4 A {1 o A
(FBIAIY (Ch) FAAUWINKAN (M]) HAZEAAUEINITIWAl (Ln) uazAulunguiig 7 gaau
1aun gafurvon (NK) gAAUEIING (Sa) YPAAUNYTYS (Pb) yaauToaLn (Ck) gaauiim
{ a Jo o a o Aa 1 o A 1 a
W (Bm) YAAUBIATAY (Ok) YAAUSITA (Rs) WU TaT8NAIVANANNHUIMUUTINVDIAY
A 9 a d! =1 [ 1 o 1 a 1 di ] 1 d'
A9 1ATIATINVOIAUFILANUANIUT Iaensanvina YTua HazAuAIlied Y9I¥09719%
= 1 a a a A W a A A a <
vegluau  1Smmduniedag  Uswanesmrunlsly  vazlSmamsazauuranenman
J [ ' 5’ a Aa v v Yy a a =] A 1 |
ponlad  AenunFuAuNTTzAURALINS InT9a319AuANIINAZ AN UHUILLUT WY
a o 1 qg: a Aa 1 9 a Ay ' [ ] a 9
AUMNNFUAUNTNMINAN TATINT 1VOIAUNUBENIT AUTUYAAUUIY (Nu) Taseadialu
Y 1
FuAY 2 Bt2 ¥4l In59831900Y angular blocky structure HAIANUHUWHUUIINUBAY 1.46
@ J a o J 3 Q a . .
NFN/QNUIANIFUAIAT AIN11FU Bil ¥4 1AT9e319909AUNDY bridged grain structure 1Az
< 2. 4 2008 = . . ! 19 . . &£
¥u B2 93 Inseasvosauiluyiia bridged grain structure 33NN single grain structure ¥IN
1 1 [ J a o w
AMANUHUWUUITIY 1.48 1Ay 1.52 NTW/NUIRNIYUAINAT AINAIAL
a 1 1 A 1 a 34 v o Jdo 1 ]
YaazlInaveIreIInleg luaunianNuduius AUAIANURULILUTINIEY
9 ] 9
Auamso lumsdnivesdy AusugAATeIIY (Ch) FIFU Btl JA1ANuHUIus W
4

[ J a o 1 QSJJ % J ] o
1.64 NIN/ANUIRALFUANAT AINNFU  Bt2 "?\‘lﬁﬂ?ﬂ’ﬂﬂﬁﬂﬂlﬂﬂﬁ’)ﬂ 1.74 D3N/QNUIAN

9 v Y 1] 9
IUAAT HAZANNENTD TUMIQUINIVeIANAINIITY B2 1H09910%Y Btl $99319U03aU1)



‘i’ 1 1 =\ =Y tﬁ' 1 QSJ’ 1 1 tﬁ'd 1 1 QSJ’ 1 l:‘
e Ingniwazidsunafunnniisu Br Tavsesiwniivialvamaniv  luawnson
@ <3 oy 4 1

vzinnui 13 1duieaanaz lvaldamusaTiiuoreveslan

o 1 a d! o Ja A 1 dg’ [ ] a 9 9 d!

dmSuapiugahldaudianuruudusngeiuausulugaauiiudes (Bg) 9

qgj a ] 1 3 4 a L a { 1 3

FUAYU Btl HANUHUIUUTIVNINANTY B3 (H0I0nNUIANRUT A luUTnanunn $u

v S o t;y a qu‘ ° ' 3 [
B3 amzimeanunildanuaunsalumsduibhwesdaulusu B dndiu B3 dreguniu

] = [ % a

[ -4 : A 4 a 4 v A
FIURYINUYAAUATUITIYN (Ln) Cd]);\iﬂﬁLWﬂJﬁHﬂlﬂx‘llﬂ‘HWuﬂxcﬁﬂaﬁﬁTNﬂ’ﬂMﬁﬂﬂlﬂ\iﬂﬁl}T@ﬂﬂu

o ISP 1

i lRAuTimA s Ry uazmmmmaa”lumiéjmfwmﬁuaﬂm
dfnluiigunuilnseadievesdu ﬂmﬁwﬁummﬂ?mmaunmmumﬁumﬁm
Fiiaveausaumisnarmazauuanenmaneenlus Huildsddudenanumrumuniy
mmmzmmmm5a114mié:m‘iwmﬁuﬁwﬁmgﬂﬁuaﬁwfn (Sa) Fudiu Bwl FaliTasaatas
U compact grain structure 3N intergrain vesicular pore structure HAANUHUMUUTIN
184 nfugNUIRRBUANAT qand1 uAy Bw3 Damnumniusy 162 nfwgnuied
uAAT Faildnyas Tasaad 19 nsila subangular blocky structure 39U vesicular
structure uazmmmmmhmié'm‘iwmﬁu“lu%u Bwl TU5inaidin 19y Bw3 ileainnns

' Y k4 v
MUYy MAvIAAUHTE TG Bw3 11104

'
=

a <3 73 o t daa A v
ﬂiiﬂﬂ!ﬂ?ﬁﬁ%ﬁﬂil')'ﬁwaﬂl‘l’iﬁﬂ@@ﬂqﬁﬁﬂﬂlﬂuaﬂﬂ%ﬁ]Elﬁﬁ\i‘ﬂilf]‘ﬂ‘ﬁWﬁﬂ@ﬂTﬂ'ﬂN
1 g‘ a [ 1 a o 4 A o A
‘wunmummmzmmmmmium'ié’uuwmms ANTUYAAUDINTNY (Ok) HAZYAAUIIAA

Y
o

1 oaj a Aa < J (a <} A ] '
(Rs) memwuﬂummawaﬂmaﬂaaﬂ"lcmﬂsmmqaﬂﬂzummmwmuuuﬁauqﬂmwu

a o

A Aa <} J a Ao ' 1 Y oy
ﬂlmiJiJ’mWf)ﬂlﬁﬁﬂ@ﬂﬂqcﬂﬂiuﬂiMWmﬂﬂTﬂﬂ muﬂ3mmmsa“lumﬁquuwamuﬂ%

dg’ (Y] a a 12 =~ A I 4 [ a I o W a a4 1A
IUDY UsﬁuﬂllagﬂiNWmlﬁﬂu!ﬁuﬂ?ﬂlﬂuﬂﬂﬂﬂigﬂﬂﬂﬂﬁﬂﬂlﬂ\iﬂulﬂuﬁ'lﬂﬂ]u AUNVLLIA
9

= a A o 9 . I = Y o k4 ' 1a ~
Lﬂuﬂ%%uﬂﬂﬂﬁﬂﬂﬁlqﬂq\i (swelling clay) ﬂfﬂxummmmmiumsqum%qqmmiﬂumum

=

A A 1 =2 Y 9 . [ ] a 9 A 3 & A
yiian liansadaradi 1a (non-swelling clay) AUFUFAAUTIUNY (Bm) ¥U Bssg 1 FINA
§ g} Y : 1 3 . a v
AMUIANVFUAUINGIADN 000z 16.37 Taethmiindegani1Hu Bwj | vo9gaanonsny
udazfidasidiusgnineymane1y : eymnazideaiIfufUAuTund Ao 15:85 ua

a o A 9 3’ Y A Y g} o
Gléﬂﬂu@ﬂﬂiﬂﬁuﬂ??uﬁ?uWﬁﬂGLUﬂWﬁQ?J‘L!"I"I,QL‘WEN I080211.66 Iﬂﬂumuﬂ



a A 9 o 9 @ A Aaa a 1 va
ONE13I¥IN51504013 19152 Temigiutoyagadugiuaunioninadeauiianis
Aa a 4?} P Y 1a wuva [ a 09: 1=
mMemnu1elszmsvesau maduandszaumsein IdUgianugadugiuauawall w.e.
= o & Y o A sa ay ° " w
2535 audsilagiu gelddhimsinszdauluaninsssumadlonsiiuiudauiuag
' v ¢ o q ¥ < P o Ad a A a A
asdoUrIUNdoIganssal i lvueuruenlsznouniniiueiiunisasuazduniodns
a a ] 1 4 ] a 3 (Y] [ 4 1 A [} wvAa
aaoAILYTia YA tazlsumvesresieilogluaudalianuduiusodsaenuauiianig
v Y
MIAMNTIAYUDIAU AD ANUNUMHUTINVOIAY LazANUaINTa TUMIUINVDIAY Ay
4 [ a $ [ . .
ms1dse Temigrudoyagadugiuaudelsinglugduuuvesd 1055010 (Description) 3
o { o :JI a {a . .
anusuiunglddosdinnuianudnngns 5383061 (Geology) ttazgiinen (Soil Seience)
{ ) 1 . a s &
sz ldgmsudannuwnne (Interpretation) ldgndotazinalss Tewl Fedoels
o o 4 Y o U v A A A o @ A s A
nalumsdeaulszaumsal uazesannugainanilgiulmesndninInemaasinenis
[ Aa [ Aa 1 09;' I 1A 9Yq Y 1 a aa
Walnay nsuianNawn Y nazuurausoud 1Hunn1nIslginane ausnyas
a @ 4
PHINNDUNYATAITNT AADAN

d' 9 1Y a =L Y 4 t:; 9 @ A o 9/ Y]
HAZIUDINNUDY AT TUTIUAY MﬂTﬁWVILﬂWW%ﬂJWﬂﬂﬂﬂﬂllﬂﬂﬂ‘ﬂﬂ]uﬂﬁ]unﬂﬁl%jﬂﬂuﬂ

Ll

a s a Y ak 99 g =2 o q ¥ ' ] Y K Yo
TVIfJ']f”nﬁ31/]1\‘]@1!!fﬂW']gﬂ']uqu!'le"m“D'\ial“]ﬂTJUﬁ']ﬂa %\TVI']Gl'ﬂfl']ﬂllﬂﬂ'lﬁ!sll'lﬂlﬁ]!,mgl‘lﬂﬂﬂ Ej!fl]ﬂu

=2 v A o o yiq ¥ a P Y} ' v g '
ﬁ]\ﬂﬂWEJ"IEH?J‘VIﬁ]%iﬂH1@\‘]ﬂﬂ'J"Illg‘L![‘lﬁlﬂﬂﬂﬁxiﬂ%uiuﬂ"luﬁ”lﬁ‘] LlﬁxﬁﬁﬂﬁE]GlGIfL”IJ‘L!LLLl'JTINLLﬂ

Y 1Aa ova

] ' o a
Ay ldveuruguamezsn A ldgyme

e

o a J 9 o [ [ a %
mizmmymauaﬂmiwwﬁﬂizﬂau”lﬂmﬂmmsmﬂaﬂymzﬂaamgmﬂu 4
Y . . . . .

13 $ﬂi’3‘]_lul‘]Jﬂ’JfJ Microstructure , Basic mineral components , Basic organic components ,

a Y 1A 4 1
Groundmass 40¢ Pedofeatures UDIAUVAINVIA1IANHAUL W%’amnmﬁwmmwumuumu

Y
a 1 Aa 4 o a
UDIAU uazﬂnmi1314mmmmm“lumiéjuuwamu

[ :/l a 2 9 4 9 Y] A AAa A 1 A
muul,aﬂmmﬁmmigimmﬂﬂfﬂizTﬂ%ugmmayjafqaamgm@u‘nmmwamﬁum

a o Yy (aova 9 a A 9y == dgl
NNMEMNUINYTENMTV0IAY m"lwQﬂgummmumﬂmwmmﬂuummwﬂi}aﬂm ae

a = 1 LY 1 d‘ Y a N Y ] q'.:
t’fﬂ\l'liﬂ@‘ﬁ‘]ﬂﬂﬂﬂﬂﬁlﬁlwnmell@]NG]“I/Illﬂi]'lﬂﬂ1§’<]!,ﬂi1$°ﬂhlﬂﬁ]fﬂ\‘liluali]



Saguszasn

A 9 IYY 1awa v A~ Y ) a ¢ va
1. e lddugiaanuaumenmuesauiinnudnls uaziulalunadinsizvaniianig
A 1 4 Y Y- P o [
NMENNUBIAULAZ A INNTOAIINOADIANING 1A Tageruysel Fuilumswanndnonin
YBIYANAINT
A 9/9}4' [ 1 a A a v [ a 99 A
2. e lvignadiedeauiio NI IzHanyazYaduguANa N0 lFteyaien1suls
a ' 1 d a d
HALAZAINIT0YTUINTIFINT IAoe1gnAesazdua ilosnnanuinziaiuga
o a3 Sy 9 ' 91 A 9 = :JI o J
duguauiuanunasddyna wazalsnenneondnage aniemsdeaussaunsel

Y (a ova
DRGTAINERRIR

YDUIVAVBINMTAUHUIIU

= va A Aa o W 1 a a A = 9 1
ﬁﬂ‘H1ﬁ3J'1J§]ﬂ1EJﬂ'IWﬂJE]\1ﬂH‘1/]3Jﬂ'J11]ﬁ1ﬂﬂlﬁ]ﬁ]ﬂ'lili]5illumﬂiﬁ6llflﬂw% Glf\illﬂl,!ﬂﬂ1ﬂ31h

v '
HUMUUTINVOIAY tazmaNuasn lunsgagaiiivesdu vesgaauauaziseau
anuanaquaziiveyagadugiuaumnldeiuiedinnuuanaeuesdnian1anen wues

Y
AUA1IU



N1IANTIVDNANT

a o a | v o a ad ]
IFINTYIaAUTIUAY Lﬂufﬂiﬁﬂ‘hl1ﬂ1§i]@W]’J"II’EN’f]igﬂ'lﬂﬂu‘luﬁﬂ1Wﬁ§53J“]ﬂ@‘ﬁlliJQﬂ
o ] Y a g Y Y d @ 1A 4
JUNIU (Cady, 1986) NMINUUNUAAUNLUASATIVUATIZUAWIWNABITANTIAU Ll“]J'ﬂll‘]Ji%IEJ“]fu
1 o a Y a 4 [y a 4
G]’f]fﬂﬁu11‘]JW§]15‘EIH?]’J'13Jgﬂ@@ﬂﬂlﬂﬂﬂWUiuﬂTﬂﬁu1M LlazNﬁﬂlﬁ]\‘lﬂ1i’JLﬂi1$’ﬂﬂﬁﬁmg1uﬂulﬁ@
o a 1 v Y a sa A < o 9 aa o K A v A
HIUINTUITINNUVUDYANANITUATISUAUDU ﬂi]3‘1/]11Wﬂ153uﬂﬂﬂﬂﬂﬁ%ﬂ@!’ﬂiﬂ“ﬂﬂﬁ]81/]
v
1A o 1w
AIVANANIUATIZHIHAIUU (Cady ,1965)

LS o

@ J o { o @ ' @ a
ﬁWﬂUﬂlﬂJﬁﬁN“}"UfN?ﬂﬁLH?Jﬂ%ﬂ‘Uﬂﬁﬁﬂ‘]&lHLNuﬁﬂUN"U@\‘lﬂu (Brewer 1964, Bullock

0 9

IS

~ Y] o o I~ @ o I .
et al. 1985) ilufivensunaziiunldlaena lihiuaina uaz lavaiuiluwauiynsy Jongerius
and Rutherford 1979)

= = [ A g A Ao a . a
AUNANUIVDINTANBIFATUFIUAUNNONIZU TLUUANUNTY (porosity) VDIAY
Y
uazmﬂﬂzmﬂﬁmmmmfﬁummﬂuiuﬁmamNG] (Soil Conservation Service. 1996)
o 2’ a . = a oy Ao d Yy Y a 9

MIAATUIIVOAU (water retention) HaedeFuanihmnnnu 13 1duaunelduns
=< Ao A =< o a J A = 9 a = ' @ ° '
aatviua onssaeannulsnanihigada I luaufazinnuaieny msdaain

1 Aa 2’ A A = 9 =< J d 1 g’ A J
uANA19YlTanimaugasaA 1811393 1/3 115 tag 15 115 luainnugveaitndlu
Y

4 a 9

152 Toasl (available water capacity) YUDIAUUY (Soil Conservation Service. 1996)
9 9
anuansnlunmsgadaiivesau lild InaldamwuseIduarsvesTandiuegnu
9
wanviaeilede o iusiaueiioAn (Aina and Periaswamy, 1985), J59ar519U09AY
(Jamison, 1953 ; Boix et al. 1996) uazﬂ?mm%ﬁum%i’m (Salter et al., 1966 ; Vereecken et. al;
B A a [ 1 1A
1989) uen1AMS lansuFuiumanulSinase s ldunauauanudesmsudiamlu
:/l 1 A A a dg’ Y ' Y a a
sreznaduauanaidennatu luszezed ldun Anvanuvea Insead1auesdy wazlsua
P lo o S a 4 o 2 o J a
amsuounnnnuluFuauY Fnugumsinmnuiiiee s uFuivesdn (Franzluebbers.
1 1 a v < g’ 1
2001) tag Zibilske et al. 2007 Wu31m3 1 lansrmauansanmnuii ldunndins lansu
] Y

Tutlsuanunnin Jesazi2 uadmSUAUNT Y Agrawal, 1990 AAUNUIMTAATUS ALY

[

Y
a 1 o 9 o Y Y o 4 9
‘lu@ua'l\TVl'lblViaﬂﬂ’liqmulﬁﬂﬁ']ﬂ@TH'liﬁ“]ﬂl;flgvncl,ﬂﬁ’liJ’liﬂﬂigﬁﬂﬂﬂ'liblﬂu'lulﬂﬁ\‘] I0YRT15-

(33

1 1 Y 1 1 ]
36 uazAuliMaimsnanmuau $080230-50 a1 UAUNTTUNOUNAAUTOUAIOETS

1 Y 1
= A A

% @ Yy Y oA & Yy v A 3 S 1A '
ﬂTi’UfJLu@]Glf\iﬂJﬂ‘W‘UGI,UL"UﬁLLWQllaﬂﬁiﬂﬂ%!ﬁ\ulﬁ\i ’1]$3Jﬂ1ﬂ'3111%uﬂlﬂuﬂﬁ$IU%HLLﬂW%EIQﬂ31
2/' A 1 A J a 9 . (IR <}
“1)'1!‘1/]Ulilllf;ﬂ'iL%@NmﬂﬂﬁWiﬂWiU@Lu@luﬂﬂJ1’51! I080216-18 (Dunlway et al, 2009) LlﬁflﬁlNllﬁﬂ

Ao w A Ao J A A (% = A 1

@ﬂiJ‘ﬂﬂJuﬁWﬂﬁWﬂiy"ll’é)\‘lﬂuﬂﬂJﬂTiﬁ%ﬁuﬁWiﬂWﬁU@Luﬁﬂﬂ@ ﬂ15ﬂﬁ1ﬂ1"lﬂﬁ7‘l@ﬁﬁgﬂ@]i\i W%Ulu
o o . < o w

ol 1lgalse Toand 14 (Lajtha and Bloomer. 1988) LagN13AATIHANYNIINA (Mengel.

1994)



1 1 ] a I VA o 1 ' a a
ﬂ")uﬂ”lﬂ'l'lllﬁu”llluuiﬂﬂm@ﬂﬂutﬂu@nﬁllﬁﬂﬂﬂ@ﬁ'lﬁ’Jui%‘W')'l\TlJﬁMW@iﬂlﬂ\iﬂHﬂ?ﬂﬂu
1 A < [ a aa.l‘ a A 09/' 1 A g <3 ' 1 A
e luaruniduveswds Au Usunasiaruavesaunswnsadunduvo i uasyo9319n
A a
vodluau
q‘/ U ] a A Y Q' tg = q’j a U =
Tﬂfl‘ﬂ?]ul‘ﬂﬂTﬂ'JTNWU”ILLu‘L!ﬁ?N%@QQHNLLHUTUNLWN‘]JHQTNﬂ'ﬂllaﬂ NI FUAUAINY

v
[ o

a = = [ . Y A cL 1R [ 1
Bun3eingd1 In131n1259UA 2 (aggregation) Hoo s1niyndeaslllune msdadrnuuiu
I a 1 A g o g} o A -4
(compaction) 1;1Jummeﬂﬁ’ﬂuwumumamwuﬁu R ER B2 AN RV VAR TRVETAY (Adams 1973; Brady
1974; Owens and Watson 1979; Calvert et al 1980; O’Brien and Buol 1984, Tejada et al 2008) A
1 =) = =) 1 = =) 1 d'Q a =S 1 d‘
ANV UL UITINYBIAWHIT YD AUTIWHNTE tazausIuunseudle MRAuDUTAIRGY
] 1 4 a N a a v W I a
Uszana 1.0-1.6 nSuApgnuIARIsuAAT tosnniauDulimamezdtwiudoudu 3
dunseingge uazlizesinaun Jui ldanuvundusivuesaud uaanuuus Y
a dy ~ 9 [ 1 4 a 9 dy a I a a 1
yosauilasuniladlann 1.2-1.8 nfudegnuianmuamasnloAwiudunsonazaus 1
Y
v A 1 ] [ 1 o a 1
Yunsre TuFuALEa19919ANURUIUUTINGIDN 2 NTUADYNUIARIFUAINATHI 0WINNI
Y )
(Millar tazAYE 1964; Brady 1974) fariueranan laiudeauivsanuniioiazanuinly
Y ¥ Y Y [ Y
FUAU B FIHUODIAUTNALINTIINTY ANUHUUUIINvesauludsy B douliannuvy
1A { [ [ @ 14
(Luty and Leumer, 1939) ¥10nNAURNNHUINTH 08 112 1AMTAREIDIANUTURUT
5¢%319A1 Bulk density 1@ag Porosity VY04AUNI18VUNAUlUAIANL TUOBNRBUNTOVDS
v Y k4 Y
Uszina'lng w1 a1 Bulk density Y9IFUAY E (Furzd 1) uazduau B (Fudzauoyninau
= A oA [ 1 o A 3 [ dyc:s' 1 v @ Aa o os/' £
wiled) I binanaeanu iddwsuiinmszimstadavesoymanseiganuludsu E 4
° Y 1 1 A Aa A Y 1 09/} v A a o A [
MIre91195znINeYMIANTIeUUTINUNTeENFU Bt UAILDI9INNINT INVDITAINDIAY
1 a ° a 1 1 { g as/'
pgluauildinagosineaiuInssludu E 1 maunu (Bruand et al, 2004) Stewant et al
. dy Y < T 1 a A A a a@a
(1970) ttag Torri et al (1994) F IWIAUNAIANUHUUUIINVBIAUNMAMaaUNoAUN YT UM

9 v A

' Ed ] v Y
YOUABTU (rock fragments) tnAUToanArpiui liinagesnanuiuluau dmsvudu

Ed 9 E2
=2 v Ad

v 4 v
7318 (sandy soil) ﬂmwuﬁummwﬂmvmEnfiﬂﬁ’mﬂ’amwmgmui’mmamummu NIUN
4 o ] T < . .
Lﬁ’fNinﬂ@lgﬂ1ﬂﬂiWﬂ%11ﬁ%i’N’JNﬂlH1ﬂLﬁﬂ (mioropore) aAa3 (Koolen and Kuipers, 1983) %10
Y
1 ] A [ < I o W 1 A YY) ]
MANUUUMUUITINYDIAY ﬁﬂ1@1&ﬂﬁlzLﬂuﬁffamﬂmammimmmﬁm AIUUANUTUIUY
2 & o Au o & a Yy A o
IuTudFiadmialuguninuesdn (USDA-NRCS,1996) a0 141a5039n3na
NMIMINEAT no11NANITOALLY (compoction) VoIAUFIaIWa lHvLIALazT M ¥oIIg
1 Y Y
ABDAIUAINABLLDY (continuity) VBIFBIIIAADY ‘v‘iﬂﬁ’mwmcﬁmﬁmazmiémﬁwmﬂu
o v a o . g’ 1 a a
gﬂmﬂﬂﬂfu:mﬂmi%é'wwwmﬂ (erosion) TnDILDUHIAY (Voorhees, 1986; Dexter,
2004)
A

] < J 1 a { J a a =}
'fJEﬂ\il‘ljﬂ@ﬂilﬂWﬂ’ﬂiJ“l’iuHLuui'JiJ"U’ENﬂu‘ﬁH’ﬂﬂ$ﬁllGlﬂﬂ?ﬁ!%iiymﬂiﬁmﬂﬂﬁgﬁﬂﬂluﬂﬂ

U

b4 F4
a v

AUFHAVDIAY NA1IADAIANUHUIUUUITINVDIAUNTNAUNUNANILOAUUUYDIAUSTIA



&£ g <3| Aa 1 v v a A a £
Wu\‘]ﬂ’fﬂfﬂﬂm‘ﬂuﬂ'I'JZVI@H’E)QGluﬁﬂ'IWLﬂ"Ig@'Jﬂ“l«l“l"iﬁ')l]‘] (loose state) UDIAUDNFUAN U
o ] a Aad 09/’ < A l '
(Hakansson, 1990) Iﬂ‘EJ‘VI’JUl‘]_]ﬂ’J'llJWH'ILLUUTJ‘JJ‘U’E)QQHVIHJHGBHQWH (crust) ﬂ%zmmagﬁlumﬂ
= 4 a o v A 1 oA dy a 3 .

1.78 94 1.91 Qﬂmﬁﬂmm@1mmﬁmmﬂualuﬂquwmuaﬂmﬂu silt sand , loamy sand (a1

1 3 {a a 1 1 v 14
sandy loam Lm%uﬂTuﬁlﬂﬂﬂu@gﬂﬂuﬁNﬁ@ﬂ (loess) ’ﬂgflf’ﬂ@gigﬁﬁl”lﬁ 1.44 ﬁ\i 1.65 anuIfn

FUANAT (Roth, 1996)



swznm‘lumse’iuﬁmm

szaznNMAUHUOY  1TUAY qa1AY 2553

e o).

a a

Auge AaAY 2554
d' oA o v A s A o Aa o Aa
amuiduHums dnindneenaasemsWannnay nyuwannnay
TumaUNazIEMIA U
@ 1A o @ o a an o @ a § o @ [l
1. swswdoyanazdredeaunndnindissaunaz Inanensnensauduiluaedis
a 1 A g 1 £ o 1 a A
YoIgAaua1Y Anuanmadunlunaniegvealszmdlne Fadredauiiaes
@ a i 1 ¢ g '
anvazae wilah lugnsuninlnsedd s (undisturbed soil samples) Funy Tagnasgil
A
il

. ] o a v [ a I
U1 (Kubiena’s boxes) LWdﬂu”IﬂJTJLﬂﬁ"ISWﬁﬂEﬂl%i]ﬁﬁmi”luﬂu wazny Taenssuenii

D.

o 4 a 4 1 1 @ 1 a
Phl‘ﬂﬂﬁi’)\iﬁ}"lu (core) mdmmﬁwrmmwmuuuiw (bulk density) #IUAIDYNAUN
I X a [ 4 o
AUUDVTUNIU RT3 (disturbed soil samples) FunV5zanss 1 nlansy ey
2 J 3} a
:1miwwmmmmmiuﬂﬁ@,ﬂ%uwawu (water holding capacity)
a 4 ] a
2. AATIUANNRUIUUITINUDIAY (Blake 1965, Soil Survey Investigation Report 1996)
o w ] a aAd 9 @ a 09.11 9
2.1 ‘LJW]’J?JEJN@]H‘VILﬂ‘]J@YJﬂﬂigﬂﬂﬂhnlﬂgl‘ﬂﬂ‘wu@ﬁ]ﬂllaglﬂﬂPh‘I/]\‘]ﬁ"f]\iﬂTLl
9y a 3 4 A @ [l Y A o
2.2 “]JWWH‘L!'I@H‘VIQﬁ@ﬂﬂWNﬂl@\iﬂi%U@ﬂﬂ‘Uiii}ﬁ’)ﬂﬁﬂ\i‘lﬂli‘(’J“lJ‘W’E’Jﬂﬂ“]JSUE]‘]JﬂigﬂﬁJﬂ
Y ~ a
Aevlathadau
2.3 inszueniussyaiedanldnseilosegiiion
o ¥ Y A a < o
2.4 N9 UNgaUnu 105-110 83f1 C Wuan 12-15 “I)"JIZN
o g : A & d o 2
2.5 ilode1uduasNgurines Fiminnavun (wstwa)

U

] g’ o 1A a vy Y + a A
2.6 Fuhmiinvesnszuendaineiaussnuainsounseilesogitilen (wa)

U

1 a

o ' P 3 o i
2.7 Fardur1gudnai (2r) HAazAMNGIUBINTZUBNNUAIDE19AY (h) oAU
sasmelunszuen (Vs)

2.8 MUIUMANUHU MU UITINUDIAY AUFAT

Pb=(Ws+Wa) - Wa

Va
9 [
3. 3Lﬂ'§"|$ﬁ1’i”Iﬂ’ﬂll%uﬂlﬂﬂﬂuﬁlﬁﬂﬁﬂlliﬁEﬂﬂ?ﬁ?‘lNG] (1/3 1@ 15 bar) (klute. 1986 , Soil
k4 9
Survey Investigation Report 1996) Tagldunouasil
oy 19 Y a Qy 2 A A ]
3.1 MUINTOIAIVU pressure plate ”laflmﬂummqwawamm ‘VN"L’J 1 ﬂuﬂi@hlll

Hooand 12 ¥ Tuaive1¥ plate dud)



Y v Y
3.2 mhnuy plate mué’mnammumqamu pressure plate
3.3 ANAUAIUNA (air dry soil) NFUMTVALBLTDUEIUAZUNTIVIIAYDY 2 Wu. Taag
I
Turaumu g

Y [ v Y
3.4 1@uhasuY pressure plate NogsouusnIuMIUENIRogluszAUTIhADIAY

9) v
a o

Ll%lli’)'i ﬂ‘]J‘L!"IﬁﬂﬁWNTN]lTJ 1 ﬂumaummnwa“lw@uaummam

l 9
A o o

3.5 11DAIDINAUDY ’Jﬂ’JfJH”ILLﬁTJﬂﬂUW]LLGD'@]’Ji’)fJNﬂLl‘VN

LY
H v Y
AAaa A 9 o

3.6 11 pressure plate N 3Jﬂuauﬁaﬂaﬂu1a§1uaqggwauawan1u pressure chamber U5
Y Y
anusulaafinudoans (1/3 bar #3o 15 bar) whedluannzauganeii
g lvia
a) 4 . 1 Y d'd [ 1
3.7 Wlandaraueen (air output) Uaoslie1malu chamber NUANUANFINIILNY
panIUTANNAUOIMAMINUN1eUen AR pressure chamber

o w 1 1 4 Yy 9 o q’./ g’ [
3.8 11161961990n91129819 1a 11 can M ou 13ud9i1 T aimain

a

U Y 1 v 4
3.9 ndennFaimiinudni leuiigamgil 105-110 °Ciilunan 24 $2Tus 1a'417

< dy . Y R o g’ v A QS: £
lﬂusll‘liﬂﬂﬂﬂj']w(’]fu (deswcator) LAJFINBIUITUNDNATIN U

o sd o & Y

3.10 ﬂ1u’]ﬂ!ﬁ1lﬂ@iLcﬁu@]ﬂ'JnJGIfUTﬂﬂu']WUﬂ

a

ARTIzVanyUz ad g IUUDIAU (Buwer 1964, Soil Survey Investigation Report 1996)

Y
[ v v A

TR UTUAOUAIY

4.1 medednaunnnassgiurldnasenszasiymienaradni lutidgaserny

aMsazaneall

@ l 1 a O, o g’ @ A
42 9UA106719 11U 60 C AUNTEMIUIHUNANN
o w ' ya o 9 A Y .
43 maegnIvoudImemsazmenadunlsznouae polyester resin, monostylene
1 E4
118% benzoyl peroxide 7811 vacuum oven Maldnnunasiman 27 Hivessen
v o = S 3 9 Y Y o I
4.4 mmafm‘wag“luamwummﬂmiazmﬂmﬂma 4.3 iﬁiﬂliﬂﬂl,“l/l'lﬂﬂﬂﬁ%i]ﬂﬁvlﬁﬂ
Y o q va Y Y o A o a o sy
LLﬁ’JﬂJﬂiWN’JWHHiS‘Uﬂ’JSNQﬂJﬂ corundum LWE]“L!HJ'IG]ﬂﬂ“Uﬂi%i]ﬂﬁ'llﬁﬂﬂ’Jﬂ
Y
TIUNANUDI8T polyester resin, cobalt octoate 118 hardener
v Y v ' Aa I
4.5 GU@GI,WG]’J@EJNT]G]ﬂﬂigﬂﬂﬁ'hlﬁﬂllﬂil'llmN 0.03 yu.
a d v [ a d a 1 a
4.6 ’Jl,ﬂi'lgﬂaﬂ]elmgi!ﬁﬁmﬂiuﬂ1!@91)21Elﬂﬁs{ﬂxii)‘ﬁﬂiiﬁuﬂfuﬂ@,uilmgﬂ‘Ll (Petrographic

microscope)



10

HaNIIAUHUIIY

ANMHUWMUUITINIAZANNENNTD UM TNV IAUABULIY AN Y

t4

. YAAULIUNOU (Bh)

—

4
a v

AUFU C  NAVAN 10-50/55 FUAUAT WUNUAIANUAUUIUUITIN 1.50 AT/

J a I I @ J a { qu 1
QﬂﬂWﬁﬂmﬂ!G]Lll@]ﬂlél}’)ﬁﬂa{lmﬂﬁﬂﬂlﬂu 1.48 ﬂiN/QﬂUWﬁﬂL%u@m@]iﬁﬂfu 2Bhl "lf'Nﬂ'ﬂiJgﬂ

Y
~ 4 = = 1 =

a 09.: a 4 a 4
50/55-65 1UAIAT NILHpIINMIHNIUVRIDUNITsTnginaouoyMALTAIeaT (31N 1)

Q U

A 9 [ 3’ d‘g [ ' 9 A a A A 4?’
Tﬂﬂﬂi%ﬂﬁuﬂﬁmﬁE]uEJ'IleI'lﬂ‘]JuHm%G]ﬂ@%ﬂ@uﬁZﬁiJVlﬁlfuﬂ\iﬂﬁ'l’JLLiJi]%iJ“]Jﬁﬂm‘VILWWUH

= o

= Y A I a A W a [ Yy 9 3’
W8N 5980T1.2 umummmﬂu’aumﬂmq%m} ﬁmgm i]\i‘VHGl,WiJﬂ’JHJE‘T'liﬂiﬂGluﬂ'ﬁQll‘lﬂ
4 g ¥ I ¥ < = Yy a Ao

INVUYUUIIN 398020.61 L‘]Jl.l IDYNL3.26 'H'E'JﬂiﬂﬂuﬂTﬂﬂWiﬂIﬂiQﬁﬁ?ﬁﬂuﬂﬁﬂ‘HmZ

{ a 09/' 1< :JI
lasuuilasnenn single grain structure Tuausu ¢ vuiu bridged grain structure lu%u 2Bh1

1T a A [

Y < 9 d? 1 a < :} 9 "o A o
LLﬁﬂQGlWLWU'J'Iﬂuilﬂ'lﬁ“l/\l@lu’]jﬂix‘]ﬁi'lﬁq@"llu f’f\'lLﬁﬁﬂJﬂWiLﬂUu’]hlﬂiJ'lﬂﬂ'J'l‘]fH‘V]iJﬂWﬁWV‘NU'I

Taseadanlesnn

v Aa A

a 9/ 2 0’/’ = = 9 [N A = . .
FAAUVIUNDUNTY 2Bhl ‘;INTT3J1f]ﬂ\ﬁ’7uﬁlﬁﬂﬂumﬂqulluﬁﬂlua\jﬂqq‘ﬁﬁﬂ‘! (lithologic

=) o

) ) Y
discontinuity) #AN3ATIVADUNNYadUFIUAWTDIUTUAIIN TidoITl0 1IN TR

& o A A & b . 7
2Bh1 fusuioynnawiueyn1Anieuuia fine sand 94 medium sand Fudunsnrondh

(%

Usisannisiadevaesduniedinglaquisdsinandnyuziinaainmsad warvosau

v
v A =

o [ QSJ‘ v ) [ 09/' [ 1 <

(pedofeatures) Glm%?ﬂmwumﬂu%u C ﬂl@ﬂﬁﬁ?ﬂﬂﬂuﬂ gFNUU AINITUTY 2Bh1 anarauilu
S da s a aq I A Aae A '
FUNUNTAETAUUDIATUDUDUNTY IﬂEJﬂ”IiUf‘J‘L!i‘J‘L!T]ifJLﬂﬁ’E’)‘]J@QIﬂﬂif‘]‘]Jan’JQi’JHﬂTﬂTI'ﬁﬂGLu
qu a X g 3 ana o a [ o A X g <]
Fudu 2Bh1 Fuiluduitione spodic  uazwsiiavosingAutuiaduilu beach sand NiAW

Y @ = Y Aa va A v [ A
ﬁi’)ﬂﬂa@ﬂﬂﬂﬂTiﬁﬂHTiu‘ﬁ@ﬂﬂaﬂ@ﬂTiﬂ@aﬂHm$ﬂ1§ﬂﬂﬂlu1ﬂVIﬂ (well  sorted) UBNDUNIN

NnIgy



11

A do <

51U 1 uaasmsindeuvesdunidiagsoulausnlead Tugaduiuneu Nszauanuan

10-50/55 L5 UALNAT ppl

2. 4AAUUIR (Nu)
a qszl { a 1 J ] [ 4
AUTU B2 NAWAN 35-55 19uamas NUNTMIAINRUILHLTIN 1.52 nT1/gn1Ien
a 9 I Y (?J’ a 1 a3 Y] J Aa A’f A =
udasudlanauantoslutuauaiuilu 1.48 nw/gnunansuamas lugy Bel Andnuan
a o 4 a 3 1
55-65 .rudns uaziilyu 1.46 nfwgnuiadmudwesludu 2B finnwdn 65-95/105
a cfz' Y A 2 :" : S =
uAas NatiitesnnTasease vesduludu 282 Fuiulnseadrawila angular blocky
= @ o Aa o £ g . . o &£ g
structure UIZAUMINAIUINANNTY Btl Failu bridged grain structure LULAEYU E2 Fuilu
TA39e519%1iA bridged grain structure WY single grain structure #IUANNEINT0 1UNITN
oy a < A 1T a A < s A d?, 9 09/1
11v09AY NzanaulonuNAUIMIaEauveUnanoon lsa NWNAILIN Soeaz14.17 Tudu
A A = 9 qsz‘ 1 = a A dgl
E (310 2) maniiieq $98029.63 Tutu 2BC %29A0AN 130-160 HUAINAT 1AZMINNTY
' 1 ] 5 T o v 091 a
Y99¥09319UUIA 117 (macropore) Fehvu1ANINAI1 20pm Kl msinnuvesduanas
2
Tagiee IvalauusaIfua9veelan (gravitational flow) Fanunyesnedilsum Seeas
2 2 2 2 2 "
20 Tusu B2 udvivvwiy fovaz2slusu 2B waz 3esavioludu 2BC a1
v 3‘ a o W v & o 1 1
ANVANNTON NN UEIVBIRNAAAINNAIRY VarziAedn U IR An NN Iwanag
HaMIAsITOUNNYadugIUAuansaventnn liaeiioanessgiane 1dede

9 9
FAU T2HINFU Bt ¥19ANUAN 55-65 U, NUFU 2Bt2 F19ANUAN 65-95/105 B, NA1IAD



12

9 v Y
Tudu Btl Udaaausz1IN0YMAKeID : 9UNIAAZDIAMIND 85:15 YULNYU 2BL2 Noyna
WO BYNINAZIBEA 1IN 25:75 FalAuuANA NAUBINFAI UL ARANABIN NS
£ A = dy a 3 Aa =\ dy a I
astaae luaun $9au Bel WitedAwdly sandy loam YzNaY 2B NiiloAuY clay loam

9
v o

@ { a @ o A A I .
asiudegeandosnumsan lunmaguniseyriavesingausuiaauilu coarse grained

material over fine grain clastic rock

P < J a A @ = a
ETJVI 2 LLﬁﬂQN?ﬁW@ﬂﬂl@Qlﬂﬁﬂﬂ@ﬂqcﬁﬂ 1uﬂ2ﬂﬂuu1ﬂ NILAUNINNAN 35-55 LBUANAT

ppl

3. ¥AAMUINEY (Kpg)
k4 ]
Audu Btl - AAWAN 18-40 isudAuas HAIMIUANUIMUUTIY 1.62 nFu/gnusn
9
a 0 < ]
mmmmmmzﬁmmmmsaiumsé’um %}i’)ﬂa$3.52 u,é':]aﬂmgﬂummwumuuim 1.53
9 9 H
nsw/gnUIRRUALAT tazawasalunmsquih $eeaz3.39 Tudu B2 1na1wan 40-80
A A A dg‘ a 1 [ Y :J‘ 3 Y 09/1
FUANAT 1HDINMINNUUVDILUTINUT09919910 Sosaz25Tudu Bl 1Ty Sevaz3olutu
q'/ ] = [ 09/1 d! a A 9 . . dl
B2 W04 IFUABINUTY B3 1a B4 Teauil 1nseas ey single grain structure (gﬂ‘VB)
d? A a 1 ' A & 9 =2 o 9 Y 3‘
WnvULazNulsnayesnanuiu Sesaz 35-40 iN‘VIﬂ‘I’iﬂ’)'liJﬁ'liJ'liﬂTllﬂ'liQiJH']ﬁﬂﬁ\‘l

@ s a o w Aa [ . .
L‘I"iﬁﬁl 2.99 uag 2.90 NIN/QNUIANLEUALNAT ANAIAY HaEMSNAUNa NN single  grain

F [
v A ~ % I=3

v ' { g o
structure ‘LlUﬂﬁﬂﬁﬁuﬁlﬂuﬂuﬂ'lﬂﬂ]u1ﬂﬁ3l§Elﬂ Ti?ﬁ] micromass A8 ANUUDUNTIINDNINTS

Q



13

9 v 4
9811 micromass aﬂmﬁlwﬁw‘iﬂﬁ’ﬂuﬁlwffuanﬁa Bt3 t1as Bt4 ﬁmmmwmuuummwnﬁu

S
D eR.

Qe

v
= aa

a a @ 4 a &
FAAULVINAD ﬁnﬂﬂTi@]ﬁ'J%ﬁfi)‘]Jﬂ']ﬂﬁu'lﬂJl‘flu‘]gﬂﬂuﬂW‘U‘lﬂ!'Juﬁ]ﬂﬂ@TiH]ﬁﬁﬂ (Bt) Gdlﬁ

o a 3 a { g qg/} aa o 4 a a
%1ﬂﬂ1iﬁﬂ]&l1ﬂ1ﬂﬂaﬁm§1uﬂu FuauNusuItIng150aan %ngﬂx‘lWUﬂﬁ‘UﬂuL‘Hﬁﬂ’J (clay
k4

]
v A

o 43 o o & & & & A g
skin 130 clay film) Aaua 1 1Wesisud avivdunaziugu Br dudusunoglugisnnudn
130-170 1. Tagd@ 115 0NUMSIAADLUDIOYNIAAUIMIENTNDI9INNTZUIUMTFLA WAL T
k4 1
g 11%09719909AU (clay coatings and infillings in voids) AIuFUAUANDATIVAUK IO

1 < IR qszl 1 IQBJJ Ao
N1 1 L‘}Jaimum}uﬂu%u Bl , B2 "lifl%u Bt Lm%Iﬂﬂ‘ﬂ’ﬁﬂﬁ’)u‘ﬂ@ﬂ@l}!ﬂ'lﬂﬁﬂ'm: aUNIA

azioun NdadIu 85:15 ﬁﬁ']tﬁﬂﬁl@lﬁﬂﬂﬂﬁ']ﬁﬂﬂ]ﬂiau flﬂ’J'I‘JJﬁﬂﬂﬂgﬂﬂﬁlﬂﬂﬁﬁﬂy'mWﬂﬁuﬁJ

9
A A

J I 3 a a @ o Aa o a
nanfetiieawily sandy loam NnFuAuuaziistiavesingdusuiailuiunsie (sandstone)

51U 3 uerasdnymz Insaad 19wt single grain structure TUgAALIVINADY ppl

4. yaaualass (Yo)
Y [
Audu Btl  NAWan 30-60 uAAT HAIANUHUILUNTIY 1.54 nFu/gnuen
a 9 o A 42’ I o 4 a uszl ~ =
HUAUATUAINAVNNYIT Y 2.18 NTW/QNUIANIFUAIIAT TUFY B3 NAIWEAN 110-160
4 Y H
uAAT Netilloennlsuuduniediag (basic organic components) NAADILA micromass

' 9
¥300UNIAVUIAAZIBIANNFIVUAD 1INOATIAIUOUNIAVUIAKEI : 0UNIAAZIDA 85:15



14

v Y Y
Tusu Bel 151 80:20 Tusdu B3 ualudu Bt anuan 160-200 wsudmias Usuiaresinanay

Q‘ 4 o 1 1 [ 4 a 1 QaJJ a H
wm%u'ﬁwﬂﬁ’mmmwumuuimaﬂaﬂmﬁﬂ 1.48 NIN/QNUIRANLEUALNAT AIUFUAUNY

[
o

v o & Dy, o A & o A .
ﬂ”mJmiJTiflﬁluﬂTianHMW’q{ﬂﬂ@ 5.26 i@ﬂaﬂu“vu Bt3 Lu@\iﬂ1ﬂlﬂusﬁuﬂu@ﬂﬁ]’]ﬂllllllﬁ']ﬂ;]

@ Y

a = o 1A a = A 9/ Il 1 ' ~ 3|
’e)m/lifJ’maumEmwmmmgﬂ”mﬂumummaaua1ammﬁzﬁmg1u%amw (ETJ‘VI 4) L‘]JL!

Q

v
=

9 [
YSangenngFuou

u

a

qﬂll aa o o a asxl 1
yaaue 153 NUFUIUINEDI50aaN @QLL@%’J\‘I?’I’J”IiJﬁﬂ 30-60 . aﬂﬂi%msmﬁau

Q

a 1 1< 1 1 1 a ] =
GUE’JQ@iélﬂTﬂﬂuﬁ"iﬁﬂ?ﬁ]%@giﬂﬂﬁ@ﬂm@ﬂmﬂ'ﬂi"m uazmmagiu%mmwamu L!a$u1NWUL!§ﬁ

S 9 o a

o Y . a A a <
a01001'14 (weatherable minerals) 1o Tugaduelassuaziiosnnyiavesingdusutdedu
. . 2K A 9 [ = 9 a vAa o A [ [
coarse grained material G]Nllﬂ')'lllﬁf]ﬂﬂa@ﬂﬂﬂﬂ1iﬁﬂﬂ11uﬁ'E’N‘]JQ‘]JG]ﬂ'Iiu‘LlﬂE] AATIUVDY
~ Y =< A ya o ' g a 4
BUNANYTIY . DYUNINATIDYIA ﬂmﬁmmmaﬁlﬂamamuimmawuﬂu IHBDNNNITHEAUUDI

a 9 ' 3 a 1 [ 3 Y
PUNAAUHEINNMITZA N IULRazFUAUTIANNANA T UNIaniTog

Clay coatings

T Cray coatings

B rveemmm—
o

= & A = I S A o =
g‘]J“I/] 4 HENNTNADUVDIDUYMAAULIHUIINAADUIYINTCTUNTEAUAINAN 110-160

EFUALIAT xpl



15

5. gaauaana (Ly)
A 3 { a 1 1 [ s
AUTU Bt2 NANWAN 25/28-50/60 15 UANAT DAIANUHUIUUTIN 1.59 NTU/gN1AN
a I o k4 a 09.: {
wudasudranauilu 1.49 nfu/gnuiasisuawas ludu Bee  1A210@n 50/60-75/90
a 09/’ Y A o I { A -4 09/’ I
FUANAT N9H1T0I91NOATIAIUVDIDUMAVUIAKETDIANNTUIN 70:30 Tusu B2 1ilu
M 2~ 0o q ¥ = > Sy oA )
80:20 Tudu Bte Falimainlinnuamnsalumsgagaiitanasludy B Hatenen Jooas

8.78 Tudu B2 anaudlu Soeaz7.13 Tudu B

v 4 a

A 9 9 a wva qg/l aa % Y
FAAUAIA Y ﬂWﬂﬂWi@]i'ﬁ]ﬁfJ‘Uiu‘ﬂ’[’]\TIJQ'UG]ﬂ'liW“]J‘]fu'Jui]ﬂEJ’f]'liLi]ﬁaﬂcﬁﬂﬁﬂﬂﬂaﬂﬂ

& N o o

AUNTATIAo U TUAUINLAZIINMTWLLABNA U phyllites ° NigﬂﬂﬂlﬂﬁﬂWﬁng\iﬁQWGﬁ’J

Y o

1 % = ~ 2K o Y = a [ a a A 3 ~
ANNU UUVHIANHAINUAY vwihldaunsovendesiavedingaunttavesauaoduaun

Q

a A 9 o Y 1 . a .
inavnmstnaeudieasnuau Iaouse Idua9veslan (colluvium) Y99HY phyllites LA
= d! :JI . a d! = 9 [
msan lumnauiudaludu Bie WU pseudolaterite  1USu1a1 10% Flinuaoandoany
=< Y a wAa 1 Y = SIdQ' d? A ) .
msane luesfianmauaaz 1dsvaziven 1aag0 Aoauu13nzYwiaUed pseudolaterite
o ' I~ : I s
fana11ilu pseudomorphic nodules after phyllite rock fragments ¥4vu18DUNANDON IBALNT

Fu9n Tunu Ay phyllite 171109

6. yaauls a3 (Pr)

a 3 { a 1 1 o 4

AUFU Bt2 ﬁﬂ’J'liJﬁﬂ 43-80 m;ummmiﬁmmmwumuuim 1.55 ﬂiiJ/Qﬂ‘]ﬂﬁﬂ

a 4 2 g Y 7 g A = a o &
EEUANAT AU 1.67 ﬂm/gﬂmﬁmmﬂu%u Bt4 NANAN 124-142 IBUANAT NIU

Y

4 < o R Qa.ll 1 o
Lﬁﬂﬁﬂ?ﬂﬂ?iﬁgﬁuuﬂﬁwBﬂﬂl@\iLWﬁﬂfJ@ﬂ]’lcﬁﬂfﬁ\‘]WUiu%u Bt4 mummmmmiumﬁum
a Aa @A 9 09.: Y A dgl 3 Y 09: A
ﬂlﬂﬂﬂuﬂﬂill'lmi@ﬂag 14.72 1umu Bt2 umt‘wmmﬂuiaﬂaz 18.41 blualﬂl Bt4 (1193910017

v Y k4 v
MUV YMInAU e Tusu Bid e

Y o A

a A a A a @ a A g g’ [ 12
“Ijﬂﬂuﬂinuilﬂuﬂu‘mﬂﬂﬂ1ﬂ3@l0@luﬂ1luﬂﬂu‘mﬂuﬁ$ﬂf]uuTWW ﬂﬁﬂﬂelluWﬂthﬂ

Q

4 @ @ < A 1
(poorly sorted) 11p991nToUMANIwHAINHABVLIALz NI dnpuzurdsuD IR U

3

A = @ ~ [} A Ad [ 9
Wa8W (angular to subangular) Llﬁﬂ\‘li‘lx‘lﬂﬁQﬂWﬂWWiJﬂuﬁ$El$‘VIN°V]llllllﬂﬁﬁﬂﬂ‘ﬁu‘mﬂu’mt]ﬁu

Q

o A g a { . . a
mm@«dﬁuﬂuwmﬁaﬁﬂm (coarse grain material) L!,ﬁ$‘W‘]Jﬂ1§!ﬂaﬂﬂﬂ]@ﬂﬂuﬂTﬂﬂu!’ﬁﬁﬂ'}%Wﬂ

QaJJ ana o 4 a 09/' a 1 09/' a
ﬂ"liﬂ%éﬁ\‘](%ﬂ'lllﬂﬂﬂﬂ?iﬁ]ﬁﬁﬂ)ﬁlu FUAUANNNFUAY

7. A ulAs 1y (Kt)
a 09: 4 a 1 ] 1Y 4
AUFU Btl  NANWAN 37-72 IuAINAs DAIANNHUIMUUIY 1.73 nSW/gnuIAn

1 k4
wumumfﬁﬂﬂéjgﬁmﬁwff’u Bt2 uag Bt3 GH’Nﬂ’Hllﬁﬂ 72-120 I¥UALNAT Lag 120-150

9y
a

a o v : 3 v 1 ] o s a 1
LEUALUNT m1mmuG?qmaawuﬂuﬁmmmwumuui:m 1.77 ﬂiiJ/@,ﬂ‘]ﬂﬁﬂlG]fumiJﬁilm

Y k4 [ k4
anuansalumsgatati lusu Bel Angand B2 uag B3 A ¥ Btl Imanuvuniy



16

v v % v o o o 2 9 <
37U 998029.1 Llﬁjﬁﬂﬁﬁlﬂu I98026.56 lelm Bt2 Llag 3980L7.78 Gluﬁb'u Bt3 “D’\Hlﬁﬂ\iclﬁlﬁu

v
[ A 1 []

] a = YA a ~ < &£~ 0 Y1
31’6‘léﬂTﬂﬂlﬂﬁﬂuﬂiﬂlﬂﬂﬂNWMﬂiz‘Uﬁuf‘nﬁEJ?JEJﬁﬁWLL‘JJ?JﬂﬁHmLWfJ\iLﬁﬂu’l’)fJ“]f\ﬁJWﬁﬂ1Gl1’i‘ﬂ1

Q

£ 2 9

] A 13 o a 1 gl { g 1
mmwumuummwmmaﬂuammfmﬂﬁ’ﬂuﬁmmmﬁmﬁaclumiﬂﬂﬁﬂmﬁqﬁuamw

1w 1 3 g’ ' 3 3 A
wuda dauludu B3 delinnwawnsalumsgaiminldgeniigu B milesainnisanag
v Y 1 Y [
YDIOUNIAYUIANYIUNT DO YNIAVUIAAUN HEUNUIINUTL FIHHUNAIZINIOYNIAYUIA
NUNUIB
a Y a oA U qu/ a U A o A 9 =
gaan 1A% 11nn1sasIvaet lunelfiamsnud Fuaualianyasnadienas
AUARDANTIIAAYDIAUNEGIIND AAdIUTENINOUNMIANYIL : DUNINAZIBIATIdATIU 60:40
' < < . = &£ g o
HAZYUIATR IO YN AN WITNANTIBYUIA coarse  silt D4 fine sand  FuTUMITAAUUIA
. A Y = dyw a T 1 Y v Aa =
(sorting) NADUINA UBNIINUIIWUAYH UNIIY (sandstone) aqiumumwawummu N

I3 [ v a

[ PR a § g aa o
’(?f'lll'liﬂﬂﬁ'lﬁ]hlﬂ’J'llﬂuﬂu‘ﬂFjW\iﬁa'lEJG]’nﬂiﬂﬂﬂu‘Vliﬁl (sandstone) UAZWUFUIUINY

4 a 3 Y [ a (] v
91319aan Gﬁﬁﬁﬂﬂﬂaﬁ]ﬂﬂﬂﬂ1§@]53ﬂﬁ'ﬁ]ﬂiuﬁu13\l I@’IEJ‘W“UﬂiWUﬂuLWﬁﬂ’JLﬂﬁﬂﬂ@gﬁ1MNu\‘]

] ' a a 1 J 3 J
¥o9Ivead lulsuuuinna 10 esigua

8. AN 1UDDY (Bg)
a 051' { a 1 1 @ J
AUFY Btl  NAWAN 22-48 IUAINAT DAIAMUHUIMUUIIY 1.60 NTW/gNUIAN
a v g 9 g y ¢ a g A =
wuaAsHaIanaudntesily 1.52 niu/gnuiAnsuaas Tusu B3 1A21uan 80-108
a A z:g/ 3 Y I o 4 a 3 A =
uAasuasiuYanteelu 1.58 nsu/gnuiaAnisuAas Tudu Bts 1n1uan 132-165
a A a a [ 9 o a Aa £ g Aa A 4 ~ Qs}l
HUANAS 1H099INdNTWavesTagaunniladay Fullwawiuyaa (319 5) woludu Bu
' 3 v 3 g} qﬂll o 1 qu/
WINNNFU BB taz Bts vazmeanuninaldnnuamsolumsduiludu Ba dndndu
1A v a a1y & Yy A g
B3 uag Bt5 na1neanuausalumsguinvesduiini 5oeazs.29 Tudu Bel udunuily
4
$008029.29 uay Sooaz10.4 ludu B3 uaz BtS awdwy
gaautuios nansasn@eunyadagiuauildnsudimssuidavesgaau
o 1 1 A & a Aa A 9 Y Y 1 .
aana1d nanaeluauinanmnaoudeumuonTagusel1iun29vea1an (colluvium)
] A
Y01 U5 mica schist TIURND quartzite 1HDIINNDIABHUNITOTROY TUidavoaY T
N13AAUUIAAYIUNAIN (moderately  sorted) N1TIAABVVYDIDYNIAAUIHTTHITBIDIN

a v 1 1 a < 1 ¢ &
ﬂ‘iZ‘U’Juﬂﬁ“]%éIN (illuviated clay) Wu'léfummwuwmam UASUUAIUDIUUALTAIDAY Glﬁ\‘l

ﬁ'ﬁ)ﬂﬂ’a}@\‘ifT‘UﬂﬁGlﬁ’)%ﬁﬂUﬂ?ﬂﬁuHJ



17

[

A Aa A =R Y o a a A a Y 9 A =<
E‘IJ‘VI 5 UAAUAYNUBEN qﬁrﬂu’mq@mmmﬂﬂumwﬂmmﬂummm NITAUNINNAN 22-48

EFUALIAT ppl

9. YAAUFHIAIY (Ch)

Aa :;I { a 1 ] @ 4

AUBY Btl ‘ﬁﬂ'ﬂllﬁﬂ 5-30 LHUALNAT ﬁmmmﬁmuuumu 1.64 ﬂﬁiJ/Qﬂ‘]JWﬁﬂ

a A 1< o 4 a :JI { a
LWU@W@?!L%’JLWNUJH 1.74 ﬂiN/QﬂUWﬁﬂl“ﬁuﬁmﬂﬁ 611!6]51/! Bt2 “ﬁﬂ'ﬂllﬁﬂ 30-55 I UALUAT
ﬁ‘ a 1 1 Osll = d‘ ) 1 = a d‘ 1 1 1 (?:
mmmﬂﬂimm%mmﬂu%u Btl Nﬂ]u']ﬂ“lﬂﬁlﬁﬂ]uﬂ'ﬂ !,Laznﬂﬁmmwmﬂmwam1ﬂu%u Bt2
(K] 1 [l 1 dy 1 A v g oy oy ¥ A
LL@]%@\?'JTQ‘IJHT@GlﬂﬂJULﬁﬁ']u (20 llﬂJﬂﬁ’f)‘Ll -2 ) ulllfﬂiJ"Iileﬁ]%ﬂﬂlﬂﬂu"lul?hlﬂluﬂﬂfmﬂﬁ]g
9 1 [} 09/} 9 3‘ a :,l =< c'u 1

"lmm”lﬂmmziﬂuumwaﬂaﬂ muummamﬁaﬁlumiquuwamuiuﬂm Btl 33910771
o A A Yy o v o Y A & Y
¥U Bt2 NA1IND Mﬂ?ﬂl@\‘]ﬂ311]6111]13011”713@“1&'1 IUnT2.17 1u%u Btl u,mmmﬂu 080

v
2.95 Tutu B2

a = 3’ aa o J a &£ g ;1 A a =
FAAULTINATE WUBUIUINYDITLIAAN ‘ﬂ)’QL‘]JuGIfHVIllﬂ”IiﬁSﬁﬂJ‘]J@\if’JlgﬂTﬂﬂuL‘VquJ'J
v '

nnnszuaumsdanludsuduanIasniouogaumicreoiedideandoinumsasivaey Tu

'
v Y o A a A

Aa A -4 v A 1 a a I
fTLl111Llﬁ$fl‘]J§3JTmlwuﬁuﬁ”IﬂJ‘ﬂ'ﬂlJﬁﬂslli’)\iﬁﬁW]ﬂﬂu mu%ummmqmummmmﬂuﬂum
NAINMITHHITAWAIVDN fine  grained clastic rock 111090 INNTATINVOIDYNIANYIL :

= < 1 & A A < J
aymaaz@eaiiy 10:90 tagzludruvesoymaney Falmed 10 wossuavinaveeyNa

I =2 = . . .
Hunsreudladansisaziden (silt size to fine sand size)



18

10. ¥AAUIINIKAN (MI)

fuda Bu fAndn 1820-35/40 iwufias ANy 1.71 nu/gMNAR
iuAIeS udranasauanuaniiu 1.57 nfugnuiatiaudamas fiu B2 $29n718n 35/40-
46/60 1wudnas nagiilu 1.35 nfu/gnuiafisudiuns fducr $29nwEn 46/60-160

a {0 ) g’ a a 09-" 9
uAas vazimanuasalunmsguivesdullsnugegalusu cr feo Josaz17.1

] a

a i =< g - s A A (A o
llagiﬂE]LQW'lgclJiiJ'lmu’]VIﬂu@jﬂﬂﬂﬂjﬂlli\iﬂ\? 1/3 113 Wi@ﬂ’JWi}ﬁUW Nﬂimmq\‘]?ﬁﬂuﬂm

Yy 3 A a a

Ay = ' o a ~ <
Cra® 3980237.18 G]Nl,l,ﬁﬂﬂslﬂLﬁuﬂﬂﬁ]ﬂ‘ﬁ‘wamﬂ\u!i@\‘lﬂﬂi3ﬂﬂﬂ1umu’l@ﬂuﬂ?ﬂ@ulﬂuﬂ?!ﬂu
A Aa a o . & ¢ o A o o & o qy
FHANNANNBALAZHAAIGY (swelling clay) 1T uoAdsznovndn luAUYFY Cr ol Fa3ilv
a [] 1 d’ a A v A A d‘ 1A 3 d! 1 Y ]
1J'H'iJ'liL!GIffN'J'Nﬂlﬂﬂﬁ]'\ﬂﬂ'l'ﬁﬁlﬂ'ﬁﬂGI'JIIL]J31|'li1!‘ﬂq@ﬂ']’lﬂu“]fuuu%ﬂﬁﬁﬂﬁﬁlﬁﬂﬂﬁJﬁuuluuijw
Gumﬁuaﬂmﬁmmmﬁﬂ
a < a oA a
YAAUNINHAN ﬂ']ﬂﬂ'lﬁ@l'i')ﬂﬁf]ﬂﬁluﬁjﬂ\?ﬂ;]ﬂﬁﬂ']'iW'Uﬂ'lﬁLﬂa@‘U"U@\‘]ﬂlgﬂTﬂﬂulﬁﬁﬂﬂ
1 Y 1
ilosninmsseanluauarnnduduisdeandosnunmsastvdouluauin druriavesiag
o A 13 A { [ o . . 4 [ 1
duriia wmuﬂumﬁvgwqﬁmﬂmmmﬂ fine grained clastic rock (HeI N dAdINVY
a < ' A A <
@Hﬂ"lﬂﬁﬂ?ﬂ:@léﬂ"lﬂﬁ%t@ﬂﬂlﬂu 10:90 L!'ﬂgﬁ?uﬂLﬂu@HﬂTﬂﬂﬂTUN‘UUTQm@QGHﬂ']ﬂlﬂu‘lJuWﬂ
yw a 4 o
N1eutl9AaNI18az1089 (silt size to fine sand size) HONINLTINUIABAUFAE (schists) Fuu

wuns TaensguaumsulsanIn (metamorphism) 32upgAIeR U UITAv0IAgAUR UTAAY

o o

' g A { a
Jeansanan ldainduduiinannmsniesaaisd 1191 fine grained clastic rock and

q

A a a oA

H < a
equivalent rock Tagh equivalent rock NADVUYT ANLTANINUINAY fine grained clastic

rock

a o d
11. yAAUE U518 (Ln)

AUFU Ap2  NAWAN 15/18 — 26/28 LYUANAT UAIAIUHUIMUUIIY 0.87 DTN/

a

¢ a 4 2 g y s o
Qﬂ‘]_l'lﬁﬂlcb'u@]iu@]ﬁ Llé}ﬁlwuﬁmﬂu 1.19 ﬂﬁil/gﬂll']ﬁﬂlcﬁu@lllﬁi Glu%u Bw2 ﬂj'lilﬁﬂ 48/50-

[

[l 1 Y
65/70 ¥UAAT 1B ININTNavelTadunIeing NiYTuauaudaludu Ap2 il

Q

v
A 1 Ao 1

] as.l’ 09/’ @ A 3 a {d
ﬂ'JTJJWuﬁllluu3'nJ6lusﬁu Ap2 UAINAINI ¥U Bw2 GUﬂ!glaﬂgﬂuﬂ'ﬁlwusﬁumﬂﬂﬁyﬁuﬁlﬂu

[} 9 a d!

o A I a I (A A d? 2 o 4 Y
ARAUNUUAAY “INLTJu‘ﬂ‘L!‘Ug“]f’l’]ﬁﬂ11‘]_]ﬁiJ']’LllLW1]‘1]u@]']1]?’]'311]?3ﬂﬂ']iﬁﬂ')']ﬂﬁ”liﬂﬁﬂiﬂﬂ'ﬁ@iﬂ

9
o a A

v 9
wesaulisdigane Soeaz13.57 Tudu BC2 $290210a0 100/105-160 tu@mas nazin 1

v E
J A 1A

1 9
1 BC2 HUMANUHUIMUUTIN 1.23 DSU/QNNARUAIIAT FIUANGINIAUTY Ap2 1Az

H
¥ Bw

o s A

a o I a PN Y] 1 a
ﬁﬂﬂuﬁTuTﬁTﬂﬂi} L‘]Jl.!ﬂuﬁlﬂﬂ’ﬂ"Iﬂﬂ”liﬂjW\i@Qﬂllﬁﬂl@\iﬂu‘Ug%’@ﬁ@ IHDIMNWULAY
9

v v 9
=2 % =2 a A

a a a v A 1 Y { g
wum@ﬁaaﬁmmumﬂlmmmzﬂimmmummaﬂﬂlamumﬂﬂu Llagllﬁfﬂﬂuﬂaﬂﬂﬂlzﬁlﬂu

dy = . A o 1 = " 13 ] 1A
1Haazloya (silty clay) Iﬂﬂﬂﬁﬂﬁ?ﬂﬂl@ﬂﬂ%ﬂTﬂWﬂ?ﬂ:ﬂuﬂTﬂﬁ%LﬂﬂﬂLﬂTﬂU 3:.97 LmﬂhliJ‘WlI’ﬂiJ



19

I 9 9
MIINABUVBIDYNIAAUIHN TENT099INMTH2 AN (lluviated  clay) Tusudzaunsodsu B

14
v o a

° o 1 3 Aa o J a 1 o o A I
ﬂ\iuusljﬂﬂuﬁ'lll']ﬁ']ﬂﬂ!ﬁ\illiJWU%u’Ju%ﬂfJ@’]ﬁﬁ]aaﬂ UALETAIANHUZWAIUINITUBINTIT M U

Y v Y
FuazaunsoFuUININeUANLN (cambic horizon W39%U Bw) 1&UA MIALauuIaN0NUDIET

MIUBIUA

A a s 2L o Y o a A a o ¢ A o =
gﬂﬂ 6 LEAANIAYHUUSHDAN G]NHJ‘Ll'NIQ@IHT]HUWWWUGluG]z@ﬂuﬁ'IUWi181’(,11 NITAUANUAN

48/50-69/70 LHAAUAT ppl



20

*0LIQBJ-q POIEIIUSISJJIPUN ST SSEWOIOIW JO OLIqRJ-q AU L
‘o1[enud pue oLINJOS Moy AI0A ¢ oruow pues jsowe st urdped uonnqLysIp paje[al ay L,

! SSEWPUNOID) '}

‘sonssn
wuerd payrudi Mo} A104 ¢ sonpisar anssy jue[d pasodwooap AySIy 03 A[ojeIdpowr maj

: syusuodwos oruedio oiseq “¢

31
PONIWISUE) Jopun pappoads ¢ [eLIdjew PAZIS JIS Sl 0) AB[O UMOIQ YSIPPAI © MaJ AIOA
1 UONoeIJ QUL ]

"UODIIZ PUB SUIBULINO] I ¢ PALIOS [[oM 0} A[9)BI9poUl ¢ papunoiqns

0) ren3ueqns ¢ wr 00p-00] 9zIs Ul zuenb Sun{oRId MO ¢ pues 9SIBOD M) AIOA
¢ 9ZIS pues wNIpaw 0} pues duly woiy dzis ur oSuel ¢ suresd zyrenb oSurs jueurwioq
: UOIORIJ OSIB0))
"7:86 30 onex  wirl o[ Je iy J/o

: sjuouodwod [erourw oIseq ‘g

"Bale [8101 91 JO %S 1-01

ooeds o10d 10} pojewnsy ‘sproa Jurjoed ojdwis a1e spIoA ¢ armonys dje3or33eororu
urerSiojul pue ormonns ureld poedpuq S1 A[eoo] ¢ oimonns ureid o[sulg

© QINJONISOIDIA] * [

19°0

€e’l

v6'l

0) §S/05-01

uopddS UYL Ul 10§ Jo uondLsaq

Kyroeded Surpjoy 19jepn

une G|

une ¢/1

(3y3Mm £q 9/) JUdUO)) JIEBA\

L) 3 Aysuap yng

uoztioyg | wdaq

(Ue) HEWHLE © 1B

;WGWZ_.:A@Gﬁ_wew@_r;mﬁﬁmamm@mvnaﬂc\mn@: rﬁﬂ@ﬁrﬁﬁﬁ.@ﬁr;r@;rﬂ@ PECEHFLTILILANELEY | UBLELY




21

"BOIE [€)0) 9Y) JO 9% Z-] Inoqe Judsaid pue
sure1d zyrenb owos uo 3uneod pue [eLdjew duly ouedIo snoydiowe umolq YsImo[[oA
se sjuosaid pue uozuoy roddn oy woxy osearour st juouodwod omwesio dyy ¢ (wr
00S-001 PazIs) Z)renb-1uni maj AI9A ¢ 9ZIS PUBS 9SIBOD AIJA 0) PUBS 9SIBOD MIJ AIoA

¢ pozIs pues auly Jo Junowe Y} ur dasearour APYSIys st juouodwod 9s180d Y, ¢ UOZLIOY

10ddn oy woiy asearour st armonns ureld pagpliq inq ¢ uozuoy 1addn oy 03 Ie[IWIS 97°¢ €c'¢ 659 8’1 1ud G9-6S/0S
- Juesa1d Juou : aINeAJOPed 'S
Lydeded guipjoy 13y | e gy | une ¢/1
uonddS ury I, ut fros jo uondrdsaq
(y3SM £q 9,) JUNUO)) JNBA\ L 3 Aysuap yng | vozrioy | wdaq

(ug) reuwnLy : rpuh

(QV) T uLLELY
L




22

"BOIE 1810} A} JO 9] > udsaid ¢ adeys popunoz
€ Inojod }or[q ¢ wrl (G-(7 PIZIS JUSWAIOXd [RWIUR [0S OY] : sainjedjopad juswaIroxyg
1 SOINJBIJOP] G
*OLIQEJ-q POIBIUSIQJIIPUN ST SSBWOIOT
Jo ouqey-q oy "oruowr pues o} SurpeIS ounges Ajurew st ureyed uonNqLYSIP paje[al AL
1 SSBWIPUNOID)
sureld [eIouIw pue ssewoldrw o} Surure)s juowsid oruedio moy 10\
: syuouodwod oruedio diseq ‘¢
'SULIS [eIOUT U0dM)9q SUISPLIq ¢ MO[[OA USIARIS ¢ MOJ AIOA : UOTIORIJ OUTL]
"UODIIZ PUB dUI[BULINO] A1kl ¢ Wil ()(¢-08 PIzIs Tedsplay
MOJ AIOA ¢ PojIos Afeyeropowr ¢ papunoiqns o) IemnSue ¢ wr 00z-0S] PozIs syudwSer)
oo zyrenb omydiowejow ¢ wirl 00p-007 Pozis zuenb ourpreisAroAfod arer ¢ wirl (00z-001
pazis zyrenb our[eIsA1003dAI0 ¢ Wil (Og-0S Pozis zyenb-runi Mo} A19A € 9ZIS pues wnipow
QIel ¢ 9ZIS pues dulj 0} IIS wWolj dFuer oz1s suresd zyrenb o[Fuls UOWILIOD : UOIIORI 9SIROD)
7086 JO oner wt o[ ye ) §/o
: spuouodwiod [eIouIw dIseq ‘g
'04,0¢ ST Aisorod 1107, ¢ sproa Sunyoed

ordwrs  Jo 3SISU0d SPIOA “ormonys ureid o[Surs smoys A[[eoo] ¢ oxmonns ureid pagpug

* IMINISOIIN “| LT¥1 6911 98°6T [4! (4! 66-6¢
Kyoeded uipjoy J193epp une g1 une ¢/1
U0 WY, ul [10§ Jo uondLsaq
(QY31aMm £q 9,) JUNUOD) IPBA\ €-ud 3 Ayisudp yng UOZLIOH pdaq

N) B : sl

(@w) T urLeLy




23

"BAIE [£)0) A} JO % > Adndo0 ¢ SaLrepunoq asnjjip yim dzis
pue odeys SnoLIeA SO[)OW OPIXO UOIT UMOIQ [SIPpal oY st axmeajopad snoydiowe oy
‘BAIR [)0)
oY) JO %] INoqe 1009 ¢ W (g-0] ssouyory) ¢ surerd zyrenb pue sproa owos uo sSuryyur
pue sSuneoo Ae[d pajudLIo MO[[A YsiAeI3 03 MO[[9A Y31 oY) St dImedjopad [eInyxd) oy,
-ouAydiod st Ajje00 7 -oruowr 0) Surpesd onnge3 st ureped uonnqLysIp paje[al
ay], ouqe}-q pappoads ojddns st A[jeoo] ¢ pajerns-ouess 03-010d may K10A ¢ pajenUAIIpUN
Aurewr st ouqej-q oyl “ySi peprwusuer) sopun readde popyoads pue popop ¢ [eoyewr
Pazis J[1s aulj 0) A0 ¢ MO[[oA ysIAeIS 0} MO[[OA JYSTI| oY) 9SLAIOUl SI UONORI) OuUlf Y],
*G1:68 xoxdde st oner 3o pue ¢ wl ()G 1-0S Pazis tedsplo) maf
¢ odeys popunoi 03 Je[n3ue < wn (G1-00] Pazis zuenb aul[[esA1003dA10 arer ¢ wr (OGZ-001
pozis zyrenb aurfesArokjod ¢ winl g9 03 dn 9zIs zprenb-tuny maJ SI UONORIJ ISIBOI AU,

‘S[OUURYD PUB SI[IISIA MIJ AIOA MOYS

SPIOA "aImonys a10d Ie[NOISOA UTRISINUI SI A[[200] "9SBAIOUI ST 2Injonys uresd pagpriq oy ], 91°11 091 9/°ST Al ng G9-G6§
Ayoeded Suipjoy J193ep\ upe gy une ¢/1
uoNdag ury I, ut fros jo uondrsaq
(QYSMm £q 2/,) JUNU0D) INBAL €-wd 3 Kysudp yng UoOZLIOH pdaq

(N) B : ek

(QV) T ULLELY
L




24

"BAIE [€)0) Y} JO Y€

noqe Adnooo ¢ wr (G PazIs saLIEpPUNOq ASNPIP YPIM S[ow pajeusardur opIxo uotl umolq

USIPPaI ) Pue XLNeUI-S YY) 0) 9SNJJIp ¢ 9ZIs pue odeys SnoLeA safjjow aje3er33e oprxo

UOII YIM  pIXIUW Ae[d UMOIq SUOXS 0) UMOIq YSIMO[[oA a) ST a1njeajopad snoydioure oy,

‘BOIE [B)0)

A} JO 9% ¢ Moqe 10400 ¢ wl (OZ-0] SSAWOIY) ¢ sures zirenb pue sploA owos uo sSuryyur
pue s3uneod Ae[d pajeurwe] Mo[[oA ysiAeI3 0} MO[[oA WS sI aInjedjopad [eIn)xa) Y[,

Mo K194 s1juowSid oruesio oy, oukydiod asoro 03 uado st uropned

uonnquIsIp paje[ar ayJ, ‘pejerns-oueis madj A10A ¢ pajerns-oiod mo) ¢ pojenuaIdzIIpun

0} pappoads orddns Ajurewr st ouqej-q oyl I papIwsuRn I9pun papoads pue papop
¢ JeLIoyeW  PaAzIs J[IS duly 0) Ae[O ¢ UMOIq YSIABIS 0) MO[[oA ofed sI uonoely ouly Y],

"L:67 xoidde st orjer J/o pue QUI[EULINO} PUL UOJIIZ dIel

¢ pawos A[ojeropowr ¢ odeys papunor 0} Jendue ¢ wn (Qz-0S1 Pozis zuenb ourfeisK1okjod

arer ¢ wm OGH-0G] pozis zarenb-unr may A10A ¢ wil (Op-00€ d1el ¢ wm 0G7-0S] M
‘i 0G1-05 pue wd (oG- pazis sureid zyrenb oj3urs ore Aj[eIoud3 uonoeIy 9SIB0I YL,

*BAIE [£10) AU} JO %GT

Aysoxod 1e10) poyeumsy ¢ sppuueyd M) A10A ¢ (W 0G7-(L) SO[OISOA MaJ ¢ s[[em Funenpun

¢

¢ adeys ten3orn oAy Ajensn ¢ (ww ¢'z-wnl (g) sySna pajosuuoorul pue [epadiojur

-enuI MOUS SPIoA ‘spad 9zIs snoweA ¢ amonns ANo0[q Ie[nSue ST AINJONISOIONW Y] €101 LEVT 0S¢ 91 ude S01/S6-S9
Ayoeded Suipjoy J193ep\ upe gy une ¢/1
uoNdag ury I, ut fros jo uondrsaq
(QYSMm £q 2/,) JUNU0D) INBAL €-wd 3 Kysudp yng UoOZLIOH pdaq

(N) B : ek

(QV) T ULLELY
L




25

*BAIE [€)0) A} JO 9%8-G INoqe Adnodo XLjew-s Y} 0} 9SNIJIP Pue ¢ SALIEPUNOq
SIJIp PIm soppowr pojyeusardur 0je3o135e OPIXO UOI UMOIQ JIep 0} UMOIq YSIPPal Ay [
*BAIE [B)0) A} JO 9,
$-€ IN0qe 10A00° WMl GT-T sseuxorny) ¢ sSur[yur pue surneod Ae[o pajusLio A[Suons Y],
‘sanssiy yue[d SurAl] orex
¢ sonpisax anssn jueld pasodwodop A[ySiy 0) A[ojerdpowr dwos st juouoduwod oruedio Y],
“[eLIJBUL PIZIS J[IS AU} 0} AB[D ¢ MO[[A USIALIS 0} MO[[oA o[ed ST uonodRIy QU YT,
'08:0¢ xoidde st onex
J/5 pue saye} nolq 21el ¢ wnl 0g¢e-0L pazis zuenb aureysAioAod pue dur[eIsA1001dAIo
¢ wn 00z-0S Pozis zpenb-runi orer ¢ sureid zyenb Jo ozIS pues WNIPAW Ul JSLAIOUL
ApysSis Jnq 9zis pues duly JO junowre 9y} Ul 9sea1ddp AYSIS SI UONORIF 9SIL0D Y],

(sorourerp ur wrl (09)

SO[OISAA MaJ © SpIoA Teue[d 1I0US MJ AI9A MOYS SPIOA JNq * UOZLIOY 9A0QE A} 0) Iefilg 88°01 yeel e oSl €dc 0€1-S01/56
Ayoeded Suipjoy 13jep\ unje g une ¢/1
uoNd3§ ury I, ul [1og yo uondrnsa(
(QysSm £q 2/,) JudU0)) 1A\ €-wd 3 Kysudp yng uozZLIOH ypdaq

(N) Bun : nuok

@u1 meE




26

‘sure1d zprenb pue sproa awos
uo pajeod pue ¢ soppowr poreudordunr 9130133k oY) se Judsord SOWNOWOS ¢ UOZLIOY dA0QE
oy 0 Jeqruuls st amjeagopad snoydiowe oy, “sureid zyenb pue SpIoA dwos uo sSulf[yul pue
s3uneoo Aefo prdwi] mof[oA ored oy se yudsald ¢ 947 1N0qe 19A00 0) ISLAIOAP ST dInjedjopad
Tei)xa) oy, JuowSid oruedio orer se judsald pue oseoroop st juouodwoo omedio oy

'68:61 xoxdde st onjer /0 pue ‘ wil 00z-0L 9zIs zyrenb

QuI[eISA1003dAI0 MOJ AIOA ¢ 9ZIS pues duly AIOA 0) J[Is wolyy d3uel dzIs sureld zyenb are

A[re10uag suonorIy 981809 Y, "BAIR [£10) AU} JO 9%0¢ IO ISA0D 0} ISBAIOUI I8 SPIOA Y[ €96 S9°Cl 87°€T 65T o€z 091-0€1
Ayoeded Suipjoy 13jep\ unje g une ¢/1
uoNd3§ ury I, ul [1og yo uondrnsa(
(QysSm £q 2/,) JudU0)) 1A\ €-wd 3 Kysudp yng uozZLIOH ypdaq

(N) Bun : nuok

@u1 meE




27

SI SSEUWOION
JO oLIqe}-q Y, "otuow pues SI A[[eoo[ * oungos s1 Ajurew ureped uonnqrysip paje[ar oy,
! SSBWPUNOIL)
‘surels [eour pue
ssewooru 0} Surure)s juowsid orueSIo se Juasald [erelew duly druesIo snoydiowe Mo ]
: sjuouodwod J1uesIo oIsed "¢
‘surel3d
[eIourwu uaamjaq SuIpriq se Juosald [eLIdjew PazIs Ae[o ¢ UMO0Iq 0} UmoIq YISAIT ¢ Mo
: uonoely ourj
‘payiosun ¢ papunoi 0} JenSueqns ¢ wr (0g-0S 1 Pozis spudwSey yo01 Joyd MmdJ ¢ wil 006
-0G1 9z1s ur 93ues zyenb-runy ¢ ww /'] — wH (oG] pazis zyenb ourfresA10Ajod swos ¢ ww
G'1 —wr oL M3 A1oA “ wirl (909 03 dn wrl (g 9z1s ur a3uer sure1d zyrenb o[3urs uouruo))
1 UONORIJ 9SIB0D)
"S1:68 Jo onel * wil (T 18 1L J/
: syuouodwiod [erourw oIsed ‘g
"BaIE [10) ) JO 9,67 A1so1od [e)0) pajetunsy ¢ S[oUUEYO
M3J A19A ¢ sjjem Funenpun oaey Ajjensn pue adeys aen3oin ¢ (wn goL-0L) SYSna moj ¢

sp1oA Surjoed Jo ISISU0D SPIOA ¢ aamjonys ureid J[3uls st A[[eo0] ¢ 21monIs ureld pespug

- 2IMINNSOINA “ [ e ¥9°C 91’9 o1 nd 0v-81
Lyoeded Suipjoy J3jepy | une gy | une ¢/1
UopIIS ULy, ul [1o§ Jo uondrasaq
(y3pMm £q ¢/,) Judu0)) JAJEA\ S 3 Kyisuap yng | uozrioy | pdaq
(Bd>D) beEMLAT © HBLR

(QW) T udLeLY
[




28

“BaIE [£10} AU} JO
%1 > Adnooo ¢ wn ()G9-0G 9ZIS ¢ sa[npou IPIXo uolr dAaneugardwr payrodsuer) umoiq yiep o}
pa1 ysi3uelo se Judsald ¢ 9zIs pue JUNOUIE ) U 9SLAIIIP ST dInjedjopad snoydiowre oy ],
"BAIE [810) ) JO %] > I9A00 ¢ sSul[[yul pue sSureoo Ae[o UMOIq YSIMO[[OA Y
‘uozuioy Joddn oy 0 Jerws st juouoduwod orue3io Y],
‘oruowr pues 0} Surpeld oruoyo sI A[[e00[ * oLNJoS Ajurew st uonynqLisIp
Ppaje[ar Ay [ “porerns-orod a1el ¢ pojeLns-oueIs moJ AIoA ¢ PAJRIUAIRIIPUN ST OLIQRI-q YL
*9ZIS PUBS 9510 AJOA M9J ¢ SuTRI3
z)1enb Jo 9zIS pues dulj 0) pues oulj AI9A JO JUNOWE JU) Ul ISBIIOUI SI UON)IBIJ 9SILOD J |

"BAIE [B10) 3} JO %€ INoqe Adnooo 03 asearour

st ooeds proa oy, ¢ axonns ureid repnorfjod st A[[eoo] nq ¢ uozuoy Joddn oyy 03 requng 6€°€ 19T 90'9 €S'1 alsl 08-0t
“BOIR [B10} Y} JO 9] Inoqe Adnooo ¢ sarrepunoq yim “ww [ — wrl (¢ 9ZIS ul oIe
sanpou aprxo uoar daneudardur payrodsueny umoiq sgep oYy : amjesyopad snoydioury
‘Juasald suou : axnyeajopad [eInxa
: INJBAJOPo{ °S
"OLIqeJ-q POIENURIIFIpUN
Lyoeded Suipjoy J3jepy | une gy | une ¢/1
U0 ULy, ur ffos jo uondrssq
(y3pMm £q ¢/,) Judu0)) JAJEA\ S 3 Kyisuap yng | uozrioy | pdaq
(Bd>D) beEMLAT © HBLR

(QW) T udLeLY
[




29

juasald jou are ainjeajopad snoydiowe ay
"BOIE [€)0) O JO %] INOQE JOA0D  SPIOA SUIOS UT NG00
s3urq[yur pue s3uneod Ae[o POJUILIO A[OJRIOPOW UMOIQ YSIMO[[QA 0} MO[[A USIAIT Y]
‘sonpisax anss1) jueld payyrudi| pue juowid orue3io may A10A st jusuodwod oruedio oy,
‘porerns-o1od maJ AI10A ¢ paIenUAIJIpUN ST JLIqRJ-q Y
¢ [eLIdYeW POZIS I[IS ouly 0} AB[O ¢ umolq YsiAei3 0} MO[[oA USIARIS SI uonoelj aulj oyJ,
‘sure1d zyrenb jo azis pues

95120 PUR IS UI 25BAIOUT APYSIS SI UOIIORIJ ASIBOD 3 Ing © Wd 08-Of dap oy 03 Tefruig

‘uozLioy 1oddn oy 03 Jejrwus st aunjedjopad snoydioure oy ],

"BAIE [€)0) O} JO 94| > JOA0D ¢ SPIOA QWIOS UI [[IJUl B[O PAjRIAN[[I UMOIQ YSIMO[[K oy [
Juowdid

oe3io pue sanpisar anssy jue[d pasodwiodop Ay31y maj si juouodwoo oruedio oyJ,

‘OlIqej-q pajenualayipun St oLIqe)-q oY L,
"UOT)OBIJ 9SIBOD YY) UI punoj aq p[nod wr 00-00g PozIs syuswgely ool zyrenb omydiowrejowr
M9 ¢ BAIR [)0) Y} JO 9% (p-S€ IMoqe Adnooo o) osearour SI ooeds proa oy, "9s00] 10w

SI [ELIOJRW [10S QU ], "9SBAIOUI ST 2IMJonys urerd o[3uls ) Inq ‘ wd (-8 ydop ayy 0} Iefruig

06C

66'C

61°C

e

60°S

0'S

Ll

L'l

g

ad

OLT

-0€l

0€1-08

uo1)dd§ uIy I, ui [10§ jo uondrsaq

L1oeded Suipjoy 193\

wye gy

une ¢/1

(GuSM £q %) Judju0)) 193EA

Lo 3 Lyisuap yng | voziioy

pdaq

(Bdy)) pRBMLA

! HUBBR

@u1 meE




30

Uo193s UIY) JO BAIR 3} JO 9% ¢-7 NOGR 19A0)) (IPIM Wt 0 [-0¢ JZIS)
sp1oA dwos Sur[[iyur pue sureid zuenb owos Sureoo Ae[o ury) pal : sormesjopad [eIxo ]
: SeINJBAJOPa ‘G
oLIqe)-q pajeLns o1od-oueIs uly) Moy AI9A ¢ PajenUIlJIpUn
SI AJulewr SSeWOIONU oy} pue ounjad s1 wped uonnquusip pajepr J/o AL
: SSEWPUNOID) '}
XLIJewW-s uo pasiodsip Ajwopues
uonemound se sjuowSid owedio mo) AIoA pue s[eudjew omuedIo Jo soodid owog
: sjuouodwod d1uesIo oIsed “¢
1311 peprwisuen Jopun dduereddde papop ¢ [eLerewr pazis Ae[o pal JIep : UONORI} ouly
SO[NPOU 119y dIkl ¢ QUI[BULINO) PUE
z)renb 1uns moJ AI0A ¢ pajos A[ojelopowl ¢ WO} papunoiqns o) Je[nSueqns ¢ 9ZIs pues dulj
0} pues ourj AIoA ur Afurews ¢ wr ()G-(g Wolj 9zis ¢ surerd zyenb o[3uls : uonoeIy 9SILOD
§1:68 stoner “ w o 18 jmwi] 3/
: syuouoduwiod [erour oIseq ‘g
uor)0os
ury) Jo eare ay} Jo 9| noqe st Aysorod [ejo) oY) ¢ ozis pue adeys tenSomr Pim ySna

Po30duu0dIul pue sysna ¢ sproa uppoed ordwrs Jo 3sIsu0d sproa ¢ aungonns ureid a3pug

- 2IMINNSOINA “ [ 86°S €0y 196 SvS'1 nd 09-0¢
Lyoeded Suipjoy Jajepy | une gy | une ¢/1
UopIIS UIY L, ul [og Jo uondrsaq
(yspMm £q ¢/,) Juduo)) JAJeA\ L 3 Kyisuap yng | uozrioy | pdaq
(X) eapip : HYLk

(QU) T ubLeLy
[




31

* OIS U} JO BAIR O} JO %€ INOQR IOA0D (SSOUNOIY) turl 00 0) UIY) WOLJ IZIS ¢ SPIOA
Qwos Sur([iyur pue sureid zyenb owos Suneod Ae[d pajeran|[I pai ¢ JuowFesy Ae[d pa1 orer ¢
z)1enb oul[eisA1oAjod a1e1 pue zirenb runt moy A1oa ¢ pasearour APy3iys st Aysolod [e101 oy

¢ UOZLIOY DAOQE 9} UBY) SO0 2IOW puk (12)oWeIp) Wil (g ~ 9ZIS ¢ SO[OISIA JWOS SMOYS

UOoZLIOY SIY) ¢ arnjonys urerd oSpriq maj M paxIiur arnjonys AYInA s1 InjonnsoIIW Y [, L8°S 0¢’s LT 11 8l g 00Z-091
"UOZII0Y 9AOQE 9} 0} JE[IWIS oIe
S2INJLaJ JOY)O ¢ UOT)OIS UIY) JO BAIE A} JO % f-€ INOGE IOA0D ¢ Wl () [-Of SZIS ¢ SPIOA SWOS
Surpyur pue sureis zyrenb swos Suneods Ae[o pajiodsuen; pa1 ay) ¢ INOJ0d PaI ul Juasaid
pUB PASEAIOUT ST [BLID)RIIAUIJ dY) JO Junowe oy * (0z:08 St wil o1 3e ] §/o0 oy © yydop wrd
09-0€ Y} UBY) dSUOP 2IOW SMOYS UOZLIOY ST} PUL 9INJonns AYSnA ST 9InjonIsoIon oy, 97'S 66'S ST 81°C ad 091-0T1
Lyoeded Suipjoy 1ajepy | une gy | une ¢/1
U013 uly [, uf 10§ jo uondrssq
(3Y31M £q 9/) JUUO)) JNEBA\ o 3 Ayisuap yng | wozrioy | ydaq
(X) eapip : HYLk

(QU) T ubLeLy
[




32

o1Iqe)-q parelns ouoi3-o1od uryy pue
pajenuaIeyjIpun sy ssewoloru oy ¢ oukydiod 9so[o st ureped uonNQLISIP PAIe[AI J/0 YL
! SSBWPUNOID) '
S)UBULIAI ONSSI)
jueld pasodwooop A[uons pue XIjew-s UO pasIadsip [eLdjew druedio duly Mo AIOA
: syuouodwod o1uedio diseq ¢
131 pepwsuer
Jopun douereadde papoads pue popop ¢ [eLIOIEW PIZIS AB[O UMOIQ YSIPPAI-UONORL) Ul
"UOI)09S UIY) JO BAIE A} JO 9%G7-0 INOqe Su1oa0d “ wrl 0oz
-00€ 9z1s SuLIdYIEOM JO 09I30p QUAIIP Yum syuowdery ajjAyd ¢ ximew-s ur pasiodsip
SoYe[} BOIW M3J ¢ 9%([-S INoqe SulAod (wr (0pQZ-009 °zis) zienb osnoydiowrejow
¢ papios A[9jeIopowr ¢ WOy papunoiqns o) Je[ngueqns ¢ oZIS pues WNIPOW Ul M) AIOA ¢ 9ZIS
J[IS 981800 Ul A[urew jnq wiil ()0G-0¢ Woiy ofuer oz1s ¢ sureid zyrenb o[Julrs-uonoely 9sIe0d
0€:0L st onex “ wrl o[ ye ] /o
: syuouodwiod [erourw oIsed ‘g

"UOI)0ds UIY) JO BAIE ) JO %G -0 Inoqe st A1sorod [e10) ¢ sproa reueld 31oys

pue ¢ ozis pue adeys Ien3oLn ¢ [[em yloows YPIm Y3nA Jo ISISU0D SPIOA ¢ armponns AYSn 09/0S
- 2IMONNSOISA “[ 8L'8 oL'L ¥S91 6S'1 ad -87/ST
Aeded une uje
uopIS uIy I, ul [10S Jo uondrdsdq Suipoy JajeA| St ¢/1 u

(Qu3rm £q 9,) Judpuo) JjeA

P

3 Kysuap Yng UoZLIOH pdaq

(A1 Usuuie : nyuh

(QW) T ubLELY
[




33

uonods Uy} Jo eare
A} JO 9%01-S Moqe Adnooo xinew-s ur Juasaid saynpou Sprxo uodr [edrdAy oy ¢ uoroas ury)
JO BAIR 9] JO %G-€ INOGR FULIAOD (SSAUNOIY)) W ()G 01 UIY) AZIS ‘ SPIOA dWOS Funeod Ae[d
PareIAN][I PaI pue syudwidelj Ao pa1 Ayored ore a1oy) ¢ popyyoads-oiddns 03 pajenuordypun
SI SSBUWOIOTW AU} ¢ UMOIQ YSIPPAI SI [eLIo)ew duly ay) ¢ syuowSely yoox AjAyd 1oye
ydiowopnasd moys So[NPOU OPIXO UOII JWOS ¢ UOTOS UIY) JO BAIE ) JO 9,09 INOqE SULIDA0D
¢ 9zIs snoLeA Ul ¢ SuLIdYIeoMm JO 90139D 90UIANIP YIm sjuowider) a[Ayd pue eare oy}

JO %0 1-S INOQE IOA0D JZIS [9ABIS 0} 9ZIS puLs 9sIe0d AI9A ul zyrenb osoydiowrejow ¢ oz1s 3y1s 06/SL

9s109 Ul ATurew suresd zyenb o[3uis oy} ¢ 0z:08 = M O] e 3] J/0 oY) Juosaxd UOZLIOY SIY ], 'L 1L9 $8°€1 6v'1 ils| -09/0S

BAIR 9Y) JO %p-€ INOQR SULIDA0D ¢ (10j0urerp) wrl
0002-00€ 9z1s © A1epunoq dreys yjim sa[npou aprxo uodl [eard4)-sainjesjopad asnoydioury
uo1o93s UL} JO BAIE Y} JO 9,7 INOQE JOA0D 9SO} JO [[E ¢ XLIJBUW-S UO

[Tes ay) pue sureld zyrenb owos punole Suneod Ae[o PAIUSLIO UIY}-sarnjedjopad [eInxo ],

1 SOINJeJopad g

£oeded uje uje
UonIIS ury I, ur [ro§ jo uondrdsaq Suipoy 13jeA| SI ¢/l S
(YS1am £q 9,) JUNUOD) JBAN 3 Lyisudp ng UOZLIOH pdaq

. R
(A LfBueLe : nyulk

(QV) T uLLELY
L




34

*OPI[S Y} JO BAIR A} JO 9,6 Inoqe Adnooo pue sarrepunoq dieys

M "wd ¢ 03 dn $az1s ‘soynpou apIxo uodr pajeusarduwr se 1nd50‘drnieajopad snoydiowre ma g €TST L9°1 g YT

%t
-1 noqe Adnooo ‘s3urfjyur Ae[o pue s3uneod Ae[d UMO0Iq YSIMO[[IA ) : sarnjeajopad [eInxa],

1 S0IMBAJOPa ] *§

‘pajeLnsolod Mo ‘pojenLIvIRlIpun
SI SSEWOIOTI o} JO oLIqej-q 2y ‘o1Iydiod 9507 s1 uonnqIusIp paje[ar J/o AL

! SSBWIPUNOIN) '
‘Teuoyew duyy oruedio snoydiowre ay) pue ‘wonemound GuowSid oruedIo mo,|

: sjuduoduwod oruedio oiseq “¢
‘TelIo)ew PAzIs K[ 0} POZIS IIS ‘UM0Iq [SIMO[[OA 0} umoiq ofed : uonoely aurg

*9ZIS pues 3SIB0J AIOA O} PUBS WINIPAW Ul Ak Ysiym zprenb orydiowreiow

pue zjrenb our[eisA10A1od MaJ ‘9ZIS pUES WNIPAW 0} OZIS J[Is WOIJ dFULT ZISPI}IOS
Aj1ood‘rern3ueqns o) Je[n3ue ‘dzis snoLrea ‘sureid zyrenb 9[3urs jueurwiop : UONILIJ 9SILOD)
G:66 xo1dde oner /o ‘wini (o e W] J/0

: syuouodod [erour oIsed ‘g

%01 Inoqe st Ajiso1od pajewnysa
2101 ‘sydna pue sproa Suryoed odwrs o 3s1su0d sa1od ¢ axmonns ureid joedwos Jueurwo

+ IMINNSOISNA ] wyl 96°S 89°0C SS'1 ad 08-ct
Lypeded Suip[oy 1938 uje g uje ¢/1
uonddS uly I, ul 10§ Jo uondriasaq U 3 Ayisuap yng | wozrLioyg pdaq

ISIM £q 2/) JUNUOD) JAJBA\

(3d) EILIBLE[L : FLBBL

(@W) T ubLeLy




35

pue Ae[o a1nd Jo 3SISUOD YOIYM SPIOA SWIOS JO [[em o) Suneod [eImxa], ‘paioke] punoduwod
pue XLIjew-s uo uone[esrdul J[is KoAe[o pue Aejo moys syred swos-sammjeajopad [einyxa |
: SeINJBAJOPad ‘G
*011qe]-q pajeLns-olod maJ pue
¢ pajenuaIalJIpun s1 ssewoloru Ay ¢ oukydiod 9so(o st ureped uonnqLISIp paye[al J/9 Ay L
: SSEWPUNOID) '}
X1jew-s ur Jnoysnoyy pasadsip uonemound se [eLiojewr
oruedIo ouly pue sjueuWAI onssy jool pue jue[d pasodwoodp A[ejeropowr maj AIDA
: syuouodwod J1uesIo oIsed “¢
‘W31 poprwsuer) Jopun douererodde
pPanop ¢ [eLojewl 9ZIS AB[O UMOIQ USIMO[[9A 0) AB[O A)[IS UMOIQ USIARIS-UONORI] QUL
“z)1enb tuni Ajyuonbay
¢ pojos A[ojeIopowr Ioyjel ¢ uLoj pepunoiqns o) IenSueqns ¢ 9zIS pues dulj pue dzIs
J[IS 9SIBOD UI ATurew jnq wil ())9-(g WoiJ a3uer azis  sureid zyenb ojSurs-uonoely as1e0d
0:09 st onex  wrl o[ ye yrwr] /o
: syusuodwiod [erourw oIsed ‘g
"UOI)09S UIY) JO BOIE A} JO 9%(7-S | Inoqe st A1soiod [e10) oy ¢ 9z1s

pue adeys Ien3our [[em YIOOWS YIM SYSNA 918 SPIOA  INONNS AYSna jueuuop AI9A

* 9IMIONNSOIIA [ L6 9T'§ 9671 €Ll nd CTL-LE
Lyoeded Suipjoy Jajepy | une gy | une ¢/
UopIIS UIY, ul [1og Jo uondrsaq
(y3pMm £q ¢/) Judu0)) JAJeA\ S 3 Kyisuap yng | uozrioy | pdaq
(3D sLeyy : nYuh

(QW) T udLeLY
[




36

"UOI)03S UIY} JO BAIR O} JO 98-S INOQe SULIDA0D © "Wl  — W (OO 9ZIS ‘ SANPOU OPIX0-d]
)M PIJBIOOSSE SPIXO-UJA © UOT}OS UIY) JO BAIR Y} JO 9%,()[-8 INOQE TULIDA0D ¢ SPIOA SUIOS
Surqyur (ssawory) wn ()(S~) AB[O PAJBUILIB[OIONU PUB (SSAUNOIY) Wt ()G 01 UIy)) Ke[o
pauiodsuen ¢ syuowFely 001 JUOISpUES ATeI ¢ PaseaIddp APYSIS SI [ELIdJRW JSIBOD JO JUNOWe

oY) ¢ armonns Ay00[q Je[nSueqns Yym POXIW a1njonns AYSnA Moys 2InonIsoIoNu Y |

"U0I309s UIY) JO BAIR )
J0 9,6 Noqe JuLIPA0d ¢ "Wl - (OO 9ZIs ¢ Arepunoq dieys yim ¢ XIIeuw-s U0 POppIquId
SQ[NPOU IPIX0-3,] YIM PIJRIO0SSe IPIXO-UIA ¢ Ae[o arndwir pue Aedo aand Moys YoIrym uorjos
U1y} Jo Bd3IE dY) JO %G -0 INOQR I9A0D Sy} JO [[B ¢ (Ssouyory)) wrl 0QQ] ~ 9ZIS ‘ SpIOA
swos Sul[[yul Ae[d POJRUILIB[OIOIW SWIOS PUB (SSauddIy) wirl 0gz 03 uiy)) ¢ Aejo pajtodsuen

¢ SPIOA QWOS JO [[em 9y} punore Sureod Ae[d A)[Is 9ABY INQ UOZLIOY INOQe oY) 0} Je[IuIs AIoA

"XLjew-s uo pajeuordur oprxo uolr snoydiowe Mo} A19A-sarnjeajopad snoydiowry
"UO1)99S UIY) JO BAIR OY) JO %] INOQE SULIOA0D ¢ (SSAWAIY)) wrl 009

0} uIy} 9zIs ¢ sproA awos Sur[iyur Ae[o pejeurue[olonu pue Ae[d peyrodsuern) ¢ Ae[o arodu

8L°L

969

€11

Iee6l

14%4!

&g

ad

051

-0¢l

0CI-CL

uopdIS UYL, uf [10g Jo uonddsdQq

Kydeded Surpjoy J19)epp

uje S

une ¢/1

(UM £q o) Judju0) 1B

LS 3 Kysuadp yng

UOZLIOH

pdaq

03D sLeyy : HBBRL

(@Y) T urLeLY
L




37

‘311 ponwsuen sopun seadde
popfeds pue papop ¢ [euojew pazis Ae[d ¢ UMOIQ [SIPPAI : UONORI] UL
"UODIIZ PUE JUI[BULINO) oIeX “* Wi [T — wil 00T pazis Jedsprog ¢ (In01q
29 9JIA0JSNI) SOB[J BOIW MIJ AIOA € PAJIOS A[2JBIdpOW ¢ papunoiqns o) rejn3ue ¢
w4 — wi gz pazis syuawdey 3001 9yizyenb ¢ wnl (oGH-0Gg pazIs syuowdely
3001 zyenb orydiowrejowr ate1 ¢ ww 9 [ — wil 0z pazis zyrenb aureisA1oAod
MY ¢ wr | — wrl (g 9z1s ur ofuel syuowSesy Joo1 ISIYos eorw juenbaly ¢ ww
€1 —wr 06 21er  wrl 0QL-00¢ Mdf A1oA © wrl 00Z-001 M9F “ wn 0[-0S pue
“wn 0g-0g 9z1s ur 93uer sureid zyenb o[3uls a1e A[[eIoUAS : UONORIJ ISIBO))
§L:6z Jo oner “wl o1 ye )yl J/o
: syuouodwoo [erour dIseq ‘g
"BAIR [B10) 9} JO 9,7 d9kds a10d 810} porewnsy ¢ sjouueyd pue (wt
009-0t) SI[OISaA © (PPIM ° Wil )0G-07) SPIoA Jeue[d may A1aA * [[em Sure[npun
¢ odeys iem3oinr oAy Aqensn ¢ (‘ww gzg-wi (07) SySna  pajosuuodIul
pue [epadiojur-enur jo 3ISISUOD SpPIOA ‘spad 9zis snouea daey soye3oi3de

[tos pue armonns Ayoo[q Iemn3ueqns pado[oadp A[3uons 0} A[9IIPOIA

- 2IMONDSOIIA 6T'S 0L'81 66°€T 091 nd $p-22
Kypeded 3urpjoy 1ep une G| une ¢/|
U0 UYL, ul [{0§ Jo uondirdsa(
QUM Aq 9/) JUU0)) JEBA\ ¢-u 3 A)Isudp yng uozZLIOH pdaq

(39) becHL : BB
3 3 =

(QU) T wbLELY
DS




38

“BAIE [£10] 9}
Jo 2,z moqe Adnooo ¢ wl ()08 pozIs sa[npou 9pIxo uoil d1dAy oy pue soLepuUNOq

3

osnyyip o3 dreys ypm ¢ ‘ww '] — wn o] pozis ¢ sompou owydiowopnosd
OpPIXO UOIl UMOIQ SIBpP 0} UMOIq [SIppaI oy : oinjeajopad snoydroury

"BOIE [B)0) A} JO %] 19A00 ¢

05-01 ssawyory) ¢ sureid zirenb pue sproA owos uo Adnodo ¢ pAjudLIo A[9)BIdpOW
sSuryur pue s3upeod Ae[d por 0} a3ueio YL : dumedjopad [eIMXI]

1 0IMeAJOPa  °§

ouqel-q

pareLns-ouei3 arer ‘ pajerns-oiod mof AI9A ¢ pajenualoljIpun 03 papyoads orddns
SI SSBWIOJIOIW JO JLIqe)-q Ay [, -oukydiod s1 ureped uonnquisip paje[ar j/o YL,

: SSBWIPUNOID)

"SUTRWUIAT [RUITUR

[1os ore1 pue © odeys snolrea ¢ sonprsar anssn jueld paymudi ¢ suonemound

MJ ¢ sure1d [exourwu pue ssewoloru o) Jurures juowSid orueSio are Aureiy

: sjuouodwos o1uesio oIseq ¢

uopdIS ury L, Ut [10§ Jo uondriasaq

Loeded Suipjoy 19jep\ une g

une ¢/1

QU3PM Aq 9%,) JUNUO)) JNBAN

¢€-u § Ayisuadp yng

UoZLIOH

pdaq

(Bg) vegHLn : nuui

(W) T urLeLY
DN




39

"BOIE [£)0) O}
JO 9,z mnoqe Adnooo ¢ Xmmew-s o) 0) osnyJIp soLepunoq 9y} pue sureid zyenb
pUE SPIOA SWIOS UO Pajeod sSuneod snolojiueSuewl Sy} pue SOLIEPUNOq SNIJIP
0} dreys pim ww g7 — wrl G 9zIS ur dSUeI ¢ 9PIX0 JSouBSUBW YIIM PIXIW
aIe QUWIOS ¢ SA[NPOU 9PIXO UOII pajeuordur umoIq sjIep 0} umoIq YsIppar oYL
"BOIE [£)0) O} JO 9% ] > IOA0D SPUI[[IJUI pue s3ureod Ae[o MmoeA ysisuero oy
"pareLns
-ouei3-03-o10d arer ¢ pajenuaIdyIpun o3 pappoads orddns st ouqey-q ay) pue
¢ [eLI)eW PIZIS IS QUL 0) AB[O © UMOIQ YSIPPAI 0} MO[[A SI UOIIORIJ oUTJ oYL,
‘wirl ()0¢-0S Pazis zyrenb-runi pue ¢ (prxo
UOII 1M SYOBIO Ul PI[[IJUI SAWNAWOS) "Wl * [ — W (G| Pazis sjudwely Jo01
zyrenb oydiowrejow may A10A ¢ “ww [ — wir gg¢ pazis zirenb ourjeisK1oAjod
M3 © wirl ()G/-0§ 9zIs ul dZuel sjuawdely N0 ISIYOS BOIW dwWos ¢ wH ()59-00S
arer ¢ sureid zyenb Jo 9zIs pues WNIPAW Ul OSBIIOUL SI UOTORI 9SIBOD Y[,
*04( IN0qe 0} A5eAI0P SI AJ1so1od 1810, © sproa Suryoed punodwod

oIe SpIOA -oImponns Iefnueid st A[[eoo] inq ¢ uozuoy Joddn oy 0) Jejruns

676 244! EL'ET 4! ad 301-08
£yeded Suipjoy 19jep\ une g1 une ¢/1
uord9S ury L, ui [1o§ yo uondrdsaq
QYS1aM Aq 2/,) JUIU0)) JANBAL €-ud § yIsuap g UoZLIOH pdaq

(34) veeiLn : HYLh

(W) T ubLELY
[N




40

"BOIE [B10) 9} JO %€ Inoqe Adnooo ¢ xiiew-s oy pajeuaidur A[jeoo] pue
s3ureoo SNOIQJIUEBSUBW ) ¢ "W ' PIZIS SA[NPOU IPIXO UOI ILUIOUOD d) SB
juosaxd pue ¢ junowe Ay} ur dseAIoul APIYSIS s1 drnyedjopad snoydiowe Ay,

‘uozuioy Joddn a1} 03 JeIwuIs St aInjeajopad [eImxa) oy,
*SaNpIsar

anssn juefd paygrudi| arer ¢ juswidid oruedio swos sI Juauodwod oruedio ay ],
‘TeLIoYeW

PazIs J]Is oulj 0} AB[D ¢ UMOIQ [SIPPAI 0} MO[[OK [SIPPAI ST UOIORIJ dUlj YL
‘w00 L-0SZ pazis zirenb aurfjeisAroA[od arer ¢ wnl (09-001 Pozis syuowdely
yoo1 zyenb oydioweiow ¢ ‘wiw ] 0} dn 9z1s zyrenb-runy m9) AIoA ¢ ‘ww 9°7 —
wn 0G| pazis syudwSely yo01 1zyrenb ‘ww 9'1 0 dn oz1s sjudISeILY Y01 ISIYIS

BOTW MIJ  surerd zirenb o13uls Jo ‘ww | — wil ()9 dIBI ST UONORI 9SIBOD AT,

267 Inoqe 03 asearour st Aysood [10) ¢ (PpIm ¢ wrl 00L-01) Sproa 1oued

pajepowituoddeun maJ aie doeds proA awos mnq ¢ UozZrioy 1oddn AU} 0} Je[ruaIS v01 9L°€1 94T 8S'T Qg G91-2€1
Koeded Suipjoy 13eA une gy une ¢/[
u0p29S UYL, uy 110§ Jo uondrdsaq
QySoMm £q 2,) JUIU0)) IA)BAL ¢-u § Apsuap yng | uwozrioyg mdaq

,
(39) bELHLI * UYL

(@WY) T ubLLELY
L 4




41

"o11Iqe)-q pojerns-otod maJ ¢ oriqej-q papoads orddns st A[eo0] ¢ parenuaIdyjipun
SI SSBWIOIOW JO OLIqeJ-q oy, -dukydiod oso[o st ureped uonnquysip pajefar J/o oyl

! SSBWpUNOIL)

“urewox

[ewTue [10s o1ex ¢ sonpisax anss1 jue[d pasodwoosp A[YSy 03 A[9jeIopow M) AIOA ¢ 9ZIS pue
odeys snowrea ¢ sonssn juefd payrudI] Mo ¢ ssewororw 03 Surure)s judwsid oruesio swog

: syuouodwod oruesIo dIseq ¢

‘JYS1| pepIwisues) 19pun

Ieadde papyjoads pue papop ¢ [eLIdIBW PIZIS AB[D ¢ UMOIQ O} UMOI] YSIMO[[A : UOT)ORIJ QUL

“QUITRULINO) dIRI ¢ PajIos Aj1ood ¢ papunoiqns

01 Jen3ue ¢ (9PIXO UOI UM SYOBIO UL PI[jyul AJjensn) ‘wiw f'z-wr gz 9zIs ur a5uer

z)renb ourreIsA10A1od may A1oA ¢ wil 0 L-0f PozIs zyrenb-tuny swos ¢ wil (09-00¢ el ¢ wr
0S1-0S pue ¢ wr 0g-01 9z1s ur a8uel ¢ sureid zirenb 9[3uls a1e A[[eIoUdS : UOT)ORIJ 9SIBOD)
06:01 Jo onex “ wrl (T ye yru| /o

: syuouodwoo JeIouI JIseq ‘7

"BAIR [£)0} ) JO 9%,GE-0€ Asolod [e10) pajewnisy ¢ sproa Juryoed

punodwod ¢ (‘wiw 7 — wirl (7) sySna pajosuuodsiul pue [epadiajui-enur ¢ spioa reueyd 1oys
o1e SpIoA ‘spad 9zIS SnoLeA ¢ INJONNS JB[NUBIS YHIM PaXTW dInjonys Aoo[q rendueqng

£ IMONISOIDIA “ [

L1T

16'6

80°CI

Y91

nd 0¢-¢

uondIS UYL, u 110§ jo uondLdsaq

Loeded uipjoy a93epn

we G|

e ¢/1

(usm £q ;) Judgu0) 19JBAN

L 3 Kyisuap yng | wozrioy | yadaq

(WD) nLuLRI : HWLE

@)1 KZWE




42

30 94,09-06 Inoqe Adnooo “wwr g 03 dn ozIs ¢ 9PIXO ISOUBIUBW YIIM PIXIU dIB SWIOS  SA[NPOU
oprxo uoxl o1dA} pue so[npou oprxo uoal pejeuSordwil UMOIQ MIEp 0) UMOIQ USIPPaI YL
“BAIR [810) 9} JO Yt-€ INOQE 10A0D ¢ sopnded Ae[o moys sawrjowios pue ¢
wH (OG-0 SSAUNOIY} “ SPIOA dwos U0 Adnooo sJur[[iur pue sureod Ae[d pajeurwre] YL

‘sonpisar anssn jue[d payrugi pue Juowsid oruedio Moy st juouodwod Jruedio Ay
‘porerns-oiod juanbaiy ¢ papyyoads o[ddns st A[[eo0] ¢ pojenuAIdJIpUN SI OLIqR)-q YL
wiw [ —wrl o[ 9zIs S)uSSeI Y001 1Y M) AIOA ¢ (IPIXO UOII (IM SYORIO Ul PI[[LJuI
AJrensn) ‘wu 4°¢ 03 dn azis zyrenb surjeisA10Ajod may ¢ ‘wwr z'| 01 dn 9zis zyrenb-tunt owos
“wr 009-00¢ M9} A19A ¢ surel3 zyrenb Jo ozIs pues oulj Ul 9SBAIOUI SI UONORI) 9SIB0D Y]
"%0€-S¢ st Asorod [eyo) (ypim “ wrt 00z-01)

sproa reue[d pajepouwrioodeun oAey doeds sproa ayy ing ¢ uozuoy Joddn oyy 03 rerurg

"BAIR 91} JO 9,0/ Ioqe Adnodo sauepunoq dreys yim “wu ¢4 —
wrl ] 9zIs ur d3uel ¢ IPIXO ISAUBSUBW YIIM PIXIW dIB OUWIOS  SA[NPOU IPIXO uodl 91dA) pue
So[Npou dpIXO UoIl dAneuSoIdwr umoIq JIep 0} UmolIq ysippal oy : armyedjopad snoydioury

"BOIE [£)0) AU} JO 9,7 INOQE 19400 ‘ wuH (O [-0] SSAUNOIY) ‘Sa[npou
OpIXO UOII JO 90BJINS 9y} pue sproa dwos ur Jeadde s3uryur pue s3uneod Ae[o ¢ pajuUSLIo
K13uons ¢ par ysiduelo pue MO[[oA ysi3ueIo 0} Furperd MO[[A JY, : dInjedjopad [ermxa]

: salnedjoped ‘¢

S6'C

8C01

€Cel

VL'l

ad

GS-0¢

uondIS UYL ul [10§ Jo uondrsaq

£yoeded uipjoy 19jep\

uje o1

une ¢/1

(QuSm £q %) JuAU0)) 1YEA

S 3 Lysudp yng | uozrLiog

pdaq

(UD) HLUBRLI : HWLR

(QV) T ULLELY
L




43

"gaIe 1810} Y}

U0pdIS UYL, Ul [10§ Jo uondLdsaq

Adeded Juipjoy J9jepp

une gy

une ¢/1

(3YSm £q 2/4) JUNUOD) JEBA\

L) 3 Lysuap g

UOZLIOH

pdag

(UD) nLueRLi : HYLh

(W) T ubLELY
L




44

SSBUIOIOIW JO oLIqe)-q Ay, “ouAydiod uado st suroped uorynquysip pajear J/o ay L,
! SSBWPUNOILL)
p1oIAyd may K104 pue sanssy jueld payyrudi] ma) sonpisal anssiy jued pasodwoosp
AySiy 01 Apojeropowr dwos ¢ [eudjew ouy omwedio snoydiowe Aurep
: syjuouodwod Jruesio oIseq "¢
"SI papwsuel) Jopun papyoads pue papnop
¢ [eLIo)eW POZIS AB[0 ¢ UMOIQ YSIMO[[OA 0} UmoIq [SIALIS ¢ MO[[oA Y31 : uonoesy durj
"QUI[BULINO) PUB UOJIZ MIJ AIOA PUR SIYE[J BIIW [[BWIS MO
¢ pajios Ajejeropow ¢ popunoiqns o} Jensueqns ¢ W) 0§ -0S 9ZIS Ul zenb-runi moj
A1A W) 006 — 001 9z1s < (1s1yos Kjqeqoid) sjuowidely Yool drydiowreowr paoyeam
AySry juonboyy ¢ 9zIS pues 9SIBOD 0} puUBS WNIPIW MIJ AIOA ¢ OZIS pues ouly
0) pues oulj AIOA MdJ © 9zZIS J[Is ul sureld zyuenb ore A[[e1oudd : uonoelj 9sIeo0))
"06:01 Jo oner “ wn O 18w J/5
: sjuouodwod [erourw dIseq ‘g
"BAIE [10) U} JO %07
Ansorod 1810} PajeWNSd ¢ AJWOPURI PAINGLISIP SPIOA [ ¢ (PPIM "W ¢' 0} dn wp
001) sjeuueyd dwos ¢ padeys Ie[nSoin ur ¢ (‘wu [ — wn () SYSna pajosunodIAIUI

aIe SY3nA maJ © s|em Sunempun ¢ (PPIM W) 009-0€) SPIoA Jeue[d pajepourioddsr

aIe SpIoA ¢ axmonns AYSnA M ¢ INJONIS QINSSI) JUBUIWO(] : SINJONISOIIIA "] 209 S6'ST L6'TC L1 ng 0F/SE-07/81
Ayeded Suipjoy J3jepp | une gy | une ¢/1
U013 Ul [, uf 10§ jo uondrssq
(3q31oM £q 9,) JUUOD) JAJBA\ o 3 Ly1suap qng | uozrioyg pdaq

(W) vguisert : BBk

(QV) T ubLLLY
D




45

*G6:G INOQE ST OTJeI J/0 PUE © PAYIOS [[oM  popunoIqns o}

Iem3ueqns € wp (S1-0G 9ZIS Ul Zjrenb-1un Maj AIoA "WIW 4°¢ — €] 9ZIS Ul (JSIY0S) sjuswdery
J¥oo1 zjrenb omydIouwgjowWl PAISYEIM UI SEIIOUI 9IOW [onw aIe sjuouodurod 9sIeod YL
"BaIR [10) A} JO 9,6 7-0T Ansoiod [€)0) pajewnisy JuswoSueLie

wopuel Ik SPIOA [[e ¢ s|jem Funenpun pue yroows ¢ padeys Je[ndou  (wn) 00L-0S)

Sy3na pajosuu0dIaIUI PUB SYSNA MIJ ¢ S[[em Surjg[npun pue Yloows ‘ (YIPIM W) 0SE-07) 09/9%

sp1oA Jeue[d o1e SpIoA “ormonxns A3o0[q Jemnsueqns pado[oAdp A[3Uons ST AINJONNSOIIIA 6S°S 0T LT 6L°TC LS'T od -0b/S€

"BOIE [£)0) O} JO % p-¢ IMoqe Adnooo pue ‘wiu | — wp)
00T 9ZIS Ul SI[NPOU APIXO-UJAl [JIM POXIUWE SPIXO oIl J1dA) owos pue ‘witt ¢'| — w) 00g 9ZIS
ur syuowdesy yoo1 orydiowelow 10ye odAy orydiowopnasd ¢ SO[Npou OpIXO-UA YIM PIXIW
OPIXO UOII QWIS ‘ 9,7-] JNOQE IOA0D ¢ saLrepunoq asnyjip o) dreys < wp 00gZ-0S  Soppow
OPIXO UOIl IM PaxIw Ae[d umoiq Suons 0} umoiq Ysippal : armeojopad snoydioury

"UOZLIOY JI[[131E JO JNSLINIRIBYD MOYS ¢ UOIOIS UIY) JO BOIE A} JO Yt

-€ IN0QE I9A0D ¢ W) (S]-07 WOl oSuel SSAUNOIY} ¢ SPIOA JO [[em oy} Suo[e Indo0 sSurf[yul
pue s3uneod Ae[d umoIq YSIMO[[oK 0} umolq ysiAeid ¢ mo[[oA 13| : a1mesjopad [eImxa],

-1 SSUIMO[[0} 9} S PIAISSqO dIe sarnjedjopad Jo sad£) omy : axmyeajopad '

*o1qe)-q pejernsoiod maj ¢ oriqej-q papoads ojddns Afurew st

£roeded uje wje
uondIS ury [, ur [ro§ jo uondrdsaq Suipoy 133eA\ SI ¢/1 L
(YS1am £q 9,) JUNU0D) JBAN 3 Ky1sudp yng UOZLIOH pdoq

(IN) upuiuer : BBk

(QV) T ULLELY
L




46

W § — W) 00ZZIS Ul syuewdely 3001 drydiouwrelow Jo paoyieom 1oiye adKy
os1rydoowropnoasd ¢ opIXO-UJA YIM PIXIUL PIXO UOIL JUBUNUO( "SALIEpUNoq asnyyip o) dreys
M WU g — W) )0Z 9ZIS Ul S9[Npou IpIX0 uor daneudardur A[3uons 0 A[xeam oawos

¢ armyeajopad snoydiowe oy pue UONIIS UIY} JO BIIE O} JO %8 INOQE JOAOD ¢ SPIOA JO [[BM 091

Jy Suore sFur[iyur pue sFureod Ae[o pajeurwe] A} Ing ¢ UOZLIOY dA0QR ) SB JB[IWIS AIDA 1'L1 80°0C S1°LE SE'1 1D -09/9%

"BAIE [10} AU} JO %G -0 IN0qe Adnooo pue "W §° — W) (SE 9ZIS Ul SA[NPOU dPIX0
-UJA JIIM POXIW dPIXO0 U0l o1dA) pue "W  — W) (O 9ZIS Ul syuswdelj yoo1 sydiowe)our
Joye od&y omydiowopnosd ¢ OPIXO-UAl YIM PIXIUW OPIXO UOII JUBUIWIO( SOLIEPUNOq dSNIJIp
01 dreys yym ‘wiw [ — wn) Q0] 9ZIS Ul So[npou apIxo uoli aaneuaiduwr A[Suons 0y Apjeom
Qwos Xujew-s oy} pajeudorduwr opIxo UOIl UMOIq NIep 0} ysippal A[edo] ¢ ozis pue adeys
SNOLIBA U)IM SO[})OW OPIXO UOII YJIM PIXIW AB[0 Um0Iq Suoms 0} Ysippal swos ¢ ammjeajopad
snoydiowe oy} pue UOIO9S UIY) JO BAIR Y} JO 9%()] INOQE J9A0d Pue W) (O¢-0 woi oSuer
SSOUYDIY) ¢ SPIOA JO [[em Ay} Suofe sSurjiyul pue sSureod Ae[o paAJRUIUE] UMOI] YSIMO[[OK
0] UMO0Iq YSIARIS ¢ MO[[94 31| ¢ arnjeajopad [BINX9) o1 Yorym ainjedjopad Jo sadA) om |,
"oLIqe]
-q papyoads oresowr AJ[eoo] ¢ oLqe)-q pajerns-otod pue papyoads-oiddns st Aurew ¢ [eLojew

3

pozis  Ae[o ¢ UMO0Iq YSIMO[[oA 0} umoiq Ysike1S ¢ mo[[ok 131 st sjuouodwod auly oy

Leded une uje
UuondAS ury I, ur 10§ jo uondrsaq Suipjoy 1eM ST ¢/1 ¢
(3YS1m £q 9,) JUU0)) JAJEBA\ w3 Aysudp yng | uozroy pdaq

() vguivert = HBLE

(QV) T ubLLLY
[




47

"BaIE [8)0} ) JO %G E-0€ Inoqe Adnooo

pue ¢ ‘umu g -w) Q¢ 9ZIS Ul SO[NPOU SPIXO-UJN UM PIXIW dprxo-uor o1dA) owos pue

U0pdIS UYL, Ul [10§ Jo uondLdsaq

Adeded Juipjoy J9jepp

une gy

une ¢/1

(3YSm £q 2/4) JUNUOD) JEBA\

L) 3 Lysuap g

UOZLIOH

pdag

(IN) ugwivere

HLk

(W) T ubLELY
L




48

‘sanssn

< 3

juerd poryruSi may Ao ¢ suonemjound owos ¢ sureld [BIOUIWI PUB SSBWOIOIW 0)
Sururess juowdid oredio se jussald ¢ [eudjew oury owesio snoydiowe juepunqy
: sjuouodwod o1uedio dIseq ¢
“Jy31] penrwisuen Jopun douereddde papoads pue panop ¢ [eLjew
PozIs IS ouly 0) Ae[O ¢ UMOIQ PUB UMOIQ USIMO[[9A 01 SuIpei3 umolq YsiAein
: uonoexy aurj
"QUIAI[O paloyjeam AUSIy moJ A10A pue ¢ pajios A[Jood ¢ papunoiqns
01 Jen3ueqns ¢ (‘W 9'] — W) OS] PIZIS) sjuawFesy Jo01 zuenb our[eIsA100)dA1d
pue  wpn 006-0S€ °zIs ul oSuel sjuowdel) Yool jJjeseq owos ¢ W) 00%-0ST
MY AIoA ¢ Wi 00T-0S M) € W) 0S-0] 9IS ul sureld zyrenb o[3uls are A[[erousn
1 uonoeIy 95180
"L6€ JO oner fwp) O ye iy §/o
: sjuouodwod [erourw dIseq ‘g
"BaIR [£10) oY)
J0 9%07-S1 2ouds a10d [e10) porewnsy ¢ spad ozis snouea pajeredas ¢ sjouueyd pue
¢ (W 00S-0€) sYSna pajosuuoorul pue [epadenur ¢ sproa Teue[d Jo ISISUOD SPIOA

¢ 2Imona)s Jenueld yym paxiwu aInjonys Ayo0[q Jemnsueqns padojoadp A[Suonsg

- 2IMINNSOIIA " [ 6v°'0C 91'9¢ S99 L80 udy 8C/9C-81/S1
Ayeded Suipjoy J3jepp | une gy | une ¢/1
U013 Ul [, uf 10§ jo uondrssq
(3q31oM £q 9,) JUUOD) JAJBA\ o 3 Ly1suap qng | uozrioyg pdaq

(D) JBRLELILE * iUl

(QV) T ubLLLY
[




49

‘uozuioy] Joddn 9y woJj JUSISJJIP JOU SI UOIIORIJ OULf oYL
*9Z1IS pues dulj AI9A Ul o1e sureid zjyrenb o[SuIs M9} AJoA “ww 9'7 — W) OS[

oz1s ul o3uel sjuowdelJ 001 J[eseq PaIdYIeom ATY3IY d1e A[[eIous3 SUOIORI) 9SIBOD J]
"BAIE [B]0) 9] JO 9,()Z INOQE O} ISBIIOUL dIB SPIOA ¢ 0L/S9

- spad az1s snoLeA dAey 91e50133R [10S pue dIMONIS AY00]q Je[NSURYNS S SINJONISOIITA LY 1T ov'sz | L8y 611 mg -05/8%

“BAIE [£)0) A} JO 9, € INOGE JIOAOD PUER ¢ SPIOA

SWOS U0 PA[[JUl pue Pajeod [BLIAJRW 2)BUOGIRD O} PUB ¢ XLIJeW-S o) 0} dSNJJIp (‘W /|
—wp) Q1) 9zIs ul d3uel ¢ sA[Npou 101 dul[[eIsA1001dAI0 oy, : danyedjopad auljeIsA1)

"BOIE [€)0) 9} JO 9% ¢-7 INoqe Adnodo ¢ soLepunoq

asngyrp 03 dreys pim ¢ wn) (S8-007 9ZIS Ul duel ¢ so[npou 9pIxo uolr pajeudorduwr umoiq

SIep 0} Pal Y} Pue ¢ SPIOA SWOS UO PAYeod AJ[ensn ¢ ozis pue adeys SNOLIBA ¢ SO[)OW IPIXO
UOII ()M POXIW AB[O UMOIq SUOXS 0} UMOIQ UYSIMO[[OA o], : armeajopad snoydiowry

1 9IMEe9Jopad g

"POIENUAIdNJIpUN

3

SI SSBWIOIOIW JO Ouqej-q 9yl ¢ ouAydiod uodo s1 uroped uonnquusip pojefor oyl

! SSeWIPUNOIL)

£roeded uje wje
uondIS uIy I, ui 10§ jo uondrasaq Suipoy 133eA\ Sl ¢/1 L
(YS1am £q 9,) JUNU0D) JBAN 3 Ky1sudp yng UOZLIOH pdoq

(WD) feRLELILE © HYBl

(QV) T ULLELY
L




50

¢ 9z1s pue adeys SNOLIBA ¢ SO[NOUL APIXO UOII YIIM PIXIU AB[O UMOIq SUOIS 0) UMOIq
USIMO[[OA oY) s& Juasald ¢ Junowe ) Ul 9100 210U Yonw s arnjeajopad snoydiowe ay |,
*o11qe]J-q QUI[[ISAIO ST OLIqe)-q Y ¢ JYS1] panrwsuer sopun readde papop ¢ [eLiojew 91o[ed
QuI[[eISA100}dAT0 Y)IM poXIw AB[O ¢ UMOIQ USIMO[[9A 0} UmOIq USIARIS ST UOT)ORI} QUL O [,
(W 009-0S1 pazis) syuawiSel 001 zyrenb aur[[eIsA1001dATI0 MaJ “uru ¢ [
—w 00 92Is ul dfuel s)uowSely }o01 J[eseq paroyeom A[USIy oIe SUONORI] ISIBOD ],
"BOIR [10) ) JO %0€
-G 99eds a10d 18101 parewsy © sppuURYD ¢ (W) 0OZT-001) SIOISIA MIJ ¢ * (W ['[ — W) OT)
sy3SnA pajosuuodIdiul pue [epadenur-ojur ¢ sproa seueld ¢ sproa Sunyoed punodwos d1e Sproa 091

* QIMONNS Te[NUBIS UL ISLIIDUT ST AINONSOIONU Y Inq "W 7~ 1 Wdap ay 0} Tejrunig LS€T vzl | 19°5T €Tl g | -so1/001

"BaIe [£10) AU} JO
%01 Inoqe 03 Jussaid ¢ Junowe Sy ul ISESIOUT AIOW Yonu St drnjedjopod dul[[eisK1o ay [
"BOIR [10} ) JO % /-G In0qe AdNnodo ¢ X1iew-s oy} 0 9SNIJIP PUB © SPIOA JWOS
U0 pojeod ¢ [eLIdjell JIUBSIO YIM PIXIUWE I8 owIos ¢ ozIs pue ddeys snoLeA ¢ Sa[ouw PIXo
UOII YJIM PAXIW AB[O Um0Iq SUOIS 0) UMOIQ YSIMO[[OA Y} ST arnjedjopad snoydiowe oy
*sonpisa1 anss1y jue[d pasodwosop A[ajeropow M) A1oA

¢ suonenyound ¢ yuowSid oruesio se Juasard ¢ oseaIdop 210w Yonw SI Jusuodwod oruedIo Ay

Ayeded uje uje
UuondAS ury I, ur 10§ jo uondrsaq Suipjoy 1yeA\ SI ¢/1 L
(y3Mm £q ¢/) JuduU0)) JAJeA\ 3 Kysuap yng uozLIoOH pdaq

(u) feRLELILE ¢ Pl

(QV) T ubLLLY
[



51

‘eale [e)0) Ay}

JO 9%07-S1 In0qe 19400 ¢ s3uneod-odAy onIo[ed sI A[[eo0] pue ¢ XINeul-S Y} 0} dSNJIP ‘Wl

9 — W) (S 9ZIs ur d3uLI ¢ SOMNPOU JNIO[Bd dUI[[BISAI0IdAID ST arnjeajopad aur[[eIsAIo Ay

"BOIE [£)0) O} JO 9,7-1 IN0oqe Adnodo ¢ XLijeuw-s oy} 0} 9SgJIp pue

uondIS UYL ul [10§ Jo uondrsaq

£yoeded uipjoy 19jep\

uje o1

une ¢/1

(QuSm £q %) JuAU0)) 1YEA

S 3 Lyisuap yng

UoZLIOH

pdaq

() feRLELILE ¢ HYWh

(QV) T ULLELY
L




52

ANNHUWHUIIN ANNEIN3IUMIINN vazdnbuzgadMgIHAY vosRuluNgusgan
)
au
1. AAUYIHBINN (NK)
Y [
AUTY Bl NANWAN 15-25/28 IUALAT WUNRAIANUHUMUUTIN 1.76 NTU/
4 a Y A d?’ = I [ o a d'osz' [}
QnIANEUAATLE ANNTUAWANVANTIY 1.87 NTN/QNUIANITUAINATNTY B2 579
a A 3 < @ s a { ng 1
ANNAN 25/28 - 45/58 uAAT uaziuIwiu 1.91 nFu/gnUANUANAS AT 2Bt1 329
k4 E2] 1
ANWAN 42/58 - 62/83 IHUANAT NITTDINNMTAADIVDIBUNT HIAYFIAAAINIWANWEN
Y
YDIUTIIAAAU LA TUFU 2Btk F1AWAN 62/83 - 120 IFUALAT AINNUHUMUUTIUNAD
3 Y 3| @ J a ng dy A A d? a ' 1
anaaanteeiiy 1.84 NTW/gNNANEUANAINITITININMINUTUYDIT BT
v 9 v 4
e dmsuanuansalumsguiivesdu nudunuiuauanuanaulsinaven
T 1 = Y o A Ay g y A 2 g
FOIIWNANNVUAWANNANVOHTIAA NA1IRIA1 $088216.33 Tutu Bml udnnuymiu
4 Y A
$ooav18.8 lutu Bm2 $ovaz24.21 lusu 2Bt1 uay Fooaz26.81 Tudu 2Btk w1y
a = 091} 4 =2 Y v a A [ A = . .
YAAUNUDIUNTTU 2Bm] Fanuedantaaauiini lideitioan19ssal (lithologic
] 4
discontinuity) ¥AN1TATIVADUNNYATUFIUAINIT0FUTUAIY liADITDIT2 119U Bn2
4 1
FAANWAN 25/28-42/58 IFUALAT NUFU 2Bt] F1IA1INAN 42/58-65/83 15UAAT 1103910
4 A 4 2 4
MEAIFULANUUANA DI NAUTFIVOUUDAU NA1IADTU Bm2 UdAdINY0I0YNIANYIL :
Y
DUNAALIDEA IMNY 85:15 1 TUFU 2Bl UTAFGIUUDDUNAKEI : DUNIAALDIANINY
35:65 HAZWUMTIADOVYDIDYNIAAUNHEI191NNTZVIUNTB2 AN (illuviated  clay) TuAY

Y 1
AINA1NNFUAY Fedoandoanumsany luaui

2. YAAUAITNEN (Sa)

fudu Bwl find1udn 1820 -46 a3 AU 1.84 n3u/gMNAR
udasudlanauiu 1.62 ﬂ%’u/@,ﬂmﬁﬁmuﬁmmﬁﬂ?u Bw3  $29A210@N 75/90 — 104
uAas weiieannludu Bwl auillnssadriaiusiia compact grain structure 3IUNU
intergrain vesicular pore structure éaﬁﬂ?mmmm«ﬁminﬁf@&lﬂdﬁfgu Bw3 Gﬁﬂﬁﬁﬂymz
Tnsesa1aveaduasiia subangular blocky structure 3IUA1 vesicular structure AIUANVAINITO
Glumié'm‘iywmﬁuﬁﬂ?mm Youays.28 Tudu Bwl  udwitududiy Zosaz7.02 sy Bwa
Wailtiteannludu Bwl NFAdINYDIOYNIANIIY : DUNIAALIDEA IMIAD 80:20 uA s

Bw3 UdAd U030y 1A : DYNINAZIDEA N 25:75 FI0UNIAAZIDEANANUAINITD

9 9
o

Y 3‘ a Y ' v W Ao =2 <3| a =2 =~
1umsqummamu"lmmmwmgmﬂwEmJ muuwmeHmﬂazmﬂmﬂuﬂimmqwm

9 9 v [
anuansasemsguihvesau lduinnhausunloynnazidealsumd

q



53

a 3 a J o [ :/‘ 3 aa o
FAAUTITTNY Msasvdeu luduInvesTuANa1N fvualugu Bw W?ﬂ%l&?u%ﬂﬂ

a

uANDN (cambic  horizon) AYINNITATIVAOUNIYaFugIuAUTuFoRl§iANTHYI N3
a =} Y 3 A Aa =
azauveseyMaaumiieInnnszuumsyzdadustianiioymanseuiliazideailu (clay
. . . . . £ o Y a a . A =2
mixed with fine silt size of quartz grain ) Fam limssziiuilsunm clay skin N¥INANUAN

a o < a x @ @
75/90-104 HUALUAT cluﬁummmmlﬂui]id °§\1fﬁll'liﬂﬁ\uﬂﬂl’l@g]}ﬂfﬂl"l]u%']ﬂﬂ"ﬁﬂﬁ'J"l]ﬁ@ll‘vnﬂ

3

9y Y o 9 a wa @ 09/1 =2 A 09/1 an a g 09/1
3] f,uimmanam@amsﬁuiumﬂgmmi AauaNAIslasusuINIRauANT NI WY

v J a

k4
HRE91519880 ALAANNED 75/90-104 UALATad 11

3
g

5UN 7 uaAENYUL¥09I91A vesicles TugARUATINGT NTZAVANNAN 18/20-46

EEUALIAT ppl

3. YARAWNYIYS (Pb)

AUTU B $29R0WEN 28/32-50/55 IURNAT TIAAMUHUML LTI 1.64 NS/
QmJ1ﬁf‘ﬁ«yuﬁgmmé’mﬁuqqsﬁmﬂu 1.74 ﬂ%ﬂ/gﬂmﬁﬁmuﬁmmﬁ%u 2Bt3 ¥39A21UAN 90/95
121/125 sufing fiennSinaresiufianasnin Josaz15-20 ludu B mdeifios
Youaz10Tud 286 1Hites dauanuannsalumsdumiwesdy fif esazs.4s Tudu e
uduituduiii Zevaz21.04 Tush 2863 ﬁyaf;ﬁmmﬂmmgmﬂ@hﬂuﬂ?mmfiwﬁﬁu@ﬂﬁﬂﬁ'w

= Jd A :]’ a gl Aa =2 9 = I A
H39AY 1/3 PITHIDANNYAUIY Taaludu B2 USuaninauaasaniousing 1/3 u1sdngd

U



54

= g =

Y} ' 5 a S da s (A = 9
0802 14.04 Lmﬁlu%u 2Bt3 ﬂﬁﬂﬂﬂluTﬂﬂuﬂﬂﬂﬂﬂjmlﬁﬂﬂﬂ 173 1150US e Sevaz27.09
Yy I KR a a [ 4 a = A d A Aa =<
LlﬁﬂQGI,WL‘HuENE]V]‘ﬁ‘Wﬁ"U'ENLLi’ENﬂ‘]J33ﬂ@‘]JGlL!GUu'lﬂ’t']Hﬂ?ﬂﬂﬂlﬁﬂﬂ?ﬂlﬂﬂ%ﬂﬂﬂﬂﬂ??ﬂﬂﬂllﬁ$
o o v 2 Jyyyw a ~ 1 q a2
Wﬂ@nq@ﬁ]\‘lﬁ']iJ'liﬂﬂﬂLﬂ‘]Jl!"Ill'Julﬂﬂlu‘lJﬁNTﬂ!ﬂﬂJ']ﬂﬂ'J"lGluﬂuslfu Bt2
a = d&’f = 2 Y v a A [ A S . .
YAAULNYTT WYY 2Bt3 G]N‘VilﬂEJE]\11’?1.!WlﬂﬂuiJﬂ'J"I?J]liJ@]’t’)Lu@QVIN‘ﬁim (lithologic
Y
discontinuity) Taemsas1aeonluneslUansnuaAuIanA19TE NI B2 529021080
a qﬂ// Il (] @ 3 @ 1
28/32-50/55 15 UALNUAT LA B 2Bt3 aanmu”lﬁjwmu Iﬂﬂiuﬂﬂ! Bt2 ﬁﬁﬂﬁfluﬂlﬂﬂﬂuﬂTﬂ
k4
NI : DUNIAASIDEA 1M1 40:60 AIUTU 2B UdAAIUUDIDYNIANIIU:BYNIAAZIDEA
R 80:20 LLAZNUMSIAADLVDIDYNIAAUMIIBI9INNTZVIUM LA (illuviated clay) Tu

a 1 :/l a 3 Y [
AuANNNFUAY Fadeandoenumsane Tuau

4. ¥AAUYDA (CK)

Q

Y
a v 1

a 1 1 o J
AUTU Bssgl $NANWAN 28 — 60 1UALAT TAIANUHUIMUUTIN 1.41 NTW/QNIIAN
a & A A Y A Y] 09;' A (% 4 a = 1
HUANATFINMNTNAABINFY Bssgd  AD 1.43 NTW/NUIANIYUAINAT IAgNAINUANAIL
= S 9 A a ' 1 ng I~ a Ao 1 09/’ o
gaaniies 1499105999919 Tudu Bssg3  wudlulFunandindidu Bssgl  1iuieq
9 v Y
AA1INDTY Bssg3 1ATIa5 199N aNHULUUUNDY (massive structure) VYUTNFU Bssgl NWUT0Y
Y 9
uan (crack structure) @IUANA 50 lUMsduihvesauiing Sooaz.11 Tudu Bssgl 17
AL 2 o9 oy o o & A P 4 a
ivwandeeilu Sesaz11.13 Tudu Bssgd Mailifioannmanuiuealsunasymavuia
9 3
Aumiion Tudu Bssgd HUBINA1IA0 8R51AIUVOIOYNIAKEI : DYNIAAZIBEANINY 15:85
3 [ 1 [ 1 1< 3
Tudu Bssgl tagoasdiuaina1nilu 10:90 Tugsi Bssgd
A ] I A A a g’ . =\ 491 A A g dy =
gAAUFO A (TUAUNAAIINAZNBUIIN (allvium) Tagiilaauni]uiiioaziden
A
na1fio lud Bssgl H529A21WAN 28-60 IvUANAT FAFIUUDIOYNIANYIL : DN IADLIDEN
' o = = =) A 421 =2 Y v Aa A qu
WAY 15 : 85 nagaymnazveallTmanivyuamuaNuanvenidaau lagnsu Bssg3
FIANWAN 100-160 1FUALAT HdAdIUV0OYMAKON 1 oYNIAAZIBIAMIND 10: 90
dy:/l @ [ 9y a < a Y I K
UONIINUYFY Bssgl Gaaasdnyaz Insaaiavosduiusila crack structure Haad iU
=1 1a ~ a A ] 9 I k4 [ dy a [l qgj I
mslinsaumilersiatanazrani laguiluedlsznounanvouiloAudIudu Bssgd 1ilu

] Y v
massive structure [HoI191MIMIINYDIAUNNATIUOIA LTI



55

1 8 uaasdnvaz InTead19wiia massive structure TugaAUTOIA NTZAVAWEN

100-160 IFUANAT ppl

5. gAAUINUHH (Bm)
P
a o 1 a 1 1 @ J
AULU Bssgl ‘H'J\iﬂ'ﬂllﬁﬂ 30-48 IEUALNAT ﬁmmmwumuuiw 1.33 ﬂﬁll/gﬂ‘ﬂ']ﬁﬂ
a = 3 9 S @ 4 a 3 [}
L"']ﬂ!ﬁLllﬁillﬁgllﬂﬁ'lllllﬂiﬂiﬂumﬂu@El Tﬂﬂllﬂ'] 1.22 ﬂﬁll/gﬂﬂ'lﬁﬂl“]fﬂﬁlllﬁiiu%u Bssg3 ¥

a 1 o J a Q’l‘ 1
ﬂ'J']llﬁﬂ 72-108/112 1B UAINAT agian 1.36 ﬂ'ﬁJ/Qﬂ‘U']ﬁﬂL“BuﬂLilﬂiluGﬁu Bg ‘H'Nﬂﬁ]"lllaﬂ

150-200 txudas laelitinnunerdesiulsuudunieiag iesnn liwodunieiag
v o =2 A 9 [ A 3 a S @ A . a =)
wuvuneveslagasanuaiulsznevitlueiunieIng 130 mineral matter 1OZOHUNTY

H
% =

< s ' ' a A a &£ g
214 ﬂlﬂu@QﬂﬂigﬂﬂUﬁjuﬁlﬁmm@QQUﬂ@ 61§ﬂ1ﬂmu1ﬂa$mﬂﬂ %Qlﬂuﬂuﬂ1ﬂﬂlu1ﬂﬂi1ﬂllﬁﬂ

Q

a = a £ o

k4
azmaﬂmaumﬂﬂumﬁm ﬁﬂﬁuﬂﬂﬁWﬂﬂTiﬁﬂllﬁzﬂﬂﬁ’Jﬂl’ﬂﬂﬂu 9 ‘VIﬂ‘Vgi}!ﬂﬂ cracks LAEANIY

v
A 1

' I v o w ]
UANANUDINIANDN manganiferous nodules ?fm]u‘ﬂi]i]EJmﬂmwumaﬂ1ﬂ31uwu1lauuiauﬂlaq

a =

2 Y
Aulinnunsdsiu wuRernuanuamnoaensguihvesauNINAIANNIAINTY So0
o Yy A & v o =T o
8213.06 T1uFU Bssgl tannunilu 508a216.37 Tudu Bssgd tazanauilu Sosaz12.71 Tudu
= :/, 1 Y o a dg, (% a Aa 1a = A I
Bz  Fududuangavesridadaulasyusdiuyiauazlsuavesusaumiernilu

pansznoulaensd

dl k) 2K o a []

“ljﬂau‘fhuﬁfl NaNHUSNAAIATINVYAAUTOILA Elﬂl’g)}uﬂ'liWUﬂ'liﬁgﬁﬂJﬂJ’]ﬁWﬂﬂ

Q
1 9
J v A

A15A15VBIUA (calcitic nodules) Fany ld TuAnamatud



56

11 9 uaasIaN®N manganiferous nodules TuggAAUTIUMT $39A2WEN 150-200

FUALLAT ppl

a v d

6. YAAHDIAINY (OK)

Q

E4
a o 1

AUTU Bwil BIANVAN 20/24 — 42/46 IFUAAT DAIANUHUMUUITIY 1.43 NTY/
¢ a < < o o '
Qﬂu1ﬁﬂl“]5u@lﬂﬂﬁllé}qﬁﬂa%aﬂﬁ’ﬂﬂlﬂu 1.36 NTU/QU.HU Glusb'u BWj3 GD"JQﬂ'J’]?Jﬁﬂ 54/56 —
1 ' 4
80/82 LHUSUUNT Lﬁ@\?fﬂ’]ﬂﬂ’]ﬁlwuﬁuﬂla\iﬂﬁ11']mslf'ﬂ\1'3'Nellﬂ\?ﬂuﬁ}jﬂ@ﬂ‘ﬁwaﬂlﬂ\iﬂqﬁgﬂuagﬁﬂﬁj

J a ~ 2 g J @ a dyw d?' "o
”U@\?'E]Qﬂ‘]J3Zﬂ’t’)‘UaUu'lﬂﬂuﬂ']ﬂﬂulﬁuﬂ?%ﬂlﬂuﬂﬂﬂﬂﬁZﬂﬂUﬁaﬂﬂlﬂﬂﬂu UDNIINUINVUDYND

u

! < J ' 72 :1' a Aa
mmuﬂﬂmqGl,uﬂ3ammmmmawaﬂmaﬂ’aaﬂ"l«muazuimk"lmmwuﬂummawaﬂmm

[ J 1 s 3 Al ] v a aA
maﬂ’e)aﬂ“lmmmzusmTi"l,cmﬂsammqa NITUAINNUHUUUUTINGINNFUAUNNNIANDN

fe

e

s v a

< 4 1 '; 1 :} a d 1
maneon laduazusa 1s laddr dauanuansalumsduihvesdunvziuediuyiauaz
a 1A = S 3 A d? 3 Y 3
USuaveausaumniled Taelinl s0eaz11.66 1uFu Bwil taziuyuantioslutu Bwi3 lag
S 9
171 Sovaz13.94
a v d Y a wva v S & I 1
gaAUeInINY 11nMsasvde ludeslianmsnumsazaunsonls lva Fuiluus
a a @ [ o a 1 3/’ a =4 9 [ 9 A Y
NAsIIINNITARIBA VS TN 15ATUAUANNNFUAY Fedoandoanudoyad 1avin
o Aa A

a @ < g/ 1
ﬂ'liﬁﬂ‘]el'lgluﬁu'lll uazuﬁm5q%uﬂmmmqﬁummﬂmﬂumﬂaumﬂiaﬂ(brackish water

deposit)



57

7. YAAUTIAA (Rs)
Y
AUTU Bsg  $I9ANEAN 15/20 — 30/50 LEUANAT UAIMNUHUMUUTIN 1.42 AU/
k4 a 9 A 4?} < 9 I [ k4 a 09/’ 1
gnunAnsuAasHd NNNIMAN ey 1.47 nTu/gninAnsuAmNas TUFY Bwgl $29A21
a [} 4 a QBJJ 1
N 30/50-75 IFUAAT LAZAAAUKNAD 1.05 NTW/GNUIANFUAILAT TUFU Bwg2 $I9AINEN
a <3 1 1 ] a a
75-110 L5UAIAT TAsazdiu lanaanuruduswesauianuulsdsiu a3
o P \ e e VA o a Aa <
wanenveuranoen lwauazusn s lsaifludiny nanAevuaunivianenvounan
4 1 J (a < = ] 9 1
pon lyauazusn1s lyadFunagenszlisanumuiusgeau liae druanuauso
9 :} a 1A A A d? < 9 = Y v a A A Y
TumsguihvesaunuNuSTnanNuIuEniosnuANNaNYININAAAY Aol 0807.98
o Y A & v 9 o o w A
Tugu Bg uannuilu 500a29.08 1o 598a210.06 TUFU Bwgl 1182 Bwg2 Mua1al tHo9910
a a 1A =1 d' I~ o [ a I~ o @
yiatazlsnasauviisIntluesflsznounanvesauiludiAny
Y v Y
gaAuTIda 11nnsasvdenluiel§ians wusuNazdy sesquioxides 114U Bsg
[ a & @ 1 [ r'd
¥IANUAN 15/20-30/50 15 UAINAT Fadoandvinunsans luauiy adruusa s lodwy

azauoglunoudnvesnidaay



58

‘sonssn jue[d SuIAl] ma) AI0A pue 9ZIS pue
odeys snotrea yym sonssy juejd payruSi] ma ¢ sanprsar onssy juefd pasodwooop
Ay31y 03 A[oreropowr owos ¢ [eLIdjeW dulj omuesio snoydiowe moy AIOA

: syuouodwos oruedio oiseq ¢
31| pepwisuer) 1opun douereadde papsyoods

3

pue ponop ¢ [eLIojew pazis Ae[O ¢ UMOIq UYSIMO[[oA 03 umoid ysikeid jySr
: uonoely oulf
"UOJNIZ PUE SUITBULINO) QIEX
¢ (I01q 29 9)1A00SNI) SAYE[J BOIW MAJ AIOA ¢ POYIOS A[2)eIopow ¢ papunol o}
Ten3ueqns ¢ (wi OQy-00] Pazis) zuenb-runi swos ¢ wn (G/-(Sg 9zIs ul zyenb
ourressArok[od pue wr (G/-0Sz 9z1s ul zuenb JuroeIo MoJ ¢ OZIS pues 9SIBOD
MQJ ¢ 9ZIS pues WNIpawWw pues dury A19A ur sureid zyrenb 9[3urs are A[jeIousn
: uonjORIj 9SIB0))
"ST:68Jo oner “ wd o ye ] 30
: sjuouoduod [erouru diseq ‘g
"BOIE [€)0) 9} JO %] 210d [€)0] Pajewnsy ¢ S|OUURYD MIJ AIOA ¢ S|[em
Supempun pue yroows © (Wl (OZ-0S) SIAISIA MIJ ¢ (wrl 00p-0S) sysna are

SPIOA “o1mjonys a1od Ie[norsoa urerdiour st A[[eoof ¢ arimonys ureid joedwo))

1 IMONNSOIINA “ | €€91 w9 SL'TC 891 g 8T/ST-S1
Kyoeded Suipjoy J193ep\ upe gy une ¢/1
U0 UIY [, Ul [10§ Jo uondriasaq
(Qy3Mm £q 9%,) JUNUOD) JAJEBA\ €-u1d 3 Kysudp yng UoOZLIOH pdaq

CIN) uiibery © HBBR

3

:GGPZ:R.@K;Q‘F@v@F 3@;~m3%6.mnamc\mn@ﬂd rmr;WWFC;ﬁGWFZFGZFHG MECEFIIILILIIELEY T UBLELY

S )




59

“XLIjeuW-§ oy}

0} 9SNJJIP SOLIEPUNOQ Y} PUB BAIE [€)0) ) JO 9,7 INOQE JOA0D ¢ wit /"] — wH
(0S 9ZIS Ul SO[))OW APIX0 U0l dANeUSIdWI UMOIq JIEp 0} UMOIq YSIPPAI Y

"BAIE [£)0) Y} JO 9, ¢-7 INOqe

I0A0D ¢ SPIOA pue sureld zjrenb owos U0 pIjeod OS[E puE SIIOW IPIXO UOIL
paxiw Ae[o umolq Suons 0} umoliq Ysimo[[ek ayy : axgesjopad snoydioury

“BOJE [B)0) AU} JO % p-€ INOQE JOA0D Wl () [-0S SSAUNOIY}

¢ SpIOA JO [[em 9y} Suofe pue sureid zuenb owos uo Indoo s3ul[yul pue
s3uneoo Ae[o umoIq YSIMO[[9A 0} umolq ysiAeid y3i| : aamesjopad [ermxo

1 9IMJeJopad '

"oLIqe)-q papoads ojddns may A1 ¢ oLIqe)-q pajeLns-o1od 0j-oueld juonboiy

SI SSBWOIdIW JO JLIqe)-q oy, oukydiod 9so0[o st ureped uonnquysip paye[ar oy

: SSewpunoln) ‘4

uo1IAS UIY L, uf [10§ Jo uondrsaq

Ayoeded Suipjoy J193ep\ une G|

une ¢/1

(QYS1aMm £q 2/,) JUNU0D) JNBAY

€-wd 3 Aysudp yng

uoZLIOH

pdaq

CIN) uniberu : HYwvl

()4 KZEG




60

“BAIE [£]0) A} JO 9,7~ INOQE JOA0D ¢ saLrepunoq adeys yim
¢ wn 008-0S] 9ZIS ul s9[npou 9pIxo uoll dAneuSardwr umolq ysIppal Y[
‘uozi1oy] Joddn oy 03 Jejruurs st arnyedyopad [eIn)xa) oy
‘sonss1 juerd paryrudiy
pue juowdid omedio se juosald pue osea1odp sI juouodwiod OIue3IO Y[,
‘parerns-o10d maj ¢ pajerns-ouers juonboiy s SSEWOIOI
Jo ouqej-q oy, "uozuoy Joddn oy uey) 9SEAIOUI SIOW YONUI SUI[BULINO)
oy ¢ (wr oSH-0§ pazis) zirenb-runi juonbouy ¢ sureid zyenb jo ozis pues
oulj 0} pues uIy AIOA JO JUNOWE A} UT ASBAIOUI ST Juouoduod dsIe0d Y
"BOIE [£)0) O} JO 9%,G -0 29eds a10d [e10} pojewnsy ¢ s[ouueyd
MIJ AIdA ¢ s[jem Sunemnpun ¢ (wrl (QQ[-00]) 9[0IS9A mdJ ¢ adeys reynForn

¢ (wrl 009-0S) SYSNA Pa1OAUUOIIdUI PuB SYINA dIe SPIOA -dImonns Aysna

s uress joedwod st arnjonnsordu oy} nq ¢ uozuoy 1addn oy) 0y Jejrurg 931 LE°L L1°9Z 181 ug 8C/TH-8T/ST
Ayoeded Suipjoy J193ep\ une G| une ¢/
uondAS uly |, ut frog o uonduasaq
(QYS1aMm £q 2/,) JUNU0D) JNBAY €-wd 3 Aysudp yng UoZLIOH pdaq

CIN) uniberu : HYwvl

()4 KEE




61

# —wrl g0 9z1s ur d3uer ¢ odeys Je[NFoLI ¢ OPIXO-UJAl YIM PIXIW IPIXO UOII
oAneugordwr umoIq JIep 0} umolq YsIppal si ainjeajopad snoydiowe oy

"BOIE [£)0) A} JO 9, €-7 INOQE JOA0J ¢ sureld zyrenb pue SproA dwos Uo o0

Juneoo Ae[o uIy) UMOIq YSIMO[[QA 03 A213 Y31 SI armyesjopad [eImxo) oy,
‘ssewro1orwt o3 Jurure)s juowdid oruesio may L1904 st juouoduwiod oruesio oy,

-ouAydiod 9500 st ureped uonnqrIsIp poje[ar Ay |, ¢ pojeLns-oueIs moj

K10A ¢ porerns-orod maj ¢ oLIqeJ-q parenuaIdgjIpun o) papdads ojddns s1 Ajurewr
¢ Teloyew Pazis Ae[d ¢ UMOIQ YSIMO[[QA 0} K213 JyJ1| st juouoduwiod aulj YL,

'¢9:6¢ unoqe

3 3

SI oljel J/0 9U) pue UOOIIZ Pue QUI[BULINO} dIel  91olq paldyjeam ¢ redsproy

<

MI] AIOA ¢ palIos Apojeropoul ¢ papunol o) Iemn3ueqns ¢ (W (G[-Q0S POZIS)
zyrenb-tuni pue (‘ww ¢[-1) dzis ur zuenb ourpjeysAokjod may ¢ (wr QL]
0} dn) ozIS pues 9sIB0J AIOA MIJ AIOA ¢ OZIS PUBS WINIPIUL MJJ ¢ OZIS PUBS dulf
0} pues durj A19A ur suresd zyrenb o[3urs uowroo st jusuoduIod 9sIL0I YT
‘BoIR
8303 9y} JO 9%,G7-0T ddeds a1od [ejo} pajewnsy ¢ sproa Sunyoed punodwod moj
A1oA ¢ sjem Sunempun ¢ (uw | —wi (g7) sy3na [epad-enur maj ¢ (wr 00¢-07)
Sp1oA Jeue[d POJEPOWIWONIE B SPIOA “0IMONNS Je[nuess st A[[ed0] ¢ aInjonns

Ayoo1q ren3ueqns podojoadp A[Suons 01 A[ejeIdpouw ST INJONISOIOIW Y

1TvC 6L°11 009¢ 6'1 ndc £8/C9-8S/y
Kyoeded Suipjoy J193ep\ upe gy une ¢/1
U0 U, Ul [10§ Jo uondriasaq
(QySMm £q 9%,) JUNUO)) JAJEA\ €-u1d 3 Kysudp yng UoZLIOH pdaq

CIN) uiibeHy © HBBR

(ew) T uvLeLy




62

"BOIE [B10} A} JO %G
noqe Adnooo ¢ xmew-s oy} pojeusordul ¢ OPIXO-UN YIM IPIXO UOII A[[BO0] pue
so[npou apIxo uoll pajyeudarduwn punodwods umoiq JIep 0} umoiq ysippar Ay,
"9SBAIOOP QJOW yonw d1e saryeajopad snoydiowe oy,
‘eole
[©10} 2} JO %-€ INOQe J2A09 ¢ sSSulf[IFul pue s3uneod Ae[d YOIy} 0} UIY) oYL,
*OLIqeJ-q PAjeLIS-0urIS MIJ ¢ pajerns-o1od st A[[eoo]
¢ pojenuoIdyyIpun 0) papyoads ojddns Afurews SI SSBWOIONU JO OLIQe]-q oYL
*G/:$T INOqe SI O1jel J/0 o) ¢ 9SBaIOUl [BLIQ)BUL dULJ Oy ]
-asearour APYSs s1 A)101q paroyieam pue redspjoy
oy, sureid zyrenb jo azis pues oury A19A Ajurewr s1 juduoduiod 9sIe0d ],
“BoIR [B10} AU} JO %0€

jnoqe 0} asearour s1 doeds sproa oy spad 9zis snorrea ore saje3oi33e [10s oYL

18'9C 0591 R334 781 e 0CI-£8/29
"BOIE [B)0} Y} JO %,0f INOQE JOA0D ¢ satrepunoq dIeys 03 9snyJIp ym ¢ wu
Lydeded Suipjoy 193epp une g1 une ¢/1
U0 WY, ul [fo§ Jo uonduasaq
(QY3am £q 9,) JUNUO)) IIBA\ ¢-und 3 AJ1sudp yng UOZLIOY pdaq

CIN) urirerY : HULR

(@) T urLeLy




63

"BoIe [)0) 9} JO 9% p-€
JNOQE 19A0D ¢ XLIJBUI-S df) pajeudarduul opIXo-UA YIm PoXIW PIX0 UOIL 3y} pue
¢ oz1s pue odeys SNOLIBA OABY SO[}JOW OPIXO UOII [JIM PIxIwl Ae[d umoiq Suons
0) UMOIqQ USIMO[[A QY] ‘BoIe [€}0} Y} JO 9,7-] INOQe IA0D ¢ sTurneod Aefd
ury) oy pajerns oueid-oj-orod may A1oA ¢ pojenuoIdjjipun o3 papoads orddns
AJurewr SI SSBWOIOIW JO OLIqej-q oy [, sureld ziienb jo ozIs pues oulj jo junowe

oy ur osearour s1 juouodwiod 9sIeod Ay Inq ¢ uozuoy toddn oy 0y reqruag

18°8¢ crel €6'LY ade 0L1-0T1
Lydeded Suipjoy 193epp une g1 une ¢/1
U0 WY, ul [fo§ Jo uonduasaq
(QY3am £q 9,) JUNUO)) IIBA\ ¢-und 3 AJ1sudp yng UOZLIOH pdaq

CIN) urirerY : HULR

(@) T urLeLy




64

-oz1s pue adeys snotrea ansst jued paryrugiy
M9J A19A ¢ surel3 [erdulw pue ssewo1drw o) Suture)s Judwidid oruesio AJurey
: syuouodwos druedIo Jiseq ¢
‘311 panrwisueny sopun seadde papyoads pue
Ponop ¢ [eLIdJewW PIZIS I[IS dulj 0} A UuMOIq ysiAei3 0} MO[[oA Y31 : uonoelj AUl
"UODIIZ PUB QUITRULINOY TeI ¢ 9)1101q PIISIBIM MO] ¢ (2)1)01q
29 9)IAOJSNUI) SAYB[J BITW  "UItll ¢'[ — W 0O PazIs (duroooru 29 ase[do1de(d) redsproy

3

Jwos ¢ pajos Apood ¢ pepunoiqns o) Jen3ue ¢ ww | pazIs juowdelj }oo1 zyrenb

orydiowrejowr axe1 ¢ wir ()(L-00] PAZIS Zirenb-tunt may ¢ ww ¢'] — w )Gz 9ZIS ul d3uer

zyrenb ourpeysA1oAjod swos ¢ (wr (OL-007) 9ZIS pues dSILOD 0} pues WNIPAW MIJ ¢
9zIs pues dulj 0} J[IS WO d3uel 9IS ¢ sureld zyrenb o[FuIs UOWWOD : UOT)OBI) 9SILO))
07:08 Jo oner “ wrl (T ye yrury 30

: syuouodwiod [erourll dIseq "7

"BAIE [8)0) A} JO %7 ]-0] dords a1od [e10) pajeumnsq * (Wl 00¢-0S) SA[OISOA

pue s[iem Sunempun ¢ adeys rengorm aaey A[rensn ¢ ('t [ — wr (¢) SYSNA Jo ISISUOD

SPIOA ¢ aImonns o10d IJBMOISOAUTEISINUI PIM PIXIW ormonns urers joedwo)

- 9IMONASOISIA “| 8C’¢S L9'L S6'Cl 78’1 [mg 9Y-0¢/81
Lyeded Suipjoy 1ajep | une gy | une ¢/1
0N UL, Ul [10S Jo uondrdsa(y
(QYSPMm £q %) JUU0D) JAJBA\ L 3 Aysuap ng | vozriog | wdaq

(eS) LBMELR © HUYLH

(ew) z urLeLy




65

“BOJE 1810} Y} JO 9G] 9oeds
a10d e10) pajewnsy ¢ sjrem Sunenpun ‘ odeys re[n3axr aaey Aqrensn ¢ (‘wwg — w 1)
SYSNA Pa)ooUUODIAIUL PUE SYINA © ("Wl '] — WH ()¢) SO[IISIA QI8 SPIOA "9INJONIS JB[NOISIA $01
M POXIW o1njon)s A300[q JeynSueqns padojoAap AJojeIopouu SI dINJONISOIIW Y I, 0L 8112 | 07'8¢C 91 emg -06/SL
"BaIE [8)0] AU} JO %€
-7 moqe Adnooo ¢ sauepunoq asnyjip 03 dieys yum ¢ ‘ww /g — win (G| PIZIS SO[NpPouU 9pIXo
uoar dAneuSaIdwr umoIq JIep dy} ¢ 9,7-1 INOQe I9A0D ¢ XINew-S 9y} 0} ISNIJIP SILIBPUNOq
oy) pue sureid zyenb pue SPIOA OWOS UO PIjeod AJ[ensn OzIS SNOLIBA SO[)IOW IPIXO
uoIl PIM paxIw Ae[d umolq 3uons 0} umolq YsImo[[ek Y[, : aamedjopad snoydiowry
“BOIE [B)0) A} JO %] INOQE IOA0D © SPIOA JWOS UO
IN020 SSUI[[Iyul pue S3UILOd AB[O MY} 0} UIY} UumOIq ysiAeid oy ], : armjedjopad jermyxa],
1 SOINJBOJOPId 'S
‘porerns-o1od maJ AI0A ¢ ParenuUAIdLIpU) 03 PI[0ads orddns
SI SSBWOIOIW JO ouqej-q oyl -ouAydiod osofo s uroped uonnquusip paje[ar /o oyl

! SSeWIpUNoIn)

Leded e une
uondAS uIy L, ut [ros jo uondridsaq SuIpoy 1djeA\ Sl ¢/1 .
(y3m £q 2) JUUO)) INBA\ w3 A)sudp yng | uozioy pdaq

(eS) LBMEED : HBUBR

(W) T ubLELY
[N




66

“BAIR O} JO 9, [ In0oqe juasaid ¢ popunoi ¢ wiri
0t-01 PIZIS SIUSWIAIOXD [BUWIUL [I0S UMOI] YSIPPAI o} ST a1njeajopad JUSWOIOXo oY ],
"BOIR [B)0} 9} JO 9%,G[-0] Inoqe Adnooo
sureid zyenb pue spIoA owos U0 s3UNL0I snoldjIueguBW o1e A[[ed0] pue ¢ wr (06 PazIs
so[npou asoueuew AY) ¢ soLrepunoq asnJip 03 dreys yim wil 006-00 ] PIZIS ¢ sofpow
oprx0 uoJr dAneusaIdwr umoIq YIep 0} umolq YsIppal a3 ¢ sSuneod-1senb pue s3uneod
-0dAy oprx0 9soue3uewl Y)Im paXIW dPIxo uoll oy se juasard ainjesjopad snoydiow oy ],
“BOIR [B)0) Y] 9,8 IN0qe JOA0D ‘ wH )(08-0S | POZIS sjuowiFesy Ae[o
prduiy pue ¢ Ae[o 9ouoSuLyaIlq Y31y MOyS SIWIAWOS Wi ()GZ-0] SsouoIy Sulf[iyur pue
s3uneod Aeo AIs pajeurwe] umoiq ysikers o) mofjeA ofed st armyesjopad armyxa) oy |,
uasaid suorrenyound swos 1nq uozuoy 1oddn ayy 03 Jeqrwis st judwdid oruesio oy
ouAydiod o1od st wzeped uonnqiusip pojerar
Yy, ‘parerns-o1od juonbayy ¢ pajenuasayipun o3 pappoads opddns Aurew st ouqej-q Ay
*GL:Gg xo1dde st onyer 3o
pue osearour APYSJIS s soyey) Borw Ay [, ¢ wl (0G-0SZ Pzis Jedsp[oy may A1oa < wird 081
pazis syuswiey yo01 zyenb orydiowrelow ¢ win ()Op-007 Pozis zuenb-tun arer ¢ wil ()6
-0S1 pazis zyuenb ourfeisA1o Ajod may A1oa < wirl )0L-004 o361 ¢ wnl 0Gz-0G] Ma¥ ¢ wirl

001-0S pue ‘ wl og-Q dzis ur oFuer sureid ziyrenb o[3uIs Ajurews s UonNILIf ASIROD A ],

uopIIS Ul [, ul [1og jo uondrsaq

Lroeded uipjoy 1epp | une g1 | une ¢/1

(Y3ram £q %) JUdIU0D) 1A\

L 8 Kysuadp yng

uozrioy | pdaq

(e) LAMeLR © HBL

(@V) T ubLELY
L




67

*SSeUoIoI
0) Surureys juowid omwedio se juosaid ¢ [erdjewr ouy omwedio snoydiowe mIJ AIA
: syuouodwod oruesIo dIseq ¢
‘WyS1| paptwsuen) 1opun douereadde papsjoads pue papop ¢ [eLIoewr
Pazis J[is aulj 0} AB[d ¢ UMOIQ YSIMO[[OA pue MO[[9A 0} Surperd umoiq ysiAeIs Y|
1 uonoRIy Ul
"U0dIIZ dIel ¢ duI[RWLINO} pue (W (GZ-0f PazIs) Tedsplay may A1oA € ayoiq
Ppaloyjeam pue (9)101q 29 SNAOISNU) SAE[J BIIW WS  Papos Al1ood ¢ papunoil 0} rensue
‘w47 — wi Qg 9z1s ul zyrenb durfeisAoA[od pue wr (09-00¢ 9Z1s Ul zyenb Furyoerd
moJ ¢ wr (069-0L 9z1s ul zyenb-runr swos ¢ wr 007 1-00F M A1OA ¢ WMl (0GE-00T M
‘wr 0G1-0S pue  wil (G-0g 9zIs ur sureld zyrenb o[3uls a1e A[[eIouds : uonoely 3IsIe0))
"09:0% Jo onex “ wl (1 ye | /o
: syuouodwod [erourw dIseq ‘g
‘Bale [810) 91} JO %0C-S1

ooeds a10d [e101 pajeWINSY ¢ S[oUUBRYD MIJ AIOA ¢ S[[em poows ¢ (wrl )0G-(0S) I[IISIA MIJ ¢

s[jem Sunempun ¢ (‘ww| — Wi ()g) SYSNA PI)OOUUOIIAUI ATB SPIOA ¢ [BLISTRUI [10S [epady $S/0S
+ IMONNSOISNA [ SY'8 6S°S 14! Y91 ad -C¢/8C
Keded une une
uo1)d3§ uIy L, ui [ro§ jo uondridsaq Surpoy 1yeM 1 § €/1 L
(y3om £q ¢/) JUNUO)) JAJBA\ 3 Qisuap g UoZLIOH pdaq
(ad) efiewmi : nuuk

(@) T urLeLy




68

¢ *0Z:08 Inoqe SI o1jel I/ puk ‘ pajios Af1ood ¢ papunor o}
ren3ueqns ¢ (wr OOz 01 dn pazis) ureid zirenb Jo 9z1s pues 9s1L0O AI9A MIJ AIOA PUR JZIS
pues dury Mo ¢ pues oulj AI9A 0} J[IS JO JUNOWE A} UL 9SBIOUL ST Juouoduiod 951809 [,

"BAIR [€)0} 9} JO 9,0 doeds a1od

[©10) pajewnsy ¢ S[oUULYD M3 AI0A ¢ s[[em Supe[npun pue yroows © (W 008-0S) A[OISIA pue ST1/12I
sySna a1e sproA ‘ oxmonns uresd pedpriq ma ¢ aIxmonns urers Joedwods S1 AINJONNSOIOIW Y ], $0'12 509 60°'LT L1 ade -56/06
"eaIe [2)0}

A} JO %t-€ INoqe Adnooo pue ¢ XLIBW-S 9} 0) ISNIJIP ¢ [ELIDJBW JTULTIO [HIM PIXTW SO
oprxo uoir snoydiowe awos pue wi ((,-00Z 9ZIS Ul A[SU0ns 0} A[9)LIOPOW ¢ SA[HOW IPIXO
uoll aAneudardur yim paxmu Ae[o umoiq 3uons 0} MO[[QA : aimesjopad snoydiowry
"BOIE [B10) AU} JO 9%,G7-0T INOqe 19409 ¢ sureld zirenb
JWos pue SPIOA JO [[eam 3y} Suole 1nodo (snded Aepo se) sSurfjyur pue s3uneoo Aeo Ajis
0} AB[O UMOIq [SIMO[[9A pue mo[[o£ 0} Surpeid umoiq ysiAe1s 131 : aanjedjopad [eImxo],
1 9IMe9JOPdd ‘G
*011qQeJ-q pAjeLs-ourI3 Mo ¢ oLIqej-q pajerns-oiod juonbaig ¢ papsoeds orddns
AJurew SI SSewroJorul Jo ouqej-q oy “ouAydiod asopo st uroped uonnquysip paredr Ayl

: SSeWIpuUNoIL)

£eded une uje
uondIS ury L, ut [1o§ jo uondrsaq Surpjoy 1)eM SI ¢/ L
(usm £q ;) Judgu0) 1JBA 8 fyisudp yng | uozLioy mdoq

(ad) giteami @ ok

(@) T urLeLy




69

“BAIR [B)0) A} JO 9,7~ INOQe I9A0D ¢ it
059-08 9ZIS Ul ¢ SO[)OW APIX0 uodl dAneusaIdwr umolq Suoms 0) UMoiq YsIMO[[RA YL
"BoIE €10}
AU} JO % p-€ INOQE I2A0D pue ‘ Wil OG-0 SSAuNoIy) ¢ sSuIf[yul pue sSuneod Ae[o pajeurure|
¢ umoIq YsImoq[ek pue umoiq ysikei3 oy 3urpeid mo[[oA 31| st armeajopad [eImxe) oy ],
*0LIqRJ-q PJBLIS-OURIS MIJ € OLIGR)-q PIRLIS
-o10d st A[[eo0[ ¢ pajenualajjipun o) papoads ojddns are AJurewr ¢ [erIojew PazIs I[IS AULJ 0}
Keo ¢ umoiq YsIMo[[ek pue umoliq ysikeid o3 Jurpeid mojoA 1y3iy st juouoduwiod aury Y],
-oumyo8 moj ¢ oukydiod
Aqurew st uroped uonnquisip paje[ol YL, ¢ 9SeAIOOp e I1)0Iq PAIdYIEIM ) Ing ¢ UOZLIOY

Joddn ay) uey) oseaIoUl AIOW UYONW I8 duUI[BULINO} pue (W (009-0L Pazis) Tedspiay oyl

U0RIIS UIYL ul [0S Jo uondLdsaq

Ayoeded uipjoy 193

une gy

une ¢/1

(usm £q ;) Judgu0) 19)BA

L 3 Kyisudp g

UoZLIOH

pdoq

(ad) giesms

Huh

(@) T urLeLy




70

"0, 7-1 Adnooo s3ur[yur pue s3uneod Ae[o umoiq Ysimoq[ok oy, : arnjesjopad [eImIx9]
'94,G-€ moqe Adnooo pue sapowr
pajedaI33e opIXo UON UMOIq YSIPpal 9y} ale A[[e1oudn : samjeajopad snoydiowry
: SOIMJBAJOP{ °§
‘paroads-orddns Apeom 03 pajenuaiejjipun
SI ssewoloiul oy} Jo ouqej-q Ay ¢ oukydoid uodo s1 uonnqusp paje[dar /o YL
: SSBWIPUNOIL)
‘adeys pue ozis snoLrea ¢ [erojew duly orueSio snoydiowe oy are A[urejy
: sjuouodwod Jruegio Jiseq "¢
‘Y31 paprwsuern; sopun seadde papsyoads
pue payop ¢ [eLIdjew Pazis AB[O 0) PAZIS J[IS Ul AIOA ¢ Umolq UsIAeI3 : uonoely dulg
9ZIS pues 9sIe0d
0} wnIpaw ur Ie yorym sureld zuenb usxoiq Apuonboiy ¢ pozis pues wnipatw 0) pPIZIS I[Is
woly 93uel ¢ papunoiqns 0} Jen3ueqns ¢ sureld zyrenb so[Suls jueUIWOP : UONILI] ISIBOD)
68:G1 xoidde oner y/o < wn o1 e mwiy J/0
: syuouodwod [eIouIw dIseq ‘7
“%%L Moqe st A1so1od pajewnsa [10) ¢ (Wl )OS [-00) SO[OISIA dY) [BUOISEII0

¢ sproa reueld jo 3s1suoo sorod ¢ aimjonns Ay3na sI A[[BOO[ ¢ 9IMONNS YOBIO JUBUILIO(

+ SAIMONNSOISIA | I1°6 §0°CT Ir'le Il [3ssg | 09-8¢C
Aoeded 3uipjoy a9jepn | une gy | une ¢/
uondIS ury I, ul [1og jo uondrrdsaq
(YSam £Aq ¢/) JUdRUO)) JIBA\ L 3 Ayisuap yng | wozrioy | yadaq
(10) uwmives : Huuk

(@) T urLeLy




71

‘uozuoy Joddn ot Juorolyip
10U 9B SONISLIdNIRIRYD JOYI0 Y, “% /-G mMoqe Adnddo 03 asearour arnjeajopad snoydiowre

QUL ‘TR POZIS AB[D 0} PAZIS J[IS UL} AIOA ¢ MO[[OA SIUMOI] ST UONIRI] dulj oY ]

"PAZIS pues duIj 0) PAZIS J[IS WOy 9FULI PIZIS PUL JUNOWE Ul SSEIIISP UONIRIJ ISILOD Y], 091
"06:01 Xoxdde SI ORI J/0 U} € SI[OISIA MIJ SINJONIS JAISSEUW A[TBSU ST AINJONNSOIDIW Y | ST II LS'LT 0L'8€ 'l ¢3ssg -001
£1oeded Suipjoy 1jep\ | une g1 | une ¢/
uopIIS UYL, ul [10§ Jo uondLsaq
(Y3m £q 9%,) JUNUOD) JNBAN o 3 Kisudp yng | wozrioyg | wpdaq
(D) wiives : AYLh

()4 KEE




72

"0/, € In0qe Adnooo ¢ adeys pue pazis SNOLIBA ¢ SO[NPOU SnOIJIueIueul
uMmOoIq YSIYOB[q PU. UMOIq JIep 0} umolq ysiuelo ay : sornjedjopad snoydiouwry
%S
mnoqe Adnooo pue wr (0OE-00] PIZIS ¢ SIMNPOU dNId[ed MOYs : sarnjedjopad dur[[eIsA1)
1 SoINJBAJOPa  °S
‘parenjuLISFIpUN
SI SSBWOIOTW 3y} JOo ouqej-q oy ¢ oukydiod uado st wonnquysip paje[er Jo oyl
! SSBWIPUNOIL) “§
juasaxd quoy : syuduoduwrod oruedio oiseq ¢
JYSI] popTwISue) Jopun
Jeadde popop ¢ [edjew pazIs AB[O 0) PIZIS I[IS UL} AIOA ¢ 013 YSTUMOIQ : UONIRI) Ul |
(wrl 0oL X 004 01 dn) 9zIS pues 251205 0 WINIPAW MIJ © AZIS puLs dulj AI9A 0} I[IS
ur aIe yoIym papunoiqns o} renSueqns ¢ sureid zyrenb o[SuIs JUBUIWOP : UOIOBI) 9SILOD
68:G1 xoidde oner j/o < wr o1 e wy J/0
: syuouodwod [erduIw d1seq ‘7
“%0T
-GT moqe st Ayisorod pajewnsd 1830} ¢ SPIoA Ieue[d 110YS pPUB SIOQUILYO [BUOISEII0 ¢ SYInA

padeys A[Ie[n3oLr JO JSISUOD SAI0J ¢ SINIONIS JIBID SI A[[BOO] ¢ IMONns AYInA jueurio(q

- 9IMINNSOIdNA “ [ 90°¢l 60°6C 69°Cy €e’l [3ssg | 8+-0¢
Aoeded 3uipjoy a9jepn | une gy | une ¢/
uondIS ury I, ul [1og jo uondrrdsaq
(YSam £Aq ¢/) JUdRUO)) JIBA\ L 3 Ayisuap yng | wozrioy | yadaq

() UALL = YL

(@) T urLeLy




73

9% > Adnooo 0} 9sBaI09P SU0ISAWI] JUI[[BISAIO Y} Inq uozuoy Jaddn ay) 0} Jejrug

ILCl clrec 81y 9¢'1 3g 002-0ST
‘uoziioy 1oddn oty 03 reqruas
SI o1)SLIg)ORIRYD JOYJ0 Y], "uozLioy Joddn oy woiy 9,z 1noqe Adnooo 03 aseardop armedjopad
QuI[eISAId YT "9%(0-L Inoqe st Aysorod ¢ sproa reueld jioys ¢ y3na padeys Apremn3oxn jo T11/801
JSISUOD S9I0 “dInjonys Ayoo[q Jendueqns sI A[[eI0] ¢ 2IMONNS AYSNA ST INJONNSOIOIW Y, LE91 7°0€ 18°9% w1 ¢3ssg -zl
Aeded une une
uonIdS uly L, ut [1og jo uondrdsaq Surpjoy e SI €/1 L
(QYsPMm £q 9,) JUNUOD) INBA\ 3 Aysuap yng UOZLIOH pdaq

(ug) [URLL : YR

(@) T urLeLy




74

se Judsal : saxnjesjopad snoydioury
1 saInyedyopad ‘g
"papyoads oresowr pue papyoads-o(dds jo paxiwu
SI SSBWOIDIW ) JO JLIqej-q oy} pue dukydiod uado st uornqginsip pajear /o ayL,
! SSBWPUNOIL)
‘syp1jo3Ayd ot Judnbaiy ¢ suonenound ur uowto))
: syuouodwod o1uesIo dIseq ¢
‘yS1| papIwsuen
ur teadde popop ¢ pazis iis auly 03 Ae[d ¢ umolq YsiAeid I : uonoely dulj
"0Z1S
pues 9SIB0O AIOA UI SJUOWISEI] JIYD M)  zuenb ourfeisA1o4jod 10 zyrenb uoyoiq
aIe A[[ensn surels pues 9sIe0d AI9A 9y} pue ¢ Je[n3ue oIe A[[BIoUdS ¢ 9ZIS pues 9sI1e0d
KI10A 0) 9zIS JIs ¢ ouel 9z1s opim ul sureld zuenb jueuno( : uonORI) 9SILOD
68:61 xoxdde onjer 3o < wr o ye paywy /o
: syuouodwod [erouIw Jised ‘7

%01 Moqe

3

st Ayisorod pojewnso ¢ odeys Jen3olir ur sySnA [[em yjoows oy} pue sproa reuefd

ParepowIiodde Jo Isisuod sarod ¢ ormonns AYSnA yim paxXIw 2Injonns Inssij

- 9ImINNSOIdNA “ [ 99°11 1L°0¢ LETE el 1mg | 9v/cv-+2/0T
£oeded Suipjoy 1jepp | une g1 | une ¢/
uond3S ULy, ul [1o§ yo uondrasaq
(YySPMm £q 24) JUNUO)) INBA\ L 3 Kyisudp yng | uozrioyg pdaq

(10) Augute : sk

(@) T urLeLy




75

"OPI]S 31} JO BAIR O} JO Yyt-7 IN0qe AdNod0 0} 9seaI109p s3uneoosisenb
pue-odAy 2j1so1el mo[[oA mens oY) pue Funeodrsenb IpIxo UOI UMOIq YSIPPAI JIep Y], ‘UmoIq YSIA.IS 1y3I|
S1 uonoely oulj YL, "69:6¢ xoxdde oryer 3o < wr (] e pajrw] J/o "BAIE (810} AY) JO %0 INOqe St Ayisorod ¢ aInjonns Syl

AySnA ur jJueUIIOP ST AINJONIISOIDIA "9SUEI 9ZIS OPIM UI SureS zyenb o1e Aj3sowr pue ¢ 9seaIOUl UOT)ORI] 9SIB0D YL, 8S°TT zc81 | 06°62 H -901

"SILIBPUNOQ dSNJJIP dARY YoIym s3uneododAy pue-isenb se sjuasaid (o401 In0qe ) aysorel sy pue < apis
oY) JO BAIE AY) JO %(H-0€ JOA0D SIMNPOU PAJUIOISIP SPIX0-9] UMOIQ YSIPPAI SIEp YL "BAIE [€}0} Y} JO 9G] InOqe
st Ansosod (pim win 009-00T) [SUURYD pue SpIoA Teue[d pajepOWIOddL JO ISISU0D saiod ¢ 2Inonys [suueyd pue 78/08

arjonys A)o0[q JenSueqns Yim pOXIW 2INJONLS YOrIO UI JURUIWIOP dINJONISOIIIW INq UOZLIOY SAOQE dY) 0 JE[IUS Y6°€l e | 1v9¢ 9¢'1 cimg -9S/%S

*0/4,G IOQE 19A00 pue s3uneod0dAy dsorel Mo[[oA mens oy} pasodwrrodns 9prxo UoIr umoiq YsIippal jrep oyl ‘I]
"BAIE I} JO 9,0 ¢ INOqe YSINSUnSIp ¢ SpISUI 9JITUOWI|

JO so[pow dAeY sownowos ¢ sarrepunoq dieys aaey A[erousd ¢ sojnpou 9)e30133e OpIX0 UOI UMOIQ YSIPPAI NIe(] ‘T

£oeded
Suipjoy une uje
uonddS ury [, ut [ro§ jo uondrsaq REILINN SI ¢/1 L
(yspm 3 Aisuap
£q %) Judu0) 1B Aing uozioy | wdoq

(10) Augute : sk

(@¥) T urLeLy




76

"UOT)00S UIY) A} JO BOIE A} JO 9,67 INOQE I0A0D asoy) ¢ Sumeoo-1senb pue
-0d£y] se juosaxd soprxo uoar snoydiowre dwos ¢ saLIEPUNOq ASNIFIP 0) dreys ¢ 9zis snorreA
¢ so[npou 91e3a138e snosusFowoy ¢ (IYS1] JUSPIOUT) UMOIQ YSIPpal 0) umolg : snoydioury
1 2INJARIOPAJ °§
‘pIjeLS Wopuel
SI SSBUWIOIONU Oy} JO OLIqej-q Y], “oukydiod pooeds uado st uonnquysip pajerar /o ayL,
! SSEWIPUNOID)
'SONIPAS aNss)
juerd moy K10 ‘suonemund pue s[enojewr oury orueSio snoydiowe se A[urewr sIoo0
: syuouodwod oruedio diseq ¢
ELEL
panrwsuen Jopun douereddde papop ¢ [eLIvjew Pozis Ae[O ¢ UMOIq YSIARID) : UOTORIJ Ul ]
(W 001-0$ PUe W) 0§
-01) 9zIs pues aulj AI9A 01 )[1s ul sureid zyenb o[3uls a1e AJSow sureln) : UONORI] 3SIBOD)
"86:CJO oner i W Q[ 18I J/0
: spuouodwoo [erour oiseq ‘g
"%501 99eds a10d [810) pajRWNSH *(19)WERIP

uI W) 0SE-00]) SO[OISaA pue sySna moj ¢ sproa Jeueyd AJurewr ore SpIoA ¢ 2IMONNS JovI)

+ IMINISOIIN “| 86'L (WA 74 8¢°CE oWl 3sg 05/0€-0T/ST
Lydeded Suipjoy 19jepp une g1 une ¢/1
U0 UYL, ul [fo§ Jo uonduiasaq
(QY3am £q 9,) JUNUO)) IIBA\ ¢-und 3 AJ1sudp yng UOZLIOY pdaq

(s9) BELE : HUBLR

(@¥) T urLeLy




77

"UO0103S UIY) A} JO BAIR
2y} Jo 9,6 noqe syuasaid arnjeajopad snoydiowre oy, "s3ureod-1senb pue-odAy aprxo uos
snoydiowe umoiq ysippar moj ¢ sappowr aysorel Ajurew s axmjesjopad snoydiowe oy,
"BaIE A JO %G INOQE JOA0D PUE YOIy} 0} ury) ¢ sSuneod Ae[o pajusLio A[Suoxns 0} Ajojerapour
st axmeajopad [ernyxa) oy, "parerns-o1od ma) pue pajerns papdads sresow A[[edo] ¢ pajeLns
wopuer A[UIeu SI SSeWoIoN Y} Jo oLIqej-q oy [, “eoueieadde papop pue [eLsjew pazis Aed

¢ Ke13 ysSIMo[[oA JYSI| ST UOIORI) dUIJ QY] "9ZIS pues aulj AIOA 0} JIs ul sureid zyrenb oj3urs

are Apsouwr sureid oy  (06:0] INOGe SI ORI J/9 9], *aseatoul APYSIS SI UOTORI 3SIB0D JY [, 90°01 €6°'€T 66'€E SOl smg 011-SL
*OPIS A} JO BAIE A JO
%09 1NOQE 19A09 (IYSI] JUIPIOUL U JIOJ0d MO[[OA MmeX)S) SISOIel yIIm pajeroosse Jy3i| juspioul
Ul 0[O0 UMOIq YSIPPal/pal) dqNeway / NYeos e ¢ s3uneoo-isenb 01-0dAy oy pue azis
SNOLIBA UT SO[Npou 9)e3133e uoIr o], *9seaIour 9[qeIopIsuod st arnjeajopad snoydiowe oy, 80°6 6v'1C LS'0€ at 13mg SL-0S/0€
Lydeded Suipjoy 19jepp une g1 une ¢/1
uoNd3S Wiy, ul [0S Jo uondridssq
(QY3am £q 9,) JUNUO)) IIBA\ ¢-und 3 AJ1sudp yng UOZLIOY pdaq

(s9) BELE : HUBLR

(@¥) T urLeLy




78

agumamsauiinanu
~ A Aa | Ao w & A A
nanmsnautianmenmvesauiluamandidylsemsniadensniyaula
Y [
Wouny Tagmwizmaniguazanuamnsalumsvou lyvessn sawdeszauanudunn
3} ¢ A a a o { a 1
wyamnsogari I 19use Temniivomsniganlala eduilundesiinsanainaina
Y
RUWHUTINUDIAY  (Bulk density) Lmzﬂ3mmmm1umaéjuﬁwawu (water holding
. a S W 1 9 Aa wva o [ A Aa < o 1 9 as
capacity)  910MIAATIEHAIAING U TAMIVOIRI0819AUNTINTINUAI0819A 87T
(] < 09.:‘ 1 ] a oy a I
mwz 0619 lsnausissanuruuluswvesan tazanuansalumsduihvesdu 1fu
v ' 4 v
gesdravinaasNlmganTed uniu 1@ 11019 NILNT WA UNANTOANUUANA VD
o o P o ' Y wa a ] Y o Y =
anaviuq lanezih ldgmsud lvauti@nemenmaesau lagndesassameaurgiug 1a 39
o a a 4 [ a a o ] Y] a
donihmadamsinziiadagiuaumnldinsandlemsnuruda LU A 1A
1 4
ATNAOUHIUNADIYANT I
Y
MINMIANEIANANUHUILHUTWAzANUENT0 lumsduiwesauaouduiu 11
gaau laun gaautunou gauug yaaunass yaaueldss gauaann yaau
Aa Aa a a <3 a o o &
Tas1y gaaulsimys yaauthudes geawdoeniu gaauuInman Lazyaaua 100wl
v v
Tagdusuiadu  wazdleAuagiu  wud  JadehnruguanuMuILiuI NI UAD

v o

Taseadaveadudaianudunus lngaseaevuna Usunar uazANuasIiod 193509119901
<

S

pgludn  Usunaduniedng  WSwanawiunlzilu  vazlSnamsasauuranenvan

k4 v
@ Y Y

a [ o a " 3 [ 1
20N 1Hd  SINUNFUAUNTTZAVWALIMS TATIas NAUANIINIZIAIANURUIUUIINUD

Aa o ' qﬂjl A Aa 19 9 A a9 1 o ] Aa 9
AUAMNNFUAUNTMINAN TATINT1VIAUNBENIT AUTUYAAUUIY (Nu) Tasdadialu
9 1 v
FUAY 2 B2 H94 1AT9831900 angular blocky structure HAIANUHUMUUIINUBIAUAINN
z £~ 9 a . . z £ A Y a IS
U Btl 90 In59a3 9U09AUIULY bridged grain structure Lae YU E2 9% Tns a3 wvoeawilu
U bridged grain structure FRThal single grain structure
a 1 1 A A 1 a da @ o &Y 1 ]
vinauazlTnavesresinanieg luaunlanuduiusiumaNuHINUL BT WLAL
Y 1 Y
anuamnsalumsgnivesdu AugugaAwBoanIu (Ch) FFu Btl Jainnunuindusm
v Y Y ] Y ¥ Y
An11Fu B2 taganuamsnlumsduiivesdudnigu Be 1es1ndu Btl 99319U09
=) = d' 1 1 = =) d‘ 1 3 1 1 d‘d 1 1 Qal'
Auvvan N uarldTnannnn gy B Tagresinnivinalvymaniu (20
Aa A 1 ~ v g’ I ¥ A 9 '

Tuaseu — 2 Haawas) lumnsonazdnnuiin 13 ldiesninag Tna luamuus a Tfua9ves

Tan

P '
=< [ ]

dmsuapiugahldaulanurnuuduswgeuausulugaautides (Bg) %
QSJ‘ a ] ' 09/’ 4 a J a { 1 09/’
FuAU Btl IANUHULLHUTINNNNITY BS Hoannnusiudaa lulFunaininni u

v S o 3’ a QSJ‘ ° ' o’/’ Y
B3 vazdernunildanuamnsolumsduiwesauludsu Bl dnidu BB dresui



79

] (% a o 4 2 A -4 a 4 v A
wugﬁﬂaﬂumﬂummswm (Ln) “dﬁﬁﬂTiLWM%“IJEUENL?{‘HVIuU%W@ﬁﬁﬁWﬂﬂ’ﬂNﬁﬂﬂlﬂﬂﬁﬁW@@ﬂu

v 9 9
mldauimanumunudusiuiu tazanuamnsa lumsguihvesduanas

1 a

daaulunquimnu 7 yaauniimsdne1dun geaunuewn yaaudszys yaau

=) a

WMY5Yy3 yaauTeun yaauthunil yaauensny tazyaauseda wuilaseadeuesaums

Q Q
4

A A A A 1a 3
LW11ﬁumaﬂﬂimmmgmﬂmmﬂﬂumﬁEJ’J %uﬂmamiﬂumﬁmuazmmzaumawaﬂmaﬂ

o @ 1

J < Y 1 ] ;;y a o '
i’)ﬂﬂ"lc]iﬂ Lﬂuﬂﬁ]’ﬂﬂ?ﬂﬂﬂlu@]ﬂﬂ1ﬂ'J111141!%!;1!1!i'JllLLﬁS’J?‘ITJ"I?J?(W?JTSﬂjuﬂ"ﬁé‘:ﬂu"ﬂﬂ\iﬂuﬂﬂl%uﬂ;ﬂ

k4
v Aa

AUTIINYT (Sa) FUAU Bwl édﬁiﬂidﬁ%ﬁ%ﬁﬂ compact grain structure 3241 intergrain
vesicular pore structure UAIANUHUWUUIINGINT Fudu Bw3 Falldnar Tassafrnvesin
¥UA subangular blocky structure 32UAY vesicular structure uazmmmmmiumié’m‘iwm
uludi Bwl TlSmasinhiu Bw3 Lﬁmmﬂﬂmﬁ'uﬁummauﬂmmumﬁumﬁﬂﬂuaf;’lu

Bw3 11194

£ daa a '

a < I3 I @ J
“]JiiJ'lmfﬂi’ﬁ$ﬁ'iJiJ'JaW’f]ﬂWiﬁﬂ@@ﬂllcﬁﬂﬂlﬂuaﬂﬂiﬁlfJWuﬂVliJﬂTlﬁWﬁ@@ﬂ1ﬂ’)'liJ

] g’ a [ 1 a Jo o a v A
wumuumuuazmmmmmiumi?juuwm@u PNLTUEAAUDIANTNY (Ok) UASYAAUIITA
1 :JI a Aa < I a <} S 1 ! 3

(Rs) Tﬂawmwuﬂu‘ﬂumawaﬂmaﬂaaﬂ'lcmﬂimmqqﬂﬁ]wmmmwumuumuqﬂmwu

a g

a { < J a Ao 1 1 g’
ﬂuﬁﬂJﬂJﬂaW@ﬂlﬁaﬂ@’E)ﬂmb’ﬂiuﬂilﬂﬂ!‘ﬂﬁWﬂ'ﬂ ﬁ")uﬂ'ﬂﬂJﬁWNWﬁﬂiuﬂWifﬁ:ﬂJum@ﬁﬂuﬂ%%

d? (Y a a 1a ~ A J @ a [~ o @ a AAa aa
IUDY U%u@Llaxﬂimmui@umummﬂumﬂﬂizﬂaumﬂmmﬂmﬂummy AUNULLITAU
9

= a XK o 9 . I = Y o 4 1 1a ~
tlIratanafd IAge (swelling clay) Paziianuamnsalumsduilageanimsdumiie,
A A 1 = 1 Y . o 1 a 9 A & A
wiiah lawnsagananela (non-swelling clay) ausugaauinuyil (Bm) Faiiaing
2 1
ANNFUAUIWFINIYAAUDU

< Y o Y o a Y ( FY wva
ﬂgLﬁuulﬂ'J']ﬂ']ﬁl‘!'l:ﬂ;'lusll@ﬂ;]jaﬂaﬁﬂ!iWHﬂu‘N'IGLGD"]J53Ifﬂﬂ«!Gluﬂ’luﬁllﬂﬂﬂ’mﬂWﬂﬂ’lW“Uﬂﬁ

'
o w =

aulinnudwgfizi Innaudsawmgi Indulimnianemeniwag tuazaunsa

=

] 9
Ysilganionenislfianmunz auundnen mvesauiiug 01 wu ms lowsuluszauan

a

A

o . A o . A q a A o = Y
N3N subsoiling ¥59N1TNT slotting LWﬂslTiﬂ"liﬁ]ﬁUusUﬂ\ﬁ”IﬂWﬂffﬂll"liﬂ‘VfENaﬂiNul‘]Jhlﬂ "I
A a A d‘d d‘ = 1 a a 3 = 9 d' ]
Lﬁi’)ﬂsb'uﬂ“]Ji’]\iWGIfﬂllizll‘]JﬁﬂTIthllNﬁﬂig‘i/l‘]_mﬂﬂﬁL%iﬂgﬂTﬂﬂuuu"]NiﬂiﬁﬁiNﬂh

' v K I 9 dyw 9 o 1o A A (A wa
mmzﬁmgiusmuamﬂumu ‘L!i’]ﬂﬁﬂﬂl!ENZ‘TﬁNﬂ'Nllll‘L!Gli]uﬂuﬂl‘i/lfﬂﬁ"lﬁﬁi‘VI‘]JQII@NWL!
a I o { @ va a { Y] a 4
’JLﬂi'l$W’)i]EJLﬁfJ'JﬂUﬁNUGWINﬂWEJﬂWW%ﬂﬂﬂuﬁwgﬂﬂﬂgﬁuﬂuNaﬂWi’JLﬂiT%WLLaZﬁ1M1§ﬂ

a D, Ny a y < y o 0 y
E]‘ﬁ‘]ﬂilﬂ’)ﬁlﬂﬁﬂﬂ?i‘l/ﬂ\‘l’)‘i/]ﬁﬂﬁ'lﬁﬁiglunﬂﬂﬁmﬂu‘ﬂigﬂW ‘W5@ll‘VN’(?fﬁJ'liﬂLLug‘L!'ILL"LJ’J'I/]NLLﬂllsU
Y Ll = a A 9 = o a o a
Vl,ﬂﬂfJNiJ“lJigﬁ‘l/]‘ﬁﬂTW uaz“lumumiﬁﬂmmimgummzmﬁnuuﬂﬂu I@EJLQWWZI‘N?%‘]J‘]J

a 2 . 9 [ a o [ A Aa o A
PUNIVITIUAYU (Soil Taxonomy) VoyayadygIvAuNaNNINTUdNIluMTITIRFIA

U a ga9

~

Y Y o Aa I a o (B a a A g A o
VYIIIAAUNUUA ﬂﬂu%uﬂﬂjWﬁﬂﬂﬂﬂ‘ﬂﬂl@ﬁﬂu%uﬂiﬂ Wﬁﬂlﬂuﬁzﬂﬂuﬂ@,ﬂWﬂWWNWI@ﬂlli\i

U

IS

Y Y [
Tyarwveslan  wieaznewimndudy  wennniduinnldnsneaulideiio i

Aa @ 1 a a [~
53919Me7 (lithologic discontimunity) AuFUgAAUTIUNOU YaAUWUDWN 1TUAY WTEMS



80

% o 09/’ aa o 1 1 QSJ‘ Aaa o a o a ng; aa o
ﬁuaumsmﬁmwuwmmmmm L%u%mmaﬂﬁﬂ@ﬂﬂﬁ“luﬁlgmuﬂjmmu W?@Gﬁuﬂu(ﬂﬂﬂ
4 a a a a a a <3
’é]"lilﬂﬁﬁﬂiﬂ“]gﬂﬂl!ﬂﬂWﬁ@ﬁ Gl):ﬂﬂu‘(’ljﬁ‘ﬁﬁ G]gﬂﬂL!I‘ﬂﬁ'lGIf ‘Ijﬂﬂul%ﬂ\iﬂ']u HaggaaunuIniyian
I 9 9 09/' aa o o ) Yy 1 ~ o 1
wWuau Llagﬁlu‘]_l'Nﬂﬁ\iﬂ?i'llﬁ]ﬁﬂillﬂ?ﬂﬁunﬁ]'lﬂﬂTﬁﬁ\Hﬂ@ m%mzm'l@”lmmmms ANLYU

A & o I :/l aa o a [
FAAUTTINY GﬁﬂﬂTﬁuﬂiﬁlﬂu%uauﬁ]ﬂﬂ!ﬂ?J‘]Jﬂil!ﬂTﬂﬁu"lll meﬂmim’mﬁaﬂu
Y Aa va 1 Aa = 9 = A Y qﬂ// aa o
W’E)\TIJQ‘]J@]fﬂﬁW‘]_l'Nﬂ"liﬁgﬁiﬁuf‘]ﬂ@lgﬂ?ﬂﬂulﬁuEJ’J’IHﬂﬂ"Ii“I%aNLWﬂﬂW@VIﬁ]%iWLﬂu%uﬁu%ﬂﬂ

4 A I Y
p15waan 1uau

VolauaIUL

[ a < A a g a Ia a A~
%ﬂuﬁﬂﬂﬂﬁmﬁWUﬂu Lﬂu%@uﬁﬂmﬂéﬁuﬂWﬂﬂWﬁ'JLﬂﬁ131’7@1!11!%71’]11“1‘533%6]51{5]61]&!37]

EX] U

4
a <K { ] % 1

a 1 a o g z = o & A A o
ﬂﬁ]ﬂiﬁﬂﬂ’l\?”]Gluﬂumﬂﬂluiu!?ﬁ’lﬁﬂ’lﬂ’lﬁLﬂ‘U@l'JfJEJ'I\‘] muuﬁwmm%1!:1]1!@&11&&1&1%5{5’@@141
3 o ] i a 4 A % 1 ] a
ﬂ"lﬁlﬂﬂ@]')'t’)fJ']\‘]Lﬁ'ﬂ'JLﬂﬁ']gﬁﬁ'llﬂﬂﬂ']ﬁﬂ']ﬂﬂﬁlw “dﬁﬂulﬁjllﬂ AIMUA U UUTINUDIAU uae
Y g‘ a = @ A Y v o 3 o 1 A A J
ﬂ'J']iJﬁ”IllWiﬂGluﬂ']ﬁQNu’]ﬂl@ﬂﬂuslul'lﬁ'llﬂ‘(’J'Jﬂuﬁﬁ'f]Wﬁ’E)llﬂuﬂ‘Uﬂ'lﬁlﬂ‘]J@]’Ji’]fJ'l\‘llWi’]'Jlﬂi']gﬁﬂqﬁ
[ a 9 o Aa Aagq 1 a A 1 ¢ A o o Y Aa A
dugiuau  udeyagaduguay  Tlrvzldiswalse Temimednirlil1desuelusoq
CZ a = 1 an‘ 1o o yJ Aa BZ = a y Y
FUUANWNYNTINUDIAUWINYUNIUY Lm‘(’l\?ﬁnﬂﬁf]u’]ul‘]JGlGlfﬂ‘ﬁ‘]J']EJﬁiJ‘]J@W]'NLﬂN‘U@QﬂuUlﬂﬂ'JfJ
T W [ <3| Y o W o Aa o a a
IUNU L!agﬂﬂﬁl%}LUUﬁaﬂﬂ']Uﬁ']ﬂﬂljluﬂ”lﬁﬁﬂ‘]el']ﬂ”liﬂ']!,u@klagfﬂ"llluﬂﬂu AINITUVBUNINITIY
dy av Y = = Aa 9 a o LY o Y
uaﬂmﬂmm’sﬁmmuimwmm ﬂ"lﬁﬂﬂbl']ﬂ"lslfugﬂHLN1@38L71ﬂ1!ﬂﬂ15Vl?LLNu@'IW]J%W]”IlVf

a 4 1T W a J C%
aunsaigainswuaz lddeagidumasiag uaznszuiumsnanvesnauz Tuuaazgadiiy

o o a

y Y 1 v R o Yy 9 o 9 o av Y 1
"lﬂmm%uﬂumuuhlmwamﬁ]aﬁm’dmgmﬂu ﬁ”llmau”l"lﬂml%‘ia,lim”lﬂﬁﬂmm’mﬂmumm

U Q

'
Y Y o a

Y I T =} A =} yd' A Av A A
"lmﬂuasnm HAZIUDNNNNe 4 1 @mﬂgummmfmmsnmmﬂmaammuﬂumﬂﬂﬁzgm

1 Y = 4 Ay KR o F7 a 9
AN leﬂi’JiJ”]Ji%G]gmmﬂL‘]Jﬁﬂuﬂiz’ﬁﬂﬂﬁml!ﬁglﬁuﬂwa\ﬂuﬂﬂﬂ i]\iuﬂhl@]31\11u3°]f'lﬂ1iﬂ'luﬂﬁ

[ a

o o [ aw | { [ v a L @ a
ﬁmiTHQHﬁﬂ31Nﬁ1ﬂﬂJﬁ1WﬂJ\ﬂu3ﬂﬂllaglﬂuﬁfJE]lIi‘]Jle?J\‘luﬂ'J‘l/]ﬁﬂﬁ'lﬁﬁiGluigﬂﬂu'luT’]fW]

D

a o Y v a Y o Aa a Y
i]\iﬂ')iﬁ'\?!ﬁﬁllllazﬁ'u‘]J{lW‘Llﬂ'JTIEl’]ﬁ’lﬁ@]ﬂﬂwmu’l%ﬂﬂ']']Mﬁ’liJ’]iﬂiuHN')“]ﬂﬂ’lﬁlﬂW’]ZﬂTL!

f9Na



81

1PNA1591994

Adams, W.A., 1973. The effect of organic matter on the bulk and true densities of some

uncultivated podzolic soils. J.Soils Sci., 24 : 10-17.

Aina, P.O., Periaswamy, S.P., 1985. Estimating available water-holding capacity of western
Nigerian soils from soil texture and bulk density, using core and sieved samples. Soil

Sci. 140, 55-58

Agrawal R.P., 1991. Water and nutrient management in sandy soils by compaction. Soil Tillage

Res. 19: 121-130

Brewer, R. 1964. Fabric and mineral analysis of soils. John Wiley & Sons Inc., NY.

Brewer, R. 1976. Fabric and mineral analysis of soils. Reprint of 1964 ed., with suppl. material.

Robert E. Cringer Publ. Co., Huntington, NY.

Brewer, R., J.R. Sleeman, and R.C. Foster. 1983. The fabric of Australian soils.p. 439-476.
In_Division of soils, CSIRO (ed.) Soils : an Australian viewpoint. CSIRO : Melbourne/

Acadamic Press, London.

Bullock, P., N. Fedoroff, and A. Jongerius, G. Stoops, T. Tursina, and others. 1985. Handb. for

soil thin section decription. Waine Res. Publ., Walverhampton, England.

Boix, C., Calvo, A., Schoorl, J.M., Soriano Soto, M.D., 1996. Influencia de la estructura y usos
del suelo en las caracteristicas de retencion hidrica de suelos mediterraneos sobre

litologia caliza. Cadernos 21, 588-596

Brady, N. C. 1974. The Nature and Properties of Soils. Macmillan Publishing Co., Inc., New

York. 639 p.



82

Bruand A., C. Hartmann, S. Rattana-Anupap, P. Sindhusen, R. Poss., and M. Hardy. 2004.
Composition, fabric and porosity of on Arenic haplustalf of Northeast Thailand : Relation

to penetration resistance Soil. Sci. Soc. Am. J. 68: 185-193.

Calvert, C. S., S. W. Buol and S. B. Weed. 1980. Mineralogical characteristics and
transformations of vertical rock-saprolite-soil sequence in the North Carolina piedmont.

Soil Sci. Soc. Amer. Proc. 44: 1096-1103.

Cady, J.G. 1965. Petrographic microscope techniques. In C.A. Black, D.D. Evans, J.L. White,
L.E. Ensminger, and F.E. Clark (eds.) Methods of soil analysis. Part 1. Physical and
mineralogical properties, including statistics of measurement and sampling. 1" ed. Agron.

9:604-631.

Cady, J.G., L.P. Wilding and L.R. Drees. 1986. Petrographic microscope techniques. In A.
Klute (ed.) Methods of soil analysis. Part 1. Physical and mineralogical methods. 2" ed.

Agronomy 9:198-204.

Dexter, A.R., 2004. Soil physical quality. Part 1. Theory, effects of soil texture, density, and

organic matter, and effects on root growth. Geoderma 120, 201-201.

Dino Torri *, Jean Poesenb, Fabio Monaci', Ermanno Busoni’ "C.N.R.-Res. Centre on Soil
Genesis, Classif. And Cartogr., P.le Cascine 15, -50144 Firenzw, Italy *Research
Associate,National Fund for Scientific Research, Laboratory for Experimental

Geomorphology, K.U. Leuven, Redingenstraat, 16bits, B-3000 Leuven, Belgium.

Duniway, M.C., J.E. Herrick and H.C. Monger. 2010. Spatial and temporal variability of plant
available water in calcium carbonate- cemented soils and consequences for arid

ecosystem resilience. Oecologia 163: 215-226

Franzluebbers, A.J. 2002. Water infiltration and soil structure related to organic matter and its

stratification with depth. Soil Tillage Res.66 : 197-205



83

Hakasson, 1,. 1990. A method for characterizing the state of compactness of the plough layer. Soil

Tillage Res. 16, 105-120.

Jongerius, A . and G.K. Rutherford (ed.) 1979. Glossary of soil micromorphology. Pudoc,

Wageningen.

Koolen, A.J., Kuipers, H., 1983. Agricultural Soil Mechanics. Springer, New York, 241 pp.

Lajtha K, Bloomer SH (1988) Factors affecting phosphathe sorption and phosphate retention in a

desert ecosystem. Soil Sci 146 : 160-167

Lutz, J. F. and R. W. Leumer. 1939. Pore-size distribution as related to permeability of soils. Soil

Sci. Soc. Amer. J. 4: 28-31.

Mengel K (1994) Iron availability in plant-tissues-iron chlorosis on calcareous soils. Plant Soil

165 :275-283

Millar, E. C., M. L. Turk and H. D. Foth. 1964. Fundamental of Soil Science. John Wiley and

Sons, Inc., New York. 491 p.

O’Brien, E. L. and S. W. Buol. 1984. Physical transformations in a vertical soil saprolite

sequence. Soil Sci. Amer. J. 48: 354-357.

Roth, C.H. 1997. Bulk density of surface crusts : depth functions and relationships to

texture. Catena 29 : 223-237.

Stoops, G., and A. Jongerius. 1975. Prorosal for micromorphological classification in soil
materials. I. A classification of the related distribution of coarse and fine particles.

Geoderma. 13:189-200.



84

Stewart et al. (1970) showed both empirically and theoretically that fine earth bulk density

decreasea with increasing rook fragment content.

Stewart, V.I., W.A. and Abdulla, H.H., 1970. Quantitative pedological studies on soils derived
from Silurian mudstones : 11 the relationship between stone content and the apparent

density of the fine earth. J. Soil Sci., 21(2) : 248-255.

Soil Conservation Service. 1996 Soil Survey Laboratory Methods Manual. USDA-SCS Soil Serv.

Invest. Rep. no.42. U.S Gort. Print. office, Washington, DC.

Tejada, M., Gonzales, J.L., 2008. Influence of two organic amendments on the soil physical

properties, soil loses, sediment and runoff water quality. Geoderma 145, 325-334.

Tori, D., J. Poeser, F. Monaci, E. Busoni. 1994. Rock fragment content and fine soil bulk density.

Catena., 23:65-71.

USDA-NRCS, 1996. Soil Quality Resource Concerns : Compaction. USDA-NRCS Soil Quality

Inst., Ames, IA. http://www.statlab.iastate.edu/survey/SQI/sqihome.shtml.

Voorhees, W.B., 1986. Compaction causes and effects. Crops Soils Mag., Dec. 1986 : 8-9.

Zibilske, L.M., and J.M. Bradford. 2007. Soil aggregation, aggregate carbon and nitrogen, and

moisture retention induced by conservation tillage. Soil Sci. Soc. Am. J. 71: 793-802



85

Soil Profile Description

Soil name: Ban Thon-moderately well drained and noncemented Profile code No.:

variants (Bh-mw, noncemented)

Classification (Taxonomy) (1999): Sandy, siliceous, isohyperthermic, Oxyaquic Haplorthods

Location: near the junction of Rong Rian Wat Tha Khlaeng, east of the road rom junction to Ban Khung

Wiman, Tambon Sanam Chai, Amphoe Tha Mai, Changwat Chanthaburi

Sheet Name: Ban Khot Hoi No.: 5334 11
Coordinate: 136955
Relief: undulating

Elevation: 16 m.
Slope:  2-3%

Physiography: old beach ridge

Parent material: beach sand

Drainage: moderately well drained Permeability: rapid

Runoff: moderate

Ground water depth: 1.3 m.

Flooding depth: - cm. Duration: -  month Frequency: -
Annual rainfall: 2874.0 mm. Mean Temp.: 26.8 C Climate type: Tropical Monsoon (Am)
Natural Vegetation or Land Use: pineapple
Other:
Described by: Satira Udomsri Date: January 5, 2000
Horizon  Depth(cm) Description
Ap 0-10 Light brownish gray (10YR 6/2) sand; single grain; loose; nonsticky and nonplastic;
few very fine roots; medium acid (field pH 5.5); clear and smooth boundary
C 10-50/55  Light gray (10YR 7/2) sand; single grain; loose; nonsticky and nonplastic; few very
fine and fine roots; very slightly acid (field pH 6.5); clear and wavy boundary
Bhl 50/55-65 Mixed dark brown (7.5YR 3/4) and dark yellowish brown (10YR 3/4) sand; single
grain; loose; nonsticky and nonplastic; few fine roots; slightly acid (field pH 6.0);
gladual and smooth boundary
Bh2 65- Brownish yellow (10YR 6/8) sand; few spot of dark grayish brown (10YR 4/2); single
95/105  grain; loose; nonsticky and nonplastic; some soft Fe&Mn approx. 5 %; very slightly
acid (field pH 6.5); gladual and wavy boundary
Bh3 95/105-  Pinkish white (7.5YR 8/2) sand; common fine distinct brownish yellow (10YR 6/8) and
130 brown (10YR 5/3) and spot of dark grayish brown (10YR 4/2); single grain; loose;

nonsticky and nonplastic; strongly acid (field pH 5.0)
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Soil Profile Description

Soil name: Na Khu Profile code No.: Nu

Classification (1998): Loamy/clayey, mixed ?, isohyperthermic Arenic Plinthaquic Haplustults

Location: Field plot of Mr. Saeng Toe-damma, south of road from Ban Don Kloi-Ban Khok Sathaen about 700 m.
Ban Khok Sathaen, Tambon Don Kok, Amphoe Na Pho Changwat Buriram

Sheet Name: Amphoe Pueai Noi Sheet No.: 5540 1
Coordinate: 48PTC Elevation: 180 m
Relief: undulating Slope: 3-5 %

Physiography: peneplain
Parent material: coarse grained material over fine graind clastic rocks

Drainage: well drained over moderately well drained-SPD Permeability: rapid over slow
Runoff: moderate Ground water depth: >2 m
Flooding depth: - cm Duration: - month Frequency: -

Annual rainfall: mm. Mean Temp.: C Climate type: Tropical Savannah
Natural vegetation or land use: casava

Other:

Described by: S. Udomsri and A. Sujinai Date: March 26,2003

Horizon Depth(cm) Description

Ap 0-10/20  Dark brown (7.5YR 4/3), loamy sand; weak fine subangular blocky structure partly to single

grained; soft, very friable, non-sticky and non-plastic; many fine and medium roots;

moderately acid (field pH 6.0); clear and wavy boundary
El 10/20-35 Mixed light brown (7.5YR 6/4; 68 %) and brown (7.5YR 5/3; 30%) few fine distinct reddish
yellow (7.5YR 6/8) mottlles; loamy sand; weak fine subangular blocky structure partly to

single grained; soft, very friable, non-sticky and non-plastic; few fine roots; moderately acid

(field pH 6.0); clear and smooth boundary
E2 35-55 Mixed reddish yellow (7.5YR 6/6) and brown (7.5YR 5/4) common fine distinct strong

brown (7.5YR 5/8) mottlles; loamy sand; weak fine and medium subangular blocky
structure partly to single grained; soft, very friable, non-sticky and non-plastic; few fine

roots; strongly acid (field pH 5.5); clear and smooth boundary
Btl 55-65 Mixed reddish yellow (7.5YR 6/6) and brown (7.5YR 5/4) common fine distinct strong
brown (7.5YR 5/8) mottlles and pot of pinkish gray (7.5YR 6/2; 5 %); sandy loam; moderate

fine subangular blocky structure; soft, very friable, non-sticky and slightly plastic; patchy
thin cutans on ped faces and in pores and some clay bridges between sand grained; common

very fine and fine roots; very strongly acid (field pH 5.0); clear and smooth boundary
2Bt2 65- Mixed pinkish gray (7.5YR 5/2; 70 %), red (10R 4/6; 30 %) clay loam with discernable

95/105  sand; moderate coarse subangular blocky structure; hard, firm, moderately sticky and
moderately plastic; patchy thin cutans on ped faces and in pores; some sand coated with

light brown (7.5YR 6/4) along ped faces; common plinthite 15-20 %; one gravel lines

composed of ironstone diameter 3-5 mm. and 3-5 cm. thick; few fine roots; very strongly

acid (field pH 5.0); clear and wavy boundary
2Bt.3 95/105-  Mixed gray (5YR 5/1; 80 %), red (10R 4/8; 20 %) clay to silty clay with discernable sand;

130 strong medium and coarse angular blocky structure; very hard, very firm, moderately sticky
and moderately plastic; patchy thin cutans on ped faces and in pores; some sand coated with
light brown (7.5YR 6/4) along ped faces; common plinthite 10 %; few very fine roots; very

strongly acid (field pH 5.0); clear and wavy boundary

2BC 130-160 Mixed dark gray (5YR 4/1; 70 %), pinkish gray (5YR 6/2; 15 %) and strong brown (7.5YR
5/8; 15 %) clay with discernable sand; strong coarse angular blocky structure; very hard,
very firm, moderately sticky and moderately plastic; patchy thin cutans on ped faces and in
pores; some sand coated with light brown (7.5YR 6/4) along ped faces; some spot of

weathering siltstone with dark red (10R 3/6); very strongly acid (field pH 5.0)
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Soil Profile Description

Soil name: Khao Phlong series (Kpg) Profile code No.: Kpgl

Classification (1998): coarse-loamy, siliceous, isohyperthermic, Typic Kandiustults ?

Location: approx. 150 m. north-west of road from Ban Tha Chang- Ban Khao Din at km. 1, in area of Chai Nat
temporary prison, Ban Khao Phlong, Tambon Khao Tha Phya, Amphoe Muang Changwat Chai Nat

Sheet Name: CHANGWAT CHAI NAT Map Sheet No.:5039 III
Coordinate: 233819 Elevation: 40 m.
Relief: nearly undulating Slope: 2-3%

Physiography: foot slope
Parent material: derived from sandstone

Drainage: well drained Permeability: moderate
Runoff: moderate Ground water depth: >2 m.
Flooding depth: - cm. Duration: - month Frequency: -
Annual rainfall: 1,112.8 mm. Mean Temp.: 28.2 °c Climate type: Aw
Natural Vegetation or Land Use: forest plantation
Described by: Satira Udomsri Date : 13 July, 2001
Horizon Depth(cm) Description
A 0-18 Dark brown to brown (10YR 4/3) sandy loam; weak fine subangular blocky structure;

very friable, non sticky and non plastic; common very fine and few medium roots: very
strongly acid (field pH 5.0); clear and smooth boundary.

Btl 18-40 Dark brown to brown (7.5YR 4/3) sandy loam; weak fine subangular blocky structure;
very friable, non sticky and non plastic; patchy thin cutans on ped faces and in pores;
common very fine and few medium roots: very strongly acid (field pH 4.5); clear and
smooth boundary.

Bt2 40-80 Dark brown to brown (7.5YR 4/3-4) sandy loam; weak fine subangular blocky
structure; very friable, non sticky and non plastic; patchy thin cutans on ped faces and
in pores; common very fine, fine and medium roots: very strongly acid (field pH 4.5);
clear and smooth boundary.

Bt3 80-130  Dark brown to brown (7.5YR 4/4) sandy loam; weak fine subangular blocky structure;
very friable, non sticky and non plastic; patchy thin cutans on ped faces and in pores;
few very fine roots: very strongly acid (field pH 4.5); clear and smooth boundary.

Bt4 130-170  Brown (7.5YR 5/4) sandy loam; weak fine subangular blocky structure; soft, very
friable, non sticky and non plastic; patchy thin cutans on ped faces and in pores; few
very fine roots: very strongly acid (field pH 4.5); clear and smooth boundary.

Bt5 170-200  Brown (7.5YR 5/3-4) few fine distinct strong brown (7.5YR 4/6) mottles; sandy loam;
moderate fine and medium subangular blocky structure; slightly hard, very friable, non
sticky and non plastic; patchy thin cutans on ped faces and in pores; very strongly acid
(field pH 4.5).



Soil name: Yasothon
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Soil Profile Description

Profile code No.: Yt

Classification (1998): Fine-loamy, siliceous, isohyperthermic Typic (Kandic) Paleustults
Location: Field plot of Mr. Sangwan Panpad, 25 Moo 3, Tambon Nong Kwang, Amphoe Photharam

Changwat Ratchaburi

Sheet Name: AMPHOE THA MUANG Sheet No.: 4936 IV
Coordinate: 635203
Relief: undulating
Physiography: erosional surface

Parent material: derived from coarse grained material

Drainage: well drained

Runoff: rapid
Flooding depth: -
Annual rainfall:
Natural vegetation or land use: cassava

Other:

Elevation: 80 m
Slope: 2-3 %

Permeability: moderate to rapid
Ground water depth: >2 m
cm Duration: - month Frequency: —

1,051.8 mm. Mean Temp.: 279 C Climate type: Tropical Savannah Aw

Described by: S. Udomsri Date: April 26,2002

Horizon Depth (cm)

Ap

AB

Btl

Bt2

Bt3

Bt4

0-20/25

20/25-30

30-60

60-110

110-160

160-200

Description

Dark reddish brown (2.5YR 3/4); sandy loam; moderate fine and medium subangular
blocky structure; slightly hard, very friable, non-sticky and non-plastic; common very
fine roots; very strongly acid (field pH 5.0); clear and wavy boundary

Mixed dark reddish brown and reddish brown (2.5YR 3-4/4); sandy loam; moderate
fine and medium subangular blocky structure; slightly hard, friable, non-sticky and
non-plastic; few very fine roots; very strongly acid (field pH 4.5); clear and smooth
boundary

Reddish brown (2.5YR 4/4); sandy loam+; moderate fine and medium subangular
blocky structure; slightly hard, friable, slightly sticky and slightly plastic; patchy thin
cutans on ped faces and in pores; common very fine roots; termite activity and some
krotovinas; very strongly acid (field pH 4.5); gradual and smooth boundary

Red (2.5YR 4/6); sandy clay loam; moderate to strong fine, medium and coarse
subangular blocky structure; slightly hard, friable, slightly sticky and slightly plastic;
moderately thick cutans on ped faces and in pores; common very fine roots; termite
activity and some krotovinas; very strongly acid (field pH 4.5); gradual and smooth
boundary

Red (2.5YR 4/6); sandy clay loam; moderate to strong fine and medium subangular
blocky structure; slightly hard, friable, slightly sticky and slightly plastic; moderately
thick cutan on ped faces and in pores; few very fine roots; some krotovinas; very
strongly acid (field pH 4.5); clay and smooth boundary

Red (10R 4/8); sandy clay loam; moderate fine, medium and coarse subangular blocky
structure; slightly hard, friable, slightly sticky and slightly plastic; moderately thick
cutans on ped faces and in pores; few very fine roots; some krotovinas; very strongly
acid (field pH 4.5)



Soil name: Lat Ya
Classification (1998): Fine-loamy, siliceous, isohyperthermic Kanhaplic Haplustults
Location: Ban , Tambon , Amphoe Tha Muang Changwat Kanchanaburi

Sheet Name: AMPHOE THA MUANG Sheet No.: 4936 IV

Coordinate:

Relief: nearly level
Physiography: erosional surface
Parent material: residuum and colluvium derived from coarse grained material

Drainage: well drained

Runoff: moderate
Flooding depth: -
Annual rainfall:

Natural vegetation or land use: eucalyptus

Other:
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Soil Profile Description

Profile code No.: Ly

Elevation: 80 m
Slope: 2-3 %

Permeability: moderate
Ground water depth: >2 m
cm Duration: - month Frequency: —

1,051.8 mm. Mean Temp.: 279 C Climate type: Tropical Savannah Aw

Described by: S. Udomsri Date: April 28,2002

Horizon Depth (cm)

Ap

Btl

Bt2

Btc

Cr

0-10/15

10/15-
25/28

25/28-
50/60

50/60-
75/90

75/90-
110+

Description

Brown (7.5YR 4/4); loam; moderate fine subangular blocky structure; slightly hard,
very friable, slightly sticky and slightly plastic; common very fine roots; very strongly
acid (field pH 5.0); clear and wavy boundary

Yellowish red (5YR 4/6) loam; strong fine and medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; patchy thin cutans on ped
faces and in pores; few very fine roots; very strongly acid (field pH 5.0); clear and
wavy boundary

Yellowish red (5YR 5/8) clay loam; strong fine and medium subangular blocky
structure; slightly hard, friable, slightly sticky and slightly plastic; moderately thick
cutans on ped faces and in pores; few very fine roots; very strongly acid (field pH 5.0);
clear and wavy boundary

Red (2.5YR 4/8) very gravelly clay loam; strong fine subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; patchy thin cutans on ped
faces and on gravel faces; gravel composed of quartzite, phyllite diameter 2-5 mm.
approximately 60-70 % by volume and pseudolaterite 10 %; moderately acid (field pH
6.0); clear and wavy boundary

Red (10R 4/8) extremely gravelly clay loam; gravel composed of quartzite, phyllite
diameter 2-5 mm. approximately 70-90 % by volume
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Soil Profile Description

Soil name: Pranburi brown variants Profile code No.: Pr-br
Classification (1998): Fine-loamy, mixed, semiactive, isohyperthermic Densic (Aquic) Haplustalfs
Location: Ban , Tambon Khao Meng, Amphoe Tha Muang Changwat Kanchanaburi

Sheet Name: CHANGWAT KANCHANABURI Sheet No.: 4935 111

Coordinate:

Relief: nearly level
Physiography: alluvium fan
Parent material: alluvium derived from coarse grained material

Elevation: 80 m
Slope: 2-3 %

Drainage: moderately well drained to somewhat poorly drained Permeability: moderate

Runoff: moderate Ground water depth: >2 m

Flooding depth: - cm Duration: - month Frequency: —

Annual rainfall: 1,051.8 mm. Mean Temp.: 279 C Climate type: Tropical Savannah Aw

Natural vegetation or land use: paddy field

Other:

Described by: P. Hemsrichart & S. Udomsri Date: April 28,2002

Horizon Depth (cm)

Ap

Btl

Bt2

Bt3

Bt4

0-20

20-43

43-80

80-124

124-142

Description

Brown (10YR 4/3); sandy loam; moderately weak very fine and fine subangular blocky
structure; soft, very friable, non-sticky and non-plastic; moderately acid (field pH 6.0);
clear and smooth boundary

Brown (7.5YR 5/3); sandy loam; common fine distinct strong brown (7.5YR 4/6)
mottles; moderate fine subangular blocky structure; slightly hard, very friable, slightly
sticky and slightly plastic; patchy thin cutans on ped faces and pore walls; neutral
(field pH 7.0); abrupt and smooth boundary

Mixed brown and pinkish gray (7.5YR 5/3 & 6/2); sandy loam; common fine distinct
strong brown (7.5YR 4/6) mottles; strong medium and coarse angular blocky structure;
very hard, very firm, slightly sticky and slightly plastic; moderately thick cutans on
ped faces and pore walls; few very fine roots; moderately alkaline (field pH 8.0); clear
and smooth boundary

Mixed light brown and pinkish gray (7.5YR 6/3 & 6/2); sandy clay loam; common fine
distinct strong brown (7.5YR 4/6) mottles; strong medium and coarse angular blocky
structure; very hard, very firm, slightly sticky and slightly plastic; moderately thick
cutans on ped faces and pore walls; moderately alkaline (field pH 8.0); clear and
smooth boundary

Mixed light brown and pinkish gray (7.5YR 6/3 & 6/2); sandy clay loam; common fine
distinct strong brown (7.5YR 5/6) mottles; strong fine and medium angular blocky
structure; very hard, very firm, slightly sticky and slightly plastic; moderately thick
cutans on ped faces and pore walls; moderately alkaline (field pH 8.0)
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Soil Profile Description

Soil name: Khorat variants Profile code No.: Kt-v
Classification (1998): Fine-loamy, siliceous, isohyperthermic Typic (Kandic) Paleustults

Location: Ban Nong E Hen, Tambon Nong Tak Ya, Amphoe Tha Muang Changwat Kanchanaburi
Sheet Name: AMPHOE THA MUANG Sheet No.: 4936 IV

Coordinate:

Relief: nearly level
Physiography: erosional surface
Parent material: derived from coarse grained material

Elevation: 80 m
Slope: 2-3 %

Drainage: moderately well drained Permeability: moderate

Runoff: moderate Ground water depth: >2 m

Flooding depth: - cm Duration: - month Frequency: —

Annual rainfall: 1,051.8 mm. Mean Temp.: 279 C Climate type: Tropical Savannah Aw

Natural vegetation or land use: sugarcane

Other:

Described by: S. Udomsri Date: April 28,2002

Horizon Depth (cm)

Apl

Ap2

Btl

Bt2

Bt3

0-20

20-37

37-72

72-120

120-150

Description

Dark grayish brown (10YR 4/2); loam; moderate very fine and fine subangular blocky
structure; slightly hard, friable, moderately sticky and moderately plastic; few very fine
roots; neutral (field pH 7.0); clear and smooth boundary

Light brown (7.5YR 6/4); loam; moderate very fine and fine subangular blocky
structure; slightly hard, friable, moderately sticky and moderately plastic; few very fine
roots; neutral (field pH 7.0); abrupt and smooth boundary

Mixed dark yellowish brown and pinkish gray (10YR 4/4 & 7.5YR 6/2); clay loam
with discernable sand; few fine distinct yellowish brown (10YR 5/8) mottles; strong
medium and coarse angular blocky structure; very hard, very firm, slightly sticky and
slightly plastic; patchy thin cutans on ped faces and in pores; few very fine roots;
common soft, black MnO, diameter 3-4 mm. (2-3 %), some sand and silt coated on ped
faces; moderately alkaline (field pH 8.0); clear and smooth boundary

Mixed light reddish brown and gray (5YR 6/3 & 5YR 6/1); clay loam with discernable
sand; common fine distinct yellowish brown (10YR 5/8) mottles; strong medium and
coarse angular blocky structure; very hard, firm, slightly sticky and slightly plastic;
moderately thick cutans on ped faces and in pores; common soft, black MnO, diameter
3-4 mm. (5-10 %), some sand and silt coated on ped faces; moderately alkaline (field
pH 8.0); clear and smooth boundary

Mixed light reddish brown and light gray (5YR 6/3 & 10YR 7/1); clay loam with
discernable sand; common fine distinct yellowish brown (10YR 5/6) mottles; strong
medium and coarse angular blocky structure; very hard, firm, slightly sticky and
slightly plastic; patchy thin cutans on ped faces and in pores; common soft, black
MnO, diameter 3-4 mm. (10-15 %), some sand and silt coated on ped faces;
moderately alkaline (field pH 8.0)
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Soil Profile Description

Soil name: Ban Chong-high base saturation variant (Bg-hb) Profile code No.: Bg-hb

Classification (1998): Fine, kaolinitic, isohyperthermic Typic (Kandic) Paleustults

Location: west of khao Tam Yae ,field experiment plot of Mr. Likhit Raemprai, Ban Khao Khwang, Tambon Huai
Haeng, Amphoe Ban Rai Changwat Uthai Thani

Sheet Name: AMPHOE BAN RAI Sheet No.: 4939 111

Coordinate: 635760
Relief: undulating

Physiography: footslope

Elevation: 200-220 m
Slope: 7 %

Parent material: derived from fine grained clastic rocks

Drainage: well drained

Runoff: moderate
Flooding depth:

Annual rainfall:

Permeability: moderate to rapid
Ground water depth: >2 m
cm Duration: month Frequency:

1,138.3 mm. Mean Temp.: 283 C Climate type: Tropical Savannah

Natural vegetation or land use: sorghum

Other:

Described by: N. Chawpaka and S. Udomsri Date: February 6,2002

Horizon Depth (cm)

Apg

Btl

Bt2

Bt3

Bt4

Bt5

Bt6

0-22

22-48

48-80

80-108

108-132

132-165

165-180

Description
Reddish brown (5YR 4/4); clay loam; strong fine and medium subangular blocky structure;
hard, friable, moderately sticky and moderately plastic; common very fine roots; few fine
charcoal pieces; neutral (field pH 7.0); clear and smooth boundary
Dark reddish brown to dark red (2.5YR 3/4-6); clay; strong fine and medium subangular
blocky structure; hard, friable, moderately sticky and moderately plastic; broken moderately
thick cutans on ped faces and in pores; common very fine roots; few fine charcoal pieces
and few termite holes; neutral (field pH 7.0); clear and smooth boundary
Dark red (2.5YR 3/6); clay; strong fine and medium subangular blocky structure; hard,
friable, moderately sticky and moderately plastic; continuous moderately thick cutans on
ped faces and in pores; common very fine roots; few fine charcoal pieces, some decay roots
and few termite holes; neutral (field pH 7.0); clear and smooth boundary
Red (2.5YR 4/6); clay; strong fine and medium subangular blocky structure; hard, friable,
moderately sticky and moderately plastic; continuous moderately thick cutans on ped faces
and in pores; few very fine roots; some fine soft and hard MnO, nodules, many termite
holes and krotovinas activity; neutral (field pH 7.0); clear and smooth boundary
Red (2.5YR 4/6); clay; strong fine subangular blocky structure; friable, moderately sticky
and moderately plastic; continuous moderately thick cutans on ped faces and in pores; few
very fine roots; common fine and medium soft and hard MnO, nodules, common termite
holes and krotovinas activity; neutral (field pH 7.0); clear and smooth boundary
Red (2.5YR 4/6); clay with discernable sand; strong fine subangular blocky structure;
friable, moderately sticky and moderately plastic; broken moderately thick cutans on ped
faces and in pores; few very fine roots; common fine and medium soft and hard MnO,
nodules, common medium quartzite fragments, some termite holes, krotovinas activity and
some organic coated on ped faces; neutral (field pH 7.0); clear and smooth boundary
Red (2.5YR 4/6); slightly gravelly clay with discernable sand; moderate fine subangular
blocky structure; friable, moderately sticky and moderately plastic; patchy thin cutans on
ped faces and in pores; few very fine roots; common secondary lime nodules (diameter 0.5-
1 cm.; 15 %); moderately alkaline (field pH 8.0)
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Soil Profile Description

Soil name: Chiang Khan series (Ch) Profile code No.: Ch

Classification (1998): Clayey-skeletal, kaolinitic, isohyperthermic Kandic Paleustults (Typic Kandiustults)

Location: East of Borrow pit (Mr. Laur Phuthakosai), Ban Nong Nam Daeng, Tambon Pang Makha, Amphoe Khanu
Woralaksaburi Changwat Kamphaeng Phet

Sheet Name: BAN HIN DAT Sheet No.: 4840 1

Coordinate: 531653
Relief: undulating
Physiography: dissected erosional surface

Parent material: derived from fine grained clastic rocks

Drainage: well drained

Elevation: 146 m.
Slope: 3-4 %

Permeability: rapid

Runoff: moderate to rapid Ground water depth: >2 m
Flooding depth:

Annual rainfall:

cm Duration: month Frequency:

1,138.3 mm. Mean Temp.: 283 C Climate type: Tropical Savannah

Natural vegetation or land use: cassava

Other:

Described by: S. Udomsri, N. Chawpaka and P. Hemsrichart Date: May 29,2002

Horizon Depth (cm)

Ap

Btl

Bt2

Bt3

Bt4

Bt5

0-5

5-30

30-55

55-95

95-120

120-180

Description
Reddish brown (5YR 4/4); very gravelly clay loam; moderate very fine and fine subangular
blocky structure; moderately sticky and moderately plastic; many very fine roots; gravel
composed of rounded ironstone @ 3-5 mm. approximately 35-50 %; neutral (field pH 7.0);
clear and smooth boundary
Yellowish red (5YR 4/6); very gravelly clay; moderate very fine and fine subangular
blocky structure; moderately sticky and moderately plastic; patchy thin cutans on ped faces
and in pores; common very fine roots; gravel composed of rounded ironstone @ 3-7 mm.
approximately 50-70 %; neutral (field pH 7.0); clear and smooth boundary
Yellowish red (5YR 5/6); extremely gravelly clay; moderate very fine subangular blocky
structure; moderately sticky and moderately plastic; continuous moderately thick cutans on
ped faces and in pores; common very fine roots; gravel composed of rounded ironstone @ 3-
5 mm. and sub-rounded pseudo-laterite @ 2-5 cm. approximately 70-80 %; strongly acid
(field pH 5.5); clear and smooth boundary
Red (2.5YR 4/6); extremely gravelly clay; moderate very fine subangular blocky structure;
moderately sticky and moderately plastic; continuous moderately thick cutans on ped faces
and in pores; few very fine roots; gravel composed of rounded and sub-rounded pseudo-
laterite @ 2-5 cm. approximately 70-80 %; very strongly acid (field pH 5.0); clear and
smooth boundary
Red (2.5YR 5/6); extremely gravelly clay; moderate very fine subangular blocky structure;
moderately sticky and moderately plastic; continuous moderately thick cutans on ped faces
and in pores; gravel composed of rounded and sub-rounded pseudo-laterite @ 2-5 cm.
approximately 80 %; very strongly acid (field pH 4.5); clear and smooth boundary
Mixed red (2.5YR 5/6), reddish yellow (7.5YR 6/8) and yellowish red (5YR 5/6);
extremely gravelly clay; moderate very fine subangular blocky structure; moderately sticky
and moderately plastic; continuous moderately thick cutans on ped faces and in pores;
gravel composed of rounded and sub-rounded pseudo-laterite @ 2-5 cm. approximately 80-
90 %; very strongly acid (field pH 4.5)
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Soil Profile Description

Soil name: Nong Kae series (Nk) Profile code No.: net10-3
Classification (1998): Fine-loamy, mixed, active, isohyperthermic Aquic Natrustalfs

Location: In front of Prachuap Khiri Khan Land Development Station, Ban Thung Tako, Tambon Bo
Nok, Amphoe Muang Changwat Prachuap Khiri Khan

Sheet name: Changwat Prachuap Khiri Khan Map Sheet No. 49321

Coordinate : 897194
Relief: nearly level

Elevation: <5 m.
Slope: 1-2 %

Physiography: old marine terrace
Parent material: wash deposit over marine deposit

Drainage: moderately well drained Permeability: slow
Runoff: slow Ground water depth: >2 m.
Flooding depth: - cm Duration: - days Frequency:
Annual rainfall:  1,153.0 Mean Temp.: 27.0 °C Climate type:Tropical Savannah “Aw”
mm
Natural vegetation or land use: grass and shrub
Other:
Described by: S. Udomsri & P. Sopakorn Date: April 5, 2000
Horizon Depth(cm) Description
A 0-15  Brown (7.5YR 5/3) loamy sand to sandy loam; weak very fine and fine subangular
blocky structure; very friable, non-sticky and non-plastic; many fine and medium
roots; very strongly acid (field pH 5.0); clear and smooth boundary
Btnl 15- Mixed light brown (7.5YR 6/3-4) and dark yellowish brown (10YR 4/4) sandy
25/28  loam; common fine and medium distinct yellowish brown (10YR 5/6) and strong
brown (7.5YR 5/6) mottles; strong medium and coarse columnar and prismatic
structure; very hard, firm, slightly sticky and slightly plastic; broken moderately
thick cutan on ped faces and pore walls; common very fine and fine and few coarse
roots; some sand spray along crack surfaces, common soft Mn concretions;
moderately alkaline (field pH 8.0); clear and smooth boundary
Btn2 25/28-  Mixed light brown (7.5YR 6/4) and brownish yellow (10YR 6/6) sandy clay loam;
42/58  common fine distinct brown (I0YR 5/3) mottles; strong medium and coarse
prismatic structure; firm, slightly sticky and slightly plastic; broken moderately
thick cutan on ped faces and pore walls; few very fine and fine roots; some sand
spray along crack surfaces, common soft Mn concretions; moderately alkaline
(field pH 8.0); clear and wavy boundary
2Bt1 42/58-  Light gray (10YR 7/2) very gravelly silty clay; common fine and medium distinct
62/83  brownish yellow (10YR 6/8) mottles; strong medium, coarse and very coarse
angular blocky structure; very firm, sticky and plastic; broken moderately thick
cutan on ped faces; some sand spray along crack surfaces, common soft Mn and
secondary lime concretions (5-10% by volume), gravely composed of ironstones
(Fe&Mn nodules) (approx. 45-50% by volume); moderately alkaline (field pH 8.0);
clear and wavy boundary
2Btk 62/83-  Mixed light brownish gray and pale brown (10YR 6/2-3) silty clay; few fine distnct
120 brownish yellow (10YR 6/8) and prominent red (2.5YR 4/6) mottles; strong coarse
and very coarse angular blocky structure; very firm, sticky and plastic; patchy thin
cutan on ped faces; some sand spray along crack surfaces, many secondary lime
concretions (20% by volume), some Fe&Mn nodules;  moderately alkaline (field
pH 8.0); gradual and smooth boundary
2Bt2 120-  Light gray (10YR 6-7/1) silty clay; common fine and medium distinct brownish
170  yellow (10YR 6/6-8) and strong brown (7.5YR 5/6) and few fine prominent red

(2.5YR 4/6) mottles; strong medium, coarse and very coarse angular blocky
structure; very firm, sticky and plastic; patchy thin cutan on ped faces; some sand
spray along crack surfaces, common secondary lime concretions (2-5% by
volume), some soft Fe&Mn concretions; moderately alkaline (field pH 8.0)
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Soil Profile Description

Soil name: Sappaya variant (Sa-v) Profile code No.: Sa-v

Classification (1998): Fine-loamy over clayey, mixed, active, isohyperthermic Aeric Endoaquepts

Location: about 100 m. north of road from Ban Khong Wilai —-Ban Ko Taeng at km. 5, field plot of Mr. Montree
Kittiya, Ban Mae Lat, Tambon Mae Lat, Amphoe Khlong Khlung Changwat Kamphaeng Phet

Sheet Name: AMPHOE KHANU WORALAKSABURI Sheet No.: 4941 11

Coordinate: 582391

Elevation: 55 m.

Relief: nearly level Slope: 1 %

Physiography: alluvial plain

Parent material: alluvium

Drainage: somewhat poorly drained to poorly drained Permeability: moderate to slow
Runoff: slow Ground water depth: >1.6 m
Flooding depth: 50-60 cm Duration: -1  month Frequency: every 10 year
Annual rainfall: 1,138.3 mm. Mean Temp.: 283 C Climate type: Tropical Savannah

Natural vegetation or land use: paddy field
Described by: S. Udomsri Date: May 28,2002

Horizon Depth (cm)
Ap 0-18/20
Bwl 18/20-46
Bw2 46-75/90
Bw3 75/90-
104
Bw4 104-
130/140
Bw5 130/140-
160+

Description
Grayish brown (1I0YR 5/2); sandy clay loam; common fine distinct strong brown (7.5YR
5/8) mottles; moderate fine and medium subangular blocky structure; soft, friable, slightly
sticky and slightly plastic; common very fine roots; common very fine mica flakes; strongly
acid (field pH 5.5); clear and smooth boundary
Light gray (10YR 7/2) (coated), mixed grayish brown and brown (10YR 5/2-3); sandy clay
loam; many medium distinct brownish yellow and yellowish brown (10YR 5-6/6-8)
mottles; moderate medium subangular blocky structure; soft, friable, slightly sticky and
slightly plastic; few very fine roots; few fine soft Fe oxide (2%), common very fine mica
flakes; slightly acid (field pH 6.5); clear and smooth boundary
Light gray (10YR 7/2) (coated), mixed light brownish gray, pale brown and grayish brown
(I0YR 5-6/2-3); sandy clay loam; many medium and coarse distinct yellowish brown
(I0YR 5-6/8) mottles; moderate fine and medium subangular blocky structure; soft, friable,
slightly sticky and slightly plastic; few very fine roots; common fine soft Fe oxide (5%),
common very fine mica flakes; slightly acid (field pH 6.5); abrupt and irregular boundary
Grayish brown (10YR 5/2); silty clay; many medium and coarse distinct yellowish brown
(10YR 5/6) mottles; strong medium and coarse angular blocky structure; slightly hard, firm,
moderately sticky to very sticky and moderately plastic to plastic; few very fine roots; few
fine soft Mn&Fe oxide (5%), silt coated on ped faces; strongly acid (field pH 5.5); clear
and smooth boundary
Mixed grayish brown and light brownish gray (10YR 5-6/2); silty clay; many medium
distinct dark yellowish brown (10YR 4/4) mottles; strong medium angular blocky structure;
slightly hard, firm, moderately sticky to very sticky and moderately plastic to plastic; silt
coated on ped faces; strongly acid (field pH 5.5); abrupt and smooth boundary
Mixed grayish brown and brown (10YR 5/2 & 7.5YR 5/2-3); silty clay loam; many medium
distinct strong brown (7.5YR 5/6-8) mottles; moderate fine and medium angular blocky
structure; slightly hard, friable, moderately sticky and moderately plastic; silt coated on ped
faces; slightly acid (field pH 6.5)
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Soil Profile Description

Soil name: Phetchaburi series (Pb) Profile code No.: net10-2
Classification (1998): Fine-loamy, mixed, active, isohyperthermic Oxyaquic Haplustalfs

Location:
Tambon Tha Mai Ruak, Amphoe Tha Yang Changwat Phetchaburi

Field

plot of Mr. Pleng Yotthong, Ban Nong Tian Moo 2

Sheet name: Amphoe Tha Yang Map Sheet No. 4934 1

Coordinate : 889251

Relief: nearly level
Physiography: alluvial plain

Parent material: alluvium

Drainage: moderately well drained Permeability: moderate
Runoff: slow

Flooding depth: - cm

Elevation: 25 m.
Slope: 1-2 %

Ground water depth: >2 m.
Duration: - days Frequency:

Annual rainfall: 1,044.1 mm  Mean Temp.: 27.6 °C Climate type:Tropical Savannah “Aw”
Natural vegetation or land use: paddy field

Other:

Described by: S. Udomsri & P. Sopakorn Date: March 17, 2000

Horizon Depth(cm)

Ap

Btl

Bt2

Bt3

Bt4

Bt5

Bt6

0-16

16-28/32

28/32-
50/55

50/55-
65/70

65/70-
90/95

90/95-
121/125

121/125-
180

Description
Mixed brown and pale brown (10YR 5-6/3) sandy loam; common fine distinct
yellowish red (5YR 4/6) mottles; moderate fine and medium subangular blocky
structure; hard, friable, slightly sticky and slightly plastic; common very fine and
fine roots; neutral (field pH 7.0); clear and smooth boundary
Mixed light yellowish brown and brownish yellow (10YR 6/4-4) clay loam; few
fine distinct strong brown (7.5YR 5/6) mottles; moderate very fine, fine and
medium subangular blocky structure; hard, friable, sticky and plastic; patchy thin
cutan on ped faces and pore walls; few very fine roots; some sand spray on the top
of this horizon, some silt coated on ped faces, some soft Fe&Mn concretions;
moderately alkaline (field pH 8.0); clear and wavy boundary
Mixed dark brown and brown (10YR 4/3) and yellowish brown (10YR 5/4) loam;
few fine distinct strong brown (7.5YR 5/6) mottles; moderate fine and medium
subangular blocky structure; very friable, slightly sticky and plastic; moderately
thick cutan on ped faces and pore walls; few very fine roots; moderately alkaline
(field pH 8.0); gradual and wavy boundary
Mixed dark brown (7.5YR 3/3) and yellowish brown (10YR 5/4-6) sandy loam;
moderately strong fine, medium and coarse subangular blocky structure; hard,
firm, slightly sticky and slightly plastic; moderately thick cutan on ped faces and
pore walls; few very fine roots; moderately alkaline (field pH 8.0); gradual and
wavy boundary
Mixed dark brown (7.5YR 3/2) brown (7.5YR 5/4) sandy loam; few fine distinct
reddish yellow (7.5YR 6/6) mottles; strong fine, medium and coarse subangular
blocky structure; slightly hard, friable, slightly sticky and slightly plastic;
moderately thick cutan on ped faces and pore walls; some soft Fe&Mn concretions
and charcoal fragments; moderately alkaline (field pH 8.0); clear and wavy
boundary
Mixed dark brown (7.5YR 3/3) and brown (7.5YR 4/2) sandy loam; common fine
and medium distinct reddish yellow (7.5YR 6/6) mottles; moderate to strong fine,
medium and coarse subangular blocky structure; firm, slightly sticky and slightly
plastic; moderately thick cutan on ped faces and pore walls; some soft Fe&Mn
concretions; moderately alkaline (field pH 8.0); clear and wavy boundary
Mixed brown (7.5YR 5/2) and grayish brown (10YR 5/2) sandy loam; common fine
and medium distinct reddish yellow (7.5YR 6/6) and strong brown (7.5YR 4/6)
mottles; moderate fine and subangular blocky structure; friable, slightly sticky and
slightly plastic; patchy thin cutan on ped faces and pore walls; some soft Fe&Mn
concretions; moderately alkaline (field pH 8.0)

Remark: This profile have very fine mica flakes throughout
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Soil Profile Description

Chong Kae series (Ck) Profile code No.: Ck
Classification (1998): very fine, smectitic, isohyperthermic, Ustic (Aeric Chromic) Endoaquerts
Location: Paddy field of Mr. Somsak Jampangam, Ban Khok Suk, Tambon Nong Tao, Amphoe Ban Mi

Changwat Lop Buri
Sheet Name: CHANGWAT LOP BURI Map Sheet No.: 5138 IV
Coordinate: 667552 Elevation: 12 m.

Relief: level

Slope: 0-1 %

Physiography: alluvial plain

Parent material: alluvium

Drainage: somewhat poorly drained-poorly drained Permeability: slow
Runoff: slow
Flooding depth: 10 cm. Duration: 3 month Frequency: every years
Annual rainfall: 1,211.9 mm. Mean Temp.: 28.1 °C Climate type: Aw
Natural Vegetation or Land Use: paddy field

Described by: Satira Udomsri Date : August 9, 2001

Horizon Depth(cm)

Apgl

Apg?2

Bssgl

Bssg2

Bssg3

Bg

0-12

12-38

38-60

60-100

100-160

160-200

Ground water depth: > 2 m.

Description
Dark gray (10YR 4/1) silty clay; many medium distinct dark yellowish brown (10YR
4/4) and prominent yellowish red (5YR 4/6) mottles; moderate coarse and very coarse
angular and subangular blocky structure and partly semi-massive; firm, very sticky and
very plastic; many very fine and fine roots; some charcoal fragments; very strongly
acid (field pH 5.0); clear and smooth boundary
Grayish brown (10YR 5/2) clay; many fine prominent strong brown (7.5YR 5/8) and
yellowish red (5YR 4/6) mottles; moderately strong medium and coarse to very coarse
angular blocky structure; firm, very sticky and very plastic; many very fine and fine
and common medium roots; some charcoal fragments along cracks faces; very strongly
acid (field pH 5.0); clear and smooth boundary
Grayish brown (10YR 5/2) clay; many fine and medium prominent yellowish red (5YR
4/6), common fine prominent strong brown (7.5YR 5/8) and few fine prominent dark
red (2.5YR 3/6) mottles; moderate fine and medium angular blocky structure; friable,
very sticky and very plastic; common very fine and fine and few medium roots; some
slickensides and pressure faces; very strongly acid (field pH 4.5); clear and smooth
boundary
Light brownish gray to pinkish gray (10-7.5YR 6/2) clay; common fine distinct
yellowish brown (10YR 5/6) and few fine prominent yellowish red (5YR 5/8) mottles;
moderate fine and medium angular blocky structure; friable, very sticky and very
plastic; common fine and few medium roots; some slickensides and pressure faces;
some decay roots; very strongly acid (field pH 4.5); clear and smooth boundary
Pinkish gray (7.5YR 6/2) clay; common fine and medium distinct yellowish brown
(10YR 5/6) and few fine distinct strong brown (7.5YR 4/6) mottles; moderate medium
angular blocky structure; friable, very sticky and very plastic; few very fine roots; some
slickensides and pressure faces; some decay roots; very strongly acid (field pH 4.5);
clear and smooth boundary
Mixed grayish brown and gray (10YR 5/1-2) clay; few fine distinct yellowish brown
(I0YR 5/4-6) mottles; moderate medium angular blocky structure; friable, very sticky
and very plastic; some decay roots; very strongly acid (field pH 5.0)
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Soil Profile Description
Soil name: Ban Mi series (Bm) Profile code No.: Bm
Classification (1998): very fine, smectitic, isohyperthermic, Ustic (Chromic) Endoaquerts
Location: Paddy field of Mr. Somwang Sa-noakdee, Ban Nong Sai Khao, Tambon Nong Sai Khao, Amphoe

Ban Mi Changwat Lop Buri

Sheet Name: CHANGWAT LOP BURI Map Sheet No.: 5138 IV
Coordinate: 688580 Elevation: 19 m.
Relief: level Slope: 0-1%

Physiography: alluvial plain
Parent material: alluvium

Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m.
Flooding depth: 30 - 50 cm. Duration:  3-4 month Frequency: every years
Annual rainfall: 1,211.9 mm. Mean Temp.: 28.1 °C Climate type: Aw
Natural Vegetation or Land Use: paddy field
Described by: Satira Udomsri Date : August 9, 2001
Horizon Depth(cm) Description
Apgl 0-17 Dark gray (10YR 4/1) clay; common fine distinct strong brown (7.5YR 4/6) mottles;

moderate medium and coarse angular blocky structure; very sticky and very plastic;
common very fine and fine roots; granular structure on the upper horizon about 2-5
cm.; neutral (field pH 7.0); clear and smooth boundary
Apg2 17-30 Dark gray (10YR 4/1) clay; common fine and medium distinct strong brown (7.5YR
4/6) mottles; moderate medium and coarse angular blocky structure; very sticky and
very plastic; common very fine roots; some charcoals fragments; few fine soft powdery
lime; moderately alkaline (field pH 8.0); clear and smooth boundary
Bssgl 30-48 Mixed dark gray and gray (10YR 4-5/1) clay; few to common fine distinct dark
yellowish brown (10YR 4/4) mottles; moderate fine and medium angular blocky
structure; very sticky and very plastic; some slickensides and pressure faces; few very
fine roots; common charcoals fragments and A materials, color is dark gray (10YR
4/1), move downward along cracks; common soft Fe&Mn nodules, few fine soft
powdery lime; moderately alkaline (field pH 8.0); clear and smooth boundary
Bssg2 48-72 Gray (10YR 5/1) clay; common fine distinct dark yellowish brown (10YR 4/6) mottles;
moderate fine and medium angular blocky structure; very sticky and very plastic; some
slickensides and pressure faces; few very fine roots; some A materials, color is dark
gray (10YR 4/1), move downward along cracks; common soft Fe&Mn nodules, few
fine soft powdery lime; moderately alkaline (field pH 8.0); clear and smooth boundary
Bssg3 72- Light brownish gray (I0YR 6/2) clay; common fine distinct dark yellowish brown
108/112  (10YR 4/6) mottles; moderate fine and medium angular blocky structure; very sticky
and very plastic; some slickensides and pressure faces; some A materials, color is dark
gray (10YR 4/1), move downward along cracks; common soft Fe&Mn nodules,
moderately alkaline (field pH 8.0); clear and smooth boundary
Bssg4 108/112-  Mixed light gray and light brown gray (10YR 6/1-2) clay; common fine distinct dark
150 yellowish brown (10YR 4/6) mottles; moderate fine and medium angular blocky
structure; very sticky and very plastic; some slickensides and pressure faces; some
materials, color is gray (10YR 5/1), move downward along cracks; few fine soft
powdery lime; moderately alkaline (field pH 8.0); clear and smooth boundary
Bg 150-200  Mixed light gray and light brown gray (10YR 6/1-2) clay; common fine distinct dark
yellowish brown (1I0YR 5/6) mottles; moderate fine and medium angular blocky
structure; very sticky and very plastic; some materials, color is gray (10YR 5/1), move
downward along cracks; few fine soft powdery lime; common soft Fe&Mn nodules,
moderately alkaline (field pH 8.0)
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Soil Profile Description

Soil name: Ongkharak series (Ok) Profile code No. Network
Classification (1998): fine, mixed, subactive, Sulfaqueptic Dystraquerts

Location: approx. 50 m. west of road from Ban Dong Noi to King Amphoe Ratchasan about 1.5 km. from the
junction, Ban Dong Noi, Tambon Dong Noi, King Amphoe Ratchasan, Changwat Chachoengsao

Sheet Name: Amphoe Ban Rai Map Sheet No.: No 5236 1

Coordinate: 489271

Relief: flat/

Elevation: 10 m.
Slope: 0-1 %

Physiography: former tidal flat

Parent material: riverine alluvium overlying brackish deposites

Drainage: poorly drained Permeability: slow
Runoff: very slow
Flooding depth: 40-50 cm. Duration: 2-3 month Frequency: every years

Annual rainfall:

Ground water depth: 1.4 m

973.0 mm. Mean Temp.: 28.3 C Climate type: Tropical Savannah

Natural Vegetation or Land Use: paddy

Other:

Described by: Satira Udomsri Date : 26 November, 1998

Horizon
Apg

Bwjl

Bwj2

Bwj3

Gl

Cj2

Depth(cm)
0-20/24

20/24-
42/46

42/46-~
54/56

54/56-
80/82

80/82-
106

106-145

Description
Very dark grayish brown (10YR 3/2) common fine and medium distinct yellowish
brown (10YR 5/6) mottles along roots; silty clay; strong fine medium and coarse
subangular blocky structure; slightly hard, firm, very sticky and very plastic; common
fine and medium and many very fine roots; some lime fragments; very strongly acid
(field pH 5.0); clear and wavy bounday to Bwjl
Dark gray (10YR 4/1) many coarse prominent red (2.5YR 4/6-8) and few fine distinct
brownish yellow (10YR 6/6) and few spot of pale yellow (2.5Y 7/4) (jarosite) silty
clay moderate fine subangular blocky structure; slightly hard, friable, very sticky and
very plastic; common very fine and few fine roots roots; extremely acid (field pH4.0);
clear and wavy bounday to Bwj2
Grayish brown (10YR 5/2) many coarse prominent red (2.5YR 4/6-8) common fine
distinct light brown (7.5YR 6/3) and few fine distinct strong brown (7.5YR 5/6) mottles
and common medium distinct pale yellow (2.5Y 7/4)(jarosite) silty clay; moderate fine
subangular blocky structure; friable, very sticky and very plastic; few fine roots; some
iron pipes and common plinthite; extremely acid (field pH 4.0); clear and wavy
bounday to Bwj3
Mixed dark gray (10YR 4/1) and grayish brown (10YR 5/2) many coarse prominent red
(2.5YR 4/6-8) common medium distinct light brown (7.5YR 6/3) and common fine
distinct strong brown (7.5YR 5/6) mottles and many medium and coarse distinct pale
yellow (2.5Y 7/4) (jarosite) clay, moderate fine subangular blocky structure; very
sticky and very plastic; few very fine roots; some iron pipes and common plinthite;
extremely acid (field pH 4.0); clear and wavy bounday to Cjl
Pinkish gray (7.5YR 6-7/2) many medium and coarse distinct brownish yellow (10YR
6/8) and promonent red (2.5YR 4/6) and common fine prominent weak red (10R 5/4)
and common medium distinct jarosite (pale yellow (2.5Y 7/4)) half ripe clay; massive
structure; very sticky and very plastic; many iron pipes; extremely acid (field pH 4.0);
clear and wavy bounday to Cj2
Pinkish gray (7.5YR 6/2) many medium and coarse distinct brownish yellow (10YR
6/6) and few fine promonent red (2.5YR 4/6) and common fine prominent weak red
(10R 5/4) and common medium distinct jarosite (pale yellow (2.5Y 7/4)) half ripe clay;
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massive structure; very sticky and very plastic; many iron pipes; extremelyacid (field
pH 4.0)

2Cjg3 145-200  Mixed light brownish gray (10YR 6/2) and gray (2.5Y 5/0) and few fine prominent red
(2.5YR 4/6) gravelly clay; massive structure; very sticky and very plastic; few jarosite
mottles; extremely acid (field pH 4.0)
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Soil Profile Description

Soil name : Lam Narai series (Ln) Profile code No : Net 1

Classification (Taxonomy) (1999) : Typic Haplustolls fine, smectitic

Location : field plot of Ms. Nu-Lek Khlotvongchan, approx. 200m. north of temporally
road from main road to Ban Mai at km. 1, Tambon Ni
Khom, Amphoe Chai Badan Changwat Lop Buri

Sheet name : AMPHOE CHAI BADAN No.: 5239 III

Coordinate : 277861 Elevation: 85 m.

Relief : undulating Slope: 5%

Physiography : Basaltic terrain

Parent material
Drainage
Runoff

Flooding depth

Annual rainfall

Savannah “f”

: derived from basalt

: well drained Permeability: moderate

: moderate Ground water depth : >2 m.
:-cm Duration : - month Frequency: -

:1,211.9 mm Mean Temp : 28.1 °C Climate type: Tropical

Natural Vegetation or Land Use : Bean and corn

Other

Described by

Horizon

Apl

Ap2

: S. Udomsri Date: June 21, 2000
Depth(cm) Description
0-15/18 Dark brown (7.5YR 3/3) silty clay; moderate fine and medium

granular structure; sticky and plastic; few very fine roots;
moderately alkaline (field pH 8.0); clear and wavy boundary
15/18-26/28 Dark brown (7.5YR 3/3-4) silty clay; moderate fine and
medium subangular blocky structure partly with fine and
medium granular structure; sticky and plastic; few very fine
roots; moderately alkaline (field pH 8.0); clear and wavy

boundary



Bwl

Bw2

BC1

BC

C2

26/28-48/50

48/50-65/70

65/70-100/105

2100/105-160

160-200
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Dark reddish brown (5YR 3/3-4) silty clay; moderate medium
and coarse subangular blocky structure; sticky and plastic;
many pressure faces and some slickensides; moderately alkaline
(field pH 8.0) clearand wavy boundary

Dark reddish brown (5YR 3/3-4) silty clay; moderate medium
and

coarse subangular blocky structure; sticky and plastic; many
pressure faces and some slickensides; some secondary lime
concretions diameter 1-2mm.; moderately alkaline (field pH
8.0); clear and wavy boundary

Mixed dark brown and strong brown (7.5YR 4/3 and 7.5YR
4/6) gravelly silty clay loam; weak fine and medium subangular
blocky structure; sticky and plastic; gravelly composed of
strongly weathered basalt approx. 20-25% by volume; some
secondary lime concretions diameter 1-2mm; moderately
alkaline (field pH 8.0); clear and wavy boundary

Dark brown (7.5YR 4/4) very gravelly silty clay loam; weak
very fine and fine subangular blocky structure; sticky and
plastic; gravelly composed of strongly weathered basalt approx.
50-60% by volume; some secondary lime concretions diameter
1-2mm; moderately alkaline (field pH 8.0) ; clear and smooth
boundary

Layer of weathering basalt and some spot of soil (dark brow
(7.5YR 4/4)) along rock cracking move down from the upper

horizon
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Soil Profile Description

Soil name : Muak Lek (M) Profile code No :

Classification (Taxonomy) (1999) : loamy skeletal, mixed, shallow, isohyperthermic Ultic
Haphistalfs

Location {171 uana A1Us Jied ane AnaTInG

Sheet name : No.:

Coordinate : 277861 Elevation:

Relief : rolling Slope: 10-12%

Physiography : erosion surface

Parent material : shale

Drainage : well drained Permeability: moderate
Runoff : rapid Ground water depth : >2 m.
Flooding depth : -cm Duration : - month Frequency: One a year
Annual rainfall : 1,174.2 mm Mean Temp : Climate type: Savanna

Natural Vegetation or Land Use : Corn, Cassava, Mung bean

Other
Described by  : Kitti Marlairodsiri Date: July 14, 1997
Sathira Udomomsri
Chavalit Karnchanaserm
Horizon Depth(cm) Description
Ap 0-18/20 Brown (10YR 4/3-5/3) clay loam; moderate fine and very fine
subangular blocky structure, soft when dry, friable when moist,
slightly sticky and plastic when wet; medium, very fine and fine
roots; common gravel of shale fragments @ (dimeter) 1-2
inch; slightly acid(pH 6.5), clear and wavy boundary
Btl 18/20-35/40 Brown (10YR 5/3) gravelly clay; moderate fine and medium

subangular blocky structure; firm when moist sticky and plastic
when wet; fine and very fine roots; common gravel angular of

shale
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Horizon Depth(cm) Description

fragment@ (dimeter) 1-2 inch neutral (pH 7.0); clear and wavy
boundary

Bt2 35/40-46/60  Brown (10YR 5/3) to Strong Brown (7.5YR 5/8) very gravelly
clay; strong medium and coarse subangular blocky structure,
very hard when dry, very firm when moist, sticky and plastic
when wet, fine and very fine roots; many gravel angular of
shale fragment diameter 2-3 ¢m; neutral (pH 7.0) ; gradual and
wavy boundary

Cr 46/60-160 Many angular gravel of weathering shale



Soil name

Classification (Taxonomy) (1999)

Location

Sheet name
Coordinate
Relief
Physiography
Parent material
Drainage
Runoff

Flooding depth

Annual rainfall

Monsoon

: Rangsit (Rs)
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Soil Profile Description

Profile code No : 4827111

: fine, mixed, acid, isohyperthermic Sulfic Tropaguepts

: Ban Hua Toei Tumbon Hua Toei Amphoe Phunphin Changwat Suratthani

1277861

: flat

: erosion surface
: shale

: poorly drained
: slow

.- Ccm

: 1,600-2,000 mm

No.:
Elevation: <10 m.

Slope: 0%

Permeability: slow
Ground water depth : 30 cm.

Duration : - month Frequency: One a year

Mean Temp : 26-28 °C Climate type: Tropical

Natural Vegetation or Land Use : pady rice

Other

Described by

Horizon

Apg

BAg

: W. Sirichuaychoo

S. Udomsri

Depth(cm)

0-25/20

15-20/30/50

Date: 12 July 1996

Description
Dark grayish brown (10YR 4/2) clay; common medium distinct
dark brown to brown (7.5YR 4/4) strong coarse angular blocky
structure; fine; sticky plastic; many fine and medium root very
strongly acid (field pH 4.5); clear, smooth boundary
Vary dark grayish brown (10YR 3/2) and dark gray (10YR 4/1)
clay; many medium prominent (2.5%) and few fine district
dark brown to brown (7.5YR 4/4) mottles; moderate medium

and coarse angular blocky structure; firm, sticky, plastic;



Horizon

Bwgl

Bwg2

Bwg3

Cg

150-180

Depth(cm)

30/50-75

75-110

110-150
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Description
common fine roots; very strongly acid (fleld pH 4.5); clear,

wavy boundary.

Light gray (10YR 7/2) silty clay; common fine prominent dark
red (2.5YR 4/4) and few fine yellow (2.5) and few fine distinct
reddish yellow (7.5YR 6/8) mottles; many medium and coarse
angular blocky structure firm, sticky, plastic; few fine roots;
very strongly acid (field pH 4.0); clear, smooth boundary
Light gray (10YR 7/2) silty clay; common fine prominent dark
reddish brown (2.5YR 3/4) and cormmon fine and medium
distinet yellow (2.5YR7/8) mottles; many medium and coarse
angular blocky structure firm, sticky, plastic; few fine roots;
very strongly acid (field pH 4.0); clear, smooth boundary
Light gray (10YR7/2) silty clay; common fine and medium
distinet yellow (2.5YR7/8) mottles; many medium and coarse
subangular blocky structure; firm, sticky, plastic; few fine
roots; very strongly acid (field pH 4.0)

Light gray (10YR 7/2) silty clay; few fine dark reddish brown
(2.5YR3/4) mottles; massive; sticky, plastic; very strongly acid

(field pH 4.5)



