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MeBanINAAAY (soil profile description)

I Information on the Site

Profile symbol
Soil name
Classification

Date of examination
Described by

Lacation

Elevation

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Vegetation and Landuse

Annual rainfall
Mean temperature
Other

II General Information on the Soil
Parent material

Drainage

Moisture condition in profile
Depth of ground water table
Surface stones and rock outcrops
Evidence of erosion

Pedon 1

: Pedon 1

Huai Suea Thao series 1 (tentative)

Typic Paleustalf, very-fine, mixed, subactive,
isohyperthermic

May 26, 2007

: Niwat Anongrak, Boondeaw Boonmun, Chackapong

Chaiwong, Ninlaphat Khongphaung, Pasakorn
Kawichai and Phattapong Manajuti

Inside Huai Suea Thao school and approximately
300 m east from Ban Huai Suea Thao. Tambon Pha
Bong. Mueang District. Mae Hong Son Province.
Approximately 19° 15' 26" N. 97° 54' 27" E.

(Grid Reference: 852299, Sheet: 4547 I)

240 m (MSL)

: Lower backslope
. Low relief mountain

Moderately steep (28%), N 86'E aspect

¢ Under mixed deciduous forest. Land is also used for

watershed forest protected area

¢ Approximately 1,344.7 mm
¢ Approximately 22.9°C

Forest fire caused by human in the dry season

: Derived “in situ” from shale interbedded

with limestone in Carboniferous period

. Well drained

Moist throughout

¢ Nil
: No stones and rock outcrops
: Moderately sheet erosion

Human influence : Nil
IIT Profile Description
Horizon Depth (cm) Description
A 0-12/14 Dark grayish brown (10YR4/2); clay loam; moderate fine and

weak medium granular structure and moderate fine subangular
blocky structure; friable, slightly sticky, slightly plastic; common
fine, common medium and few coarse vesicular pores; common
fine, medium and coarse roots; moderately acid (field pH 5.8);



Btl

Bt2

Bt3

Bt4

Bt5

Bt6

BCl1

BC2

12/14-35

35-54

54-70

70-94

94-118

118-140

140-161/164

161/164-222+
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clear and wavy boundary to Bt1.

Dark brown to brown (7.5YR4/4); clay; moderate fine, medium
and coarse subangular blocky structure; firm, moderately sticky,
moderately plastic; common fine, common medium and few
coarse vesicular pores; common fine, medium and coarse roots;
strongly acid (field pH 5.4); clear and smooth boundary to Bt2.
Strong brown (7.5YR4/6); clay; moderate fine and medium
subangular blocky structure and moderate coarse angular blocky
structure; very firm, very sticky, very plastic; common fine and
medium vesicular pores; few fine, common medium, few coarse
few very coarse roots; strongly acid (field pH 5.4); clear and
smooth boundary to Bt3.

Strong brown (7.5YR4/6); clay; strong fine, strong medium and
moderate coarse angular blocky structure; very firm, very sticky,
very plastic; few angular gravels (2-5 cm) of weathered shale;
common fine, common medium and few coarse vesicular pores;
few fine, common medium and few coarse roots; strongly acid
(field pH 5.4); clear and smooth boundary to Bt4.

Strong brown (7.5YR4/6); clay; strong fine, strong medium and
moderate coarse angular blocky structure; very firm, very sticky,
very plastic; common fine and medium vesicular pores; few fine
and common medium roots; strongly acid (field pH 5.4); clear and
smooth boundary to Bt5.

Strong brown (7.5YR4/6); clay; moderate fine, medium and coarse
angular blocky structure; very firm, very sticky, very plastic;
common fine, common medium and few coarse vesicular pores;
few medium roots; strongly acid (field pH 5.4); clear and smooth
boundary to Bt6.

Dark yellowish brown (10YR4/4); slightly gravelly clay; moderate
fine, medium and coarse angular blocky structure; very firm, very
sticky, very plastic; common angular gravels (1-3 c¢m) of
weathered shale; common fine, common medium and few very
coarse vesicular pores; few medium, coarse and very coarse roots;
strongly acid (field pH 5.4); clear and smooth boundary to BC1.
Dark yellowish brown (10YR4/4); gravelly clay; moderate fine,
medium and coarse angular blocky structure; firm, moderately
sticky, moderately plastic; common angular gravels (0.5-5 ¢cm) of
weathered shale; common fine, common medium and few very
coarse vesicular pores; few medium and coarse roots; moderately
acid (field pH 5.6); clear and wavy boundary to BC2.

Dark yellowish brown (10YR4/4); gravelly clay; moderate fine,
medium and coarse angular blocky structure; firm, moderately
sticky, moderately plastic; common angular gravels (0.5-7 cm) and
common angular stones (8-12 c¢cm) of weathered shale; common
fine and medium vesicular pores; few medium roots; moderately
acid (field pH 5.6).
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Pedon 2

: Pedon 2

Huai Suea Thao series 2 (tentative)
Typic Paleustalf, fine, mixed, subactive,
isohyperthermic

May 24, 2007

¢ Niwat Anongrak, Boondeaw Boonmun, Chackapong

Chaiwong, Ninlaphat Khongphaung, Pasakorn
Kawichai and Phattapong Manajuti

¢ Approximately 200 m west from Ban Huai Suea

Thao. Tambon Pha Bong. Mueang District.
Mae Hong Son Province. Approximately
19°15'28" N. 97" 54' 03" E. (Grid Reference:
844300, Sheet: 4547 1)

270 m (MSL)

Lower backslope

: Low relief mountain

Steep (36%), N 66’ E aspect

. Under mixed deciduous forest. Land is also used for

tropical orchard (mango)

¢ Approximately 1,344.7 mm
¢ Approximately 22.9°C
¢ Nil

. Derived “in situ” from shale interbedded

with limestone in Carboniferous period

: Well drained

Moist throughout

¢ Nil

: No stones and rock outcrops

: Moderately sheet erosion and slightly rill erosion.
: Plough layer, small amounts farmyard manure and

lime is used

Description

Ap 0-8/14 Dark brown (10YR4/3); slightly gravelly clay loam; weak fine
granular structure and moderate fine and medium subangular
blocky structure; firm, moderately sticky, moderately plastic;
common angular gravels (0.5-2 ¢cm) of weathered shale; common

fine, common medium and few coarse vesicular pores; common
fine and medium roots; moderately acid (field pH 6.0); clear and



Btl

Bt2

Bt3

Bt4

Bt5

Bt6

BC1

BC2

8/14-30

30-59

59-88

88-111

111-137

137-165/168

165/168-201

201-230+
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wavy boundary to Btl.

Strong brown (7.5YR4/6); clay; moderate fine, medium and coarse
subangular blocky structure; firm, moderately sticky, moderately
plastic; common fine, common medium and common very coarse
vesicular pores; few fine, common medium and few coarse roots;
strongly acid (field pH 5.4); clear and smooth boundary to Bt2.
Strong brown (7.5YR5/6); clay; moderate fine and medium
subangular blocky structure; firm, moderately sticky, moderately
plastic; common fine and medium vesicular pores; few fine,
medium, coarse and very coarse roots; strongly acid (field pH 5.2);
clear and smooth boundary to Bt 3.

Strong brown (7.5YR5/6); clay; moderate fine and medium
subangular blocky structure; firm, moderately sticky, moderately
plastic; common round stones (8-10 c¢cm) of strongly weathered
shale; common fine and medium vesicular pores; few medium
roots; strongly acid (field pH 5.2); clear and smooth boundary to
Bt4.

Strong brown (7.5YR5/6); clay; moderate fine and medium
subangular blocky structure and moderate medium angular blocky
structure; firm, moderately sticky, moderately plastic; common
fine and medium vesicular pores; few medium roots; strongly acid
(field pH 5.4); clear and smooth boundary to Bt5.

Strong brown (7.5YR5/6); clay; moderate fine and medium
angular blocky structure; firm, moderately sticky, moderately
plastic; common fine and medium vesicular pores; few medium
roots; strongly acid (field pH 5.4); clear and smooth boundary to
Bt6.

Strong brown (7.5YR5/8); clay; moderate fine, medium and coarse
angular blocky structure; firm, moderately sticky, moderately
plastic; common round stones (8-12 c¢cm) of strongly weathered
shale; common fine and medium vesicular pores; few medium and
coarse roots; strongly acid (field pH 5.4); clear and wavy boundary
to BCI.

Strong brown (7.5YR5/8); gravelly clay; moderate fine, medium
and coarse angular blocky structure; firm, moderately sticky,
moderately plastic; many angular gravels (1-3 c¢m) of weathered
shale; common fine and medium vesicular pores; few medium
roots; strongly acid (field pH 5.4); clear and smooth boundary to
BC2.

Strong brown (7.5YR5/8); gravelly clay; moderate fine, medium
and coarse angular blocky structure; firm, moderately sticky,
moderately plastic; many angular gravels (1-3 cm) of weathered
shale; common fine and medium vesicular pores; few medium
roots; strongly acid (field pH 5.4).
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Pedon 3

: Pedon3

Huai Nam Pong series 1 (tentative)
Typic Haplustult, fine, mixed, subactive,
isohyperthermic

May 27, 2007

¢ Niwat Anongrak, Boondeaw Boonmun, Chackapong

Chaiwong, Ninlaphat Khongphaung, Pasakorn
Kawichai and Phattapong Manajuti

¢ Approximately 500 m north from Ban Huai Nam

Pong. Tambon Na Pu Pom. Pang Mapha District.
Mae Hong Son Province. Approximately

19°34' 10" N. 98" 07 59" E. (Grid Reference:
091640, Sheet: 4648 I1I)

: 460 m (MSL)

Middle backslope

: Low relief mountain

Moderately steep (25%), S 84°E aspect

¢ Under mixed deciduous forest. Land is also used for

watershed forest protected area

¢ Approximately 1,344.7 mm
¢ Approximately 22.9°C

Forest fire caused by human in the dry season

: Derived “in situ” from shale interbedded with

sandstone in Carboniferous period

: Well drained

Moist throughout

¢ Nil
: No stones and rock outcrops
¢ Moderately sheet erosion

Human influence . Nil
III Profile Description
Horizon Depth (cm) Description
A 0-5/7 Dark brown (10YR4/3); clay loam; moderate fine and weak

medium granular structure and moderately fine subangular blocky
structure; friable, slightly sticky, slightly plastic; common fine and
medium vesicular pores; common fine and many medium roots;
moderately acid (field pH 5.6); clear and wavy boundary to BA.
BA 5/7-14/17 Dark yellowish brown (10YR4/4); clay loam; weak fine granular
structure and moderate fine and medium subangular blocky



Btl

Bt2

Bt3

Bt4

BC

Cr

14/17-31

31-53

53-76

76-101

101-132

132-150

150-213+
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structure; firm, moderately sticky, moderately plastic; common
fine and medium vesicular pores; common fine and medium roots;
strongly acid (field pH 5.2); clear and wavy boundary to Btl.
Strong brown (7.5YR4/6); clay; moderate fine and medium
subangular structure; firm, moderately sticky, moderately plastic;
common fine and medium vesicular pores; common fine and
medium roots; strongly acid (field pH 5.2); clear and smooth
boundary to Bt2.

Yellowish red (5YR4/6); clay; moderate fine and medium
subangular structure; firm, moderately sticky, moderately plastic;
common fine and medium vesicular pores; few fine and common
medium roots; strongly acid (field pH 5.2); clear and smooth
boundary to Bt3.

Yellowish red (5YR4/6); clay; moderate fine, medium and coarse
subangular structure; firm, moderately sticky, moderately plastic;
common fine, common medium and few very coarse vesicular
pores; few fine and common medium roots; strongly acid (field pH
5.4); clear and smooth boundary to Bt4.

Yellowish red (5YR4/6); clay; moderate fine, medium and coarse
subangular structure; firm, moderately sticky, moderately plastic;
common fine, common medium and few very coarse vesicular
pores; few fine and common medium roots; strongly acid (field pH
5.4); clear and smooth boundary to BC.

Yellowish red (5YR4/6) with strong brown (7.5YR5/8); gravelly
clay; moderate fine and medium subangular structure and
moderate coarse angular structure; firm, moderately sticky,
moderately plastic; common round gravels (1-3 cm) of weathered
shale and sandstone; common fine and medium vesicular pores;
few fine and common medium roots; strongly acid (field pH 5.4);
clear and smooth boundary to Cr.

Strong brown (7.5YR5/8) with brownish yellow (10YR6/8);
gravelly clay; moderate fine, medium and coarse angular structure;
firm, moderately sticky, moderately plastic; many angular gravels
(2-5 cm) of weathered shale; common fine and medium vesicular
pores; few medium roots; strongly acid (field pH 5.4); clear and
smooth boundary to R.

Fresh shale.
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Pedon 4

: Pedon 4

Huai Nam Pong series 2 (tentative)

Typic Paleustalf, very-fine, mixed, subactive,
isohyperthermic

May 27, 2007

¢ Niwat Anongrak, Boondeaw Boonmun, Chackapong

Chaiwong, Ninlaphat Khongphaung, Pasakorn
Kawichai and Phattapong Manajuti

¢ Approximately 300 m west from Ban Huai Nam

Pong. Tambon Na Pu Pom. Pang Mapha District.
Mae Hong Son Province. Approximately
19°33'52" N. 98" 07 55" E. (Grid Reference:
089638, Sheet: 4648 III)

410 m (MSL)

Lower backslope

: Low relief mountain

Moderately steep (24%), S 62'E aspect

¢ Under mixed deciduous forest. Land is also used for

tropical orchard (mango)

¢ Approximately 1,344.7 mm
¢ Approximately 22.9°C
¢ Nil

. Derived “in situ” from shale interbedded

with limestone in Carboniferous period

¢ Moderately well drained to well drained

Moist throughout

¢ Nil

: No stones and rock outcrops

¢ Moderately sheet erosion and slightly rill erosion
: Plough layer, small amounts farmyard manure

is used.
III Profile Description
Horizon Depth (cm) Description
Ap 0-10/14 Dark brown (10YR4/3); clay loam; moderate fine, medium and

coarse subangular blocky structure; firm, moderately sticky,
moderately plastic; common fine, common medium and few
coarse vesicular pores; common fine, common medium, few
coarse and few very coarse roots; strongly acid (field pH 5.4);
clear and wavy boundary to Btl1.



Btl

Bt2

Bt3

Bt4

BC1

BC2

Cr

R

10/14-28

28-54

54-68/75

68/75-95

95-127

127-154

154-183

183-215+
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Dark yellowish brown (10YR4/4); clay; moderate fine, medium
and coarse subangular blocky structure; firm, moderately sticky,
moderately plastic; common fine, common medium and few very
coarse vesicular pores; common fine and medium roots; very
strongly acid (field pH 5.0); clear and smooth boundary to Bt2.
Strong brown (7.5YR4/6); clay; moderate fine, medium and coarse
subangular blocky structure; very firm, very sticky, very plastic;
common fine, medium and very coarse vesicular pores; few fine
and medium roots; very strongly acid (field pH 5.0); clear and
smooth boundary to Bt3.

Strong brown (7.5YR4/6); slightly gravelly clay; moderate fine
and medium subangular blocky structure and moderate medium
and coarse angular blocky strucuture; very firm, very sticky, very
plastic; common angular gravels (1-3 cm) of weathered shale;
common fine and medium vesicular pores; few medium roots;
very strongly acid (field pH 5.0); clear and wavy boundary to Bt4.
Strong brown (7.5YR4/6) with yellowish brown (10YR5/6);
gravelly clay; strong fine, strong medium and moderate coarse
angular blocky structure; very firm, very sticky, very plastic; many
angular gravels (1-3 cm) of weathered shale; common fine and few
medium vesicular pores; few medium roots; strongly acid (field
pH 5.2); clear and smooth boundary to BC1.

Strong brown (7.5YR4/6) with brownish yellow (10YR6/8);
gravelly clay; strong fine, strong medium and moderate coarse
angular blocky structure; firm, moderately sticky, moderately
plastic; many angular gravels (1-3 cm) of weathered shale;
common fine and few medium vesicular pores; few medium roots;
strongly acid (field pH 5.4); clear and smooth boundary to BC2.
Strong brown (7.5YRS5/6), brownish yellow (10YR6/8) and brown
pale (10YR6/3); gravelly clay; moderate fine, medium and coarse
angular blocky structure; firm, moderately sticky, moderately
plastic; many angular gravels (1-3 cm) of weathered shale;
common fine and few medium vesicular pores; few medium roots;
moderately acid (field pH 5.6); clear and smooth boundary to Cr.
Strong brown (7.5YR5/6), brownish yellow (10YR6/8) and brown
pale (10YR6/3); gravelly clay; moderate fine, medium and coarse
angular blocky structure; firm, moderately sticky, moderately
plastic; many angular gravels (1-3 cm) and common angular
stones (10-20 c¢cm) of weathered shale; common fine and few
medium vesicular pores; few medium roots; moderately acid (field
pH 5.6); clear and smooth boundary to R.

Fresh shale.
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Pedon 5

: Pedon 5

Ruam Thai series 1 (tentative)

Typic Paleudult, fine, kaolinitic, subactive,
isothermic

May 25, 2007

¢ Niwat Anongrak, Boondeaw Boonmun, Chackapong

Chaiwong, Ninlaphat Khongphaung, Pasakorn
Kawichai and Phattapong Manajuti

¢ Approximately 500 m southeast from Ban Ruam

Thai. Tambon Mok Jum Pae. Mueang District.
Mae Hong Son Province. Approximately
19°29'45" N. 97" 55' 05" E. (Grid Reference:
862562, Sheet: 4547 1)

1,160 m (MSL)

Middle backslope

¢ Mountainous

Moderately steep (34%), N 34°wW aspect

¢ Under hill evergreen forest. Land is also used for

watershed forest protected area

¢ Approximately 1,732.0 mm
¢ Approximately 20.0'C
¢ Nil

: Derived “in situ” from shale interbedded with

sandstone in Carboniferous period

: Well drained

Moist throughout

¢ Nil
: No stones and rock outcrops

Slightly sheet erosion

Human influence ¢ Nil
III Profile Description
Horizon Depth (cm) Description
A 0-8/10 Very dark grayish brown (10YR3/2); clay loam; moderate fine and

weak medium granular structure and moderate fine subangular
blocky structure; friable, slightly sticky, slightly plastic; common
fine and medium vesicular pores; common fine and medium roots;
very strongly acid (field pH 4.8); clear and wavy boundary to BA.
BA 8/10-30 Dark brown to brown (7.5YR4/4); clay; moderate fine, moderate
medium and weak coarse subangular blocky structure; firm,



Btl

Bt2

Bt3

Bt4

BtS

Bt6

Bt7

30-45

45-76

76-101

101-123/128

123/128-150

150-170/175

170/175-204+
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moderately sticky, moderately plastic; common fine, common
medium, few coarse and few very coarse vesicular pores; common
fine, common medium and few coarse roots; very strongly acid
(field pH 4.8); clear and smooth boundary to Bt1.

Strong brown (7.5YR4/6); clay; moderate fine, medium and coarse
subangular blocky structure; firm, moderately sticky, moderately
plastic; common fine, common medium, few coarse and few very
coarse vesicular pores; few fine, medium and coarse roots; very
strongly acid (field pH 4.8); clear and smooth boundary to Bt2.
Strong brown (7.5YR5/6); clay; moderate fine, medium and coarse
subangular blocky structure; firm, moderately sticky, moderately
plastic; common fine, common medium and few very coarse
vesicular pores; few fine, medium and coarse roots; very strongly
acid (field pH 4.8); clear and smooth boundary to Bt3.

Strong brown (7.5YR5/6); clay; moderate fine, medium and coarse
subangular blocky structure; firm, moderately sticky, moderately
plastic; common fine, common medium and few very coarse
vesicular pores; few fine and medium roots; very strongly acid
(field pH 4.6); clear and smooth boundary to Bt4.

Strong brown (7.5YR5/6); slightly gravelly clay; moderate fine,
medium and coarse subangular blocky structure; firm, moderately
sticky, moderately plastic; common round gravels (1-2 c¢cm) of
weathered shale and sandstone; common fine and medium
vesicular pores; few medium roots; very strongly acid (field pH
4.3); clear and wavy boundary to Bt5.

Strong brown (7.5YR5/6); slightly gravelly clay; moderate fine,
medium and coarse subangular blocky structure; firm, moderately
sticky, moderately plastic; common round gravels (1-4 c¢cm) of
weathered shale and sandstone; common fine and medium
vesicular pores; few medium roots; very strongly acid (field pH
5.0); clear and smooth boundary to Bt6.

Strong brown (7.5YR5/6); slightly gravelly clay; moderate fine,
medium and coarse subangular blocky structure; firm, moderately
sticky, moderately plastic; common round gravels (1-4 c¢cm) of
weathered shale and sandstone; common fine, common medium
and few very coarse vesicular pores; few medium roots; strongly
acid (field pH 5.2); clear and wavy boundary to Bt7.

Strong brown (7.5YR5/6); slightly gravelly clay; moderate fine
and medium subangular blocky structure and moderate coarse
angular blocky structure; firm, moderately sticky, moderately
plastic; common round gravels (1-2 c¢cm) of weathered shale and
sandstone; common fine and medium vesicular pores; few medium
roots; strongly acid (field pH 5.2).



I Information on the Site
Profile symbol
Soil name
Classification

Date of examination
Described by

Lacation

Elevation

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Vegetation and Landuse

Annual rainfall
Mean temperature

Other

II General Information on the Soil

Parent material

Drainage

Moisture condition in profile
Depth of ground water table
Surface stones and rock outcrops
Evidence of erosion

Human influence

IIT Profile Description
Horizon Depth (cm)

144

Pedon 6

: Pedon 6

Ruam Thai series 2 (tentative)

Typic Hapludult, fine, kaolinitic, subactive,
isothermic

May 25, 2007

¢ Niwat Anongrak, Boondeaw Boonmun, Chackapong

Chaiwong, Ninlaphat Khongphaung, Pasakorn
Kawichai and Phattapong Manajuti

¢ Approximately 100 m south from Ban Ruam Thai.

Tambon Mok Jum Pae. Mueang District.
Mae Hong Son Province. Approximately
19°29' 52" N. 97" 54' 46" E. (Grid Reference:
859564, Sheet: 4547 1)

1,150 m (MSL)

Middle backslope

¢ Mountainous

Moderately steep (22%), S 12'E aspect

¢ Under hill evergreen forest. Land is also used for

temperate orchard (peach and japanese apricot)

¢ Approximately 1,732.0 mm
¢ Approximately 20.0'C

Bench terrace

: Derived “in situ” from shale interbedded with

sandstone in Carboniferous period

: Well drained

Moist throughout

¢ Nil
: No stones and rock outcrops

Slightly sheet erosion

: Bench terrace and plough layer, small amounts

farmyard manure and lime is used

Description

Ap 0-14/17 Dark brown to brown (7.5YR4/4); slightly gravelly clay loam;
weak fine granular structure and moderate fine and medium
subangular blocky structure; friable, slightly sticky, slightly
plastic; common round gravels (1-2 ¢m) of weathered shale and
sandstone; common fine, common medium and few coarse
vesicular pores; common fine and many medium roots; very



BA

Btl

Bt2

Bt3

2Bt4

2Bt5

2Bt6

2Bt7

14/17-33

33-55

55-82

82-103

103-127

127-148
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strongly acid (field pH 4.8); clear and wavy boundary to BA.
Strong brown (7.5YR4/6); gravelly clay; moderate fine and
medium subangular blocky structure; firm, moderately sticky,
moderately plastic; common round gravels (1-2 cm) of weathered
shale and sandstone; common fine, common medium and few
coarse vesicular pores; common fine and many medium roots;
strongly acid (field pH 5.2); clear and smooth boundary to Bt1.
Yellowish red (5YR4/6); gravelly clay; moderate fine, medium
and coarse subangular blocky structure; firm, moderately sticky,
moderately plastic; common round gravels (1-2 ¢cm) of weathered
shale and sandstone; common fine, common medium and few
coarse vesicular pores; few fine and common medium roots;
strongly acid (field pH 5.4); clear and smooth boundary to Bt2.
Yellowish red (5YR4/6); very gravelly clay; moderate fine,
medium and coarse subangular blocky structure; firm, moderately
sticky, slightly plastic; many round gravels (1-4 ¢m) of weathered
shale and sandstone; common fine and medium vesicular pores;
few fine and common medium roots; strongly acid (field pH 5.4);
clear and smooth boundary to Bt3.

Red (2.5YR4/6); gravelly clay; moderate fine and medium
subangular blocky structure; firm, moderately sticky, moderately
plastic; common round gravels (1-2 c¢cm) of weathered shale and
sandstone; common fine and medium vesicular pores; few medium
roots; strongly acid (field pH 5.4); clear and smooth boundary to
2Bt4.

Yellowish red (5YR4/6); clay; moderate fine and medium
subangular blocky structure; firm, moderately sticky, moderately
plastic; common fine, common medium and few very coarse
vesicular pores; few medium roots; moderately acid (field pH 5.6);
clear and smooth boundary to 2Bt5.

Yellowish red (5YR4/6); clay; moderate fine and medium
subangular blocky structure; firm, moderately sticky, moderately
plastic; common fine and medium vesicular pores; few medium
roots; moderately acid (field pH 5.6); clear and smooth boundary
to 2Bt6.

Yellowish red (5YR4/6); clay; moderate fine and medium
subangular blocky structure; firm, moderately sticky, moderately
plastic; common fine and medium vesicular pores; few medium
roots; moderately acid (field pH 5.6); clear and smooth boundary
to 2Bt7.

Yellowish red (5YR4/6); clay; moderate fine and medium
subangular blocky structure; firm, moderately sticky, moderately
plastic; common fine and medium vesicular pores; few medium
roots; strongly acid (field pH 5.4).
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Pedon 7

: Pedon 7

Pho No Khi series 1 (tentative)

Typic Paleudult, very-fine, kaolinitic, subactive,
isothermic

May 28, 2007

¢ Niwat Anongrak, Boondeaw Boonmun, Chackapong

Chaiwong, Ninlaphat Khongphaung, Pasakorn
Kawichai and Phattapong Manajuti

¢ Approximately 300 m east from Ban Pho No Khi.

Tambon Huai Pong. Mueang District. Mae Hong
Son Province. Approximately 18”56 54" N.

98" 04' 50" E. (Grid Reference: 031956,

Sheet: 4646 IV)

1,210 m (MSL)

Middle backslope

¢ Mountainous

Steep (40%), S 80" W aspect

¢ Under hill evergreen forest. Land is also used for

watershed forest protected area

¢ Approximately 1,732.0 mm
¢ Approximately 20.0'C
¢ Nil

: Derived “in situ” from shale interbedded with

sandstone in Silurian to Carboniferous period

: Well drained

Moist throughout

¢ Nil
: No stones and rock outcrops

Slightly sheet erosion

Human influence ¢ Nil
IIT Profile Description
Horizon Depth (cm) Description
A 0-9/12 Dark brown (10YR4/3); clay loam; moderate fine granular

structure and moderate fine and medium subangular blocky
structure; friable, slightly sticky, slightly plastic; common fine,
medium and coarse vesicular pores; common fine and many
medium roots; very strongly acid (field pH 5.0); clear and wavy
boundary to BA.

BA 9/12-26 Strong brown (7.5YR4/6); clay; moderate fine, medium and coarse



Btl

Bt2

Bt3

Bt4

BtS

2Bt6

2Bt7

26-48

48-62/74

62/74-92

92-120

120-144

144-171

171-205+
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subangular blocky structure; firm, moderately sticky, moderately
plastic; common fine, common medium and few coarse vesicular
pores; few fine, common medium and few very coarse roots;
strongly acid (field pH 5.2); clear and smooth boundary to Bt1.
Strong brown (7.5YR4/6); clay; moderate fine, medium and coarse
subangular blocky structure; very firm, very sticky, very plastic;
common fine, common medium and few coarse vesicular pores;
few fine and common medium roots; strongly acid (field pH 5.2);
clear and smooth boundary to Bt2.

Yellowish red (5YR4/6); clay; moderate fine, medium and coarse
subangular blocky structure; very firm, very sticky, very plastic;
common fine, common medium, few coarse and few very coarse
vesicular pores; few fine and medium roots; strongly acid (field
pH 5.2); clear and wavy boundary to Bt3.

Yellowish red (5YR4/6); slightly gravelly clay; moderate fine,
medium and coarse subangular blocky structure; very firm, very
sticky, very plastic; common round gravels (1-2 cm) of weathered
shale and sandstone; common fine, common medium and few
coarse vesicular pores; few medium and coarse roots; strongly acid
(field pH 5.2); clear and smooth boundary to Bt4.

Red (2.5YR4/8); slightly gravelly clay; moderate fine and medium
subangular blocky structure and moderate coarse angular blocky
structure; very firm, very sticky, very plastic; common round
gravels (1-2 cm) of weathered shale and sandstone; common fine,
common medium and few very coarse vesicular pores; few
medium roots; strongly acid (field pH 5.4); clear and smooth
boundary to Bt5.

Red (2.5YR4/8); gravelly clay; moderate fine, medium and coarse
angular blocky structure; firm, moderately sticky, moderately
plastic; common round gravels (1-2 cm) of weathered shale and
sandstone; common fine and medium vesicular pores; few medium
roots; strongly acid (field pH 5.4); clear and smooth boundary to
2Bt6.

Yellowish red (5YR5/6); clay; moderate fine, medium and coarse
angular blocky structure; firm, moderately sticky, moderately
plastic; common fine and few medium vesicular pores; few
medium roots; strongly acid (field pH 5.4); clear and smooth
boundary to 2Bt7.

Yellowish red (5YR5/8); slightly gravelly clay; moderate fine,
medium and coarse angular blocky structure; firm, moderately
sticky, moderately plastic; common round gravels (1-2 c¢cm) of
weathered shale and sandstone; common fine and few medium
vesicular pores; few medium roots; strongly acid (field pH 5.4).
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Pedon 8

: Pedon 8

Pho No Khi series 2 (tentative)

Typic Paleudult, fine, kaolinitic, subactive,
isothermic

May 28, 2007

¢ Niwat Anongrak, Boondeaw Boonmun, Chackapong

Chaiwong, Ninlaphat Khongphaung, Pasakorn
Kawichai and Phattapong Manajuti

¢ Approximately 100 m north from Ban Pho No Khi.

Tambon Huai Pong. Mueang District. Mae Hong
Son Province. Approximately 18”57 15" N.

98" 04' 38" E. (Grid Reference: 028960,

Sheet: 4646 IV)

1,180 m (MSL)

Lower backslope

:  Mountainous

Strongly sloping (18%), N 50'E aspect

¢ Under hill evergreen forest. Land is also used for

temperate orchard (japanese apricot)

¢ Approximately 1,732.0 mm
¢ Approximately 20.0'C
¢ Nil

: Derived “in situ” from shale interbedded with

sandstone in Silurian to Carboniferous period

: Well drained

Moist throughout

¢ Nil

: No stones and rock outcrops

: Moderately sheet erosion and slightly rill erosion
: Plough layer, small amounts farmyard manure

is used
III Profile Description
Horizon Depth (cm) Description
Ap 0-10/12 Dark brown (10YR4/3); clay loam; weak fine granular structure

and moderate fine and medium subangular blocky structure; firm,
moderately sticky, moderately plastic; common fine, common

medium and few coarse vesicular pores; common fine and medium
roots; strongly acid (field pH 5.2); clear and wavy boundary to

BA.



BA

Btl

Bt2

Bt3

Bt4

BtS

2Bt6

2Bt7

10/12-24

24-45

45-66/73

66/73-100

100-122

122-160/163

160/163-187

187-210+
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Dark brown to brown (7.5YR4/4); clay; moderate fine, medium
and coarse subangular blocky structure; firm, moderately sticky,
moderately plastic; common fine and medium vesicular pores; few
fine, common medium and few coarse roots; strongly acid (field
pH 5.2); clear and smooth boundary to Btl.

Reddish brown (5YR4/4); clay; moderate fine, medium and coarse
subangular blocky structure; firm, moderately sticky, moderately
plastic; common fine, common medium, few coarse and common
very coarse vesicular pores; few fine and common medium roots;
strongly acid (field pH 5.2); clear and smooth boundary to Bt2.
Yellowish red (5YR4/6); clay; moderate fine, medium and coarse
subangular blocky structure; firm, moderately sticky, moderately
plastic, common fine and medium vesicular pores; few medium
and coarse roots; strongly acid (field pH 5.2); clear and wavy
boundary to Bt3.

Yellowish red (5YR4/6); slightly gravelly clay, moderate fine,
medium and coarse subangular blocky structure; firm, moderately
sticky, moderately plastic; common angular gravels (1-3 c¢cm) of
weathered shale and sandstone; common fine and medium
vesicular pores; few medium roots; strongly acid (field pH 5.2);
clear and smooth boundary to Bt4.

Red (2.5YR4/6); slightly gravelly clay; moderate fine, medium
and coarse subangular blocky structure; firm, moderately sticky,
moderately plastic; common angular gravels (1-4 cm) of
weathered shale and sandstone; common fine and medium
vesicular pores; few medium roots; strongly acid (field pH 5.4);
clear and smooth boundary to Bt5.

Red (2.5YR4/6); gravelly clay; moderate fine and medium
subangular blocky structure and moderate coarse angular blocky
structure; firm, moderately sticky, moderately plastic, common
angular gravels (1-5 cm) of weathered shale and sandstone;
common fine and medium vesicular pores; few medium roots;
strongly acid (field pH 5.4); clear and wavy boundary to 2Bt6.
Yellowish red (5YR5/6); clay; moderate fine, medium and coarse
angular blocky structure; firm, moderately sticky, moderately
plastic; common fine and few medium vesicular pores; few
medium roots; moderately acid (field pH 5.6); clear and smooth
boundary to 2Bt7.

Yellowish red (5YR5/6); clay; moderate fine, medium and coarse
angular blocky structure; firm, moderately sticky, moderately
plastic; common fine and few medium vesicular pores; few
medium roots; moderately acid (field pH 5.6).
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v k4
MINMARNUING 3 mmmﬂqmmxﬁaﬂu (181, 2547; Soil Survey Division Staff, 1993)

o A o [ ﬁy a Qs}l dy a 1
Misenialy anvuzIHoAY FUILDAUALE
(texture classes)
Aa ; Y a '
AUNIY iHeney 1@un nsrexiian1en (s1e1ey n1e
(sandy soils) (coarse textured) az1089 NIPaZDIANIN) NT18UUAY
SIUFUANY) (NT1eHeVYUANTIU
a 1 = a 1
N5190UANI Y NT1vazBenluAls U
= = 1
nagnsgazdeauInuauI 1)
a 1 dﬁl Y 1A 1 a 1
AUTIU Wovienulunals 1dun ausutunsieneny ausivydu

(loamy soils)

a =
AULNUHYD

(clayey soils)

(moderately coarse-textured)

2
1ol unag

(medium-textured)

& =
oazdeathunai

(moderately fine-textured)

& =
fUaaciagn

(fine textured)

1519 AU UNITwazDen

Taun dusrulunseazideanin au

32 Ausmdunseuils uaznienia

9 1A 1 =1 a 1 =
ulﬂLLﬂ AUTIUYNYY AUT U HEI U

a ! IS
NnIgy ﬂuiaumumﬂumwuﬂq

) 1A = a =1
Taun aumdiendunste aumiiern)u

a =)
ﬂi?ﬂllﬂ\i HagaUuLlvugn
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MINNMANUING 4 Lﬂmcvfmmﬂqszﬁummwumﬁummmﬁu (HIn319Y, 2529)

FZA1 (rating)

N (Mg m>)

al

' Y o
AD UV
11unag

1 Y
ADUVNGY
68

gaun

<1.2
1.2-14
1.4-1.6
1.6-1.8
1.8-2.0
>2.0

{ 4 1 @ J ) g/ a A o .
GﬂiNﬂ1ﬂWH’Jﬂﬁ 5 Lﬂﬂ!“l/lfﬂiLL‘INi8WUﬂ1ﬂﬁu1u1ﬂl'€)ﬂﬂu1uﬁﬂw‘lﬂu@’J (Ksat) (Soil Survey

Division Staff, 1993)

FZA1 (rating) Wefe

ums’ cm hr’
&0 <0.01 <0.0036
& 0.01-0.1 0.0036-0.036
ADUYIIMN 0.1-1 0.036-0.36
ApUYINRY 1-10 0.36-3.6
q 10-100 3.6-36
AT > 100 > 36
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A Y o w 1 A EX a [ 2 = a
AT NNANUINN 6 VDINNARNC ‘1/]16])'11!ﬂ”l'iﬂigllliﬁgﬂﬂﬁllﬂﬁﬂﬁmll aemMsysziu
4 a
ANUYANTNYTVDIAY (Land Classification Division and FAO Project

Staff, 1973; Soil Survey Division Staff, 1993)

1. ﬂﬁﬁ?awmﬁu (soil reaction), pH (au cdi=1:1)

<A1 (rating) Ny (pH)

ﬂiﬂqummmﬁqcﬂ (ultra acid) <3.5

NIATULITINN (extremely acid) 3.5-4.4
N3AAIN (very strongly acid) 4.5-5.0
n3999 (strongly acid) 5.1-5.5
N30 1UNA1 (moderately acid) 5.6-6.0
n3AENTe8 (slightly acid) 6.1-6.5
L“ﬂuﬂmﬂ (neutral) 6.6-7.3
Aadniios (slightly alkaline) 7.4-7.8
AU (moderately alkaline) 7.9-8.4
@999 (strongly alkaline) 8.5-9.0
A199ANTN (very strongly alkaline) >9.0

2. Suﬂc‘iﬂ’qjﬁq (organic matter) (% organic carbon x 1.724)

3¢A1 (rating) ide (gkg)
@‘%unn (very low) <5
6‘7%1 (low) 5-10
ﬁ’e)uela.llNG‘h (moderately low) 10-15
1Una1 (medium) 15-25
Aouds WG (moderately high) 25-35
24 (high) 35-45
U0 (very high) > 45

3. U51a TuTe519U594 (total nitrogen)
2@ (rating) Nelo (g kg'])

@imm (very low) <1.0
8‘7%1 (low) 1.0-2.0
11Una13 (medium) 2.0-5.0
24 (high) 5.0-7.5

U0 (very high) >7.5
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4. Wsmaoaresafidiuilse Tamd (available phosphorus) (Bray IT)

B2 (rating)

NWee (mg kg'])
@‘innn (very low) <3
W‘h (low) 3-6
ﬁau%’m‘ﬁ (moderately low) 6-10
171u4na19 (medium) 10-15
Aouds NG (moderately high) 15-25
24 (high) 25-45
U0 (very high) >45
5. USwa TnumaiFouiiniuglss Tom? (available potassium) (NH,0Ac)
321 (rating) NWee (mg kg'])
@‘innn (very low) <30
W‘h (low) 30-60
11una13 (medium) 60-90
Q9 (high) 90-120
01N (very high) > 120

6. USunamaaiFeunaniald (extractable calcium) (NH,OAc)

EELN (rating)

ﬁ%nﬂ N (very low)
&1 (low)

1una19 (medium)
a4 (high)

07N (very high)

7. USmnawuniiFeunana’ld (extractable magnesium) (NH,OAc)

A1 (rating)

N8 (cmol kg'l)

V;%‘Iil'l N (very low)
&1 (low)

1huna19 (medium)
a4 (high)

11N (very high)

<03
0.3-1.0
1.0-3.0
3.0-8.0
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8. S TwReunania 1@ (extractable sodium) (NH,0Ac)

2@ (rating) Ne® (cmol kg'l)
@100 (very low) <0.1
@1 (low) 0.1-0.3
11una19 (medium) 0.3-0.7
a4 (high) 0.7-2.0
U0 (very high) >2.0

9. YSuna TnumaiFennadia la (extractable potassium) (NH,OAc)

32A1 (rating) Ne® (cmol kg'l)
s‘%mm (very low) <0.2
@51:1 (low) 0.2-0.3
11una13 (medium) 0.3-0.6
a4 (high) 0.6-1.2
07N (very high) >12
10. ﬂ?iﬂmﬂlﬂ'ﬁﬁﬁvﬂ‘lﬁl (extractable bases) (NH,0Ac)
32AU (rating) Weve (cmol kg'l)
s‘%mm (very low) <26
# (low) 2666
111nA1 (medium) 6.6-14.3
a4 (high) 14.3-31.2
11N (very high) >31.2
11. mmmmmﬂéﬂu"lﬂaaumn (cation exchange capacity; CEC)
32U (rating) Nee (cmol kg'l)
@%‘Iil‘lﬂ (very low) <3
# (low) 35
ﬂ'ﬁluéi’l}NGQh (moderately low) 5-10
11una19 (medium) 10-15
ADUL19g3 (moderately high) 15-20
79 (high) 20-30
11N (very high) >30
12. Madudadelooouiiuaa (base saturation)
32A (rating) e (cmol kg')
@%‘I (low) <35
1hunais (medium) 35-75

q4 (high) >75
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~ J 1 o a <3| A o Y ..
AT WNIANUINN 7 Lﬂmmmmmszmﬁ]m”|mm1mﬂuﬂimnﬁﬂﬂ'lﬂ (extractable acidity)

(WaN319Y, 2529)

F2A1 (rating)

Wde (cmol kg_l)

o

AN <1
#1 12
hunan 2-5
AU 5-10
oe 10-20
ga1n >20
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AMTNMANUING 8 X-ray diffraction spacing obtained from (001) planes of layer-silicate

species as related to sample treatment (Whitting, 1965)

Diffraction spacing (nm) Mineral (or minerals) Indicated

Mg-saturated, air dried

1.4-1.5 Smectite, vermiculite, chlorite

0.99-1.01 Mica (illite), halloysite

0.72-0.75 Metahalloysite

0.715 Kaolinite, chlorite (2nd-order maximum)

Mg-saturated, glycerol-solvated

1.77-1.80 Smectite

1.4-1.5 Vermiculite, chlorite

1.08 Halloysite

0.99-1.01 Mica (illite)

0.72-0.75 Metahalloysite

0.715 Kaolinite, chlorite (2nd-order maximum)

K-saturated, air-dried

1.4-1.5 Chlorite, vermiculite (with interlayer aluminium)
1.24-1.28 Smectite

0.99-1.01 Mica (illite), halloysite, vermiculite (contracted)
0.72-0.75 Metahalloysite

0.715 Kaolinite, chlorite (2nd-order maximum)

K-saturated, heated (550°C)

1.4 Chlorite
0.99-1.01 Mica, vermiculite (contracted), smectite (contracted)

0.715 Chlorite (2nd-order maximum)




{ a o 4 a a
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AATErAY (Fauainnneadisdvuazs AL, 2543)

Sazuuuniiiy 7 wietiosnh fehAutssdunnugauauysein
Srnzuunegsenig 8-12 fehauilszduanuganauysainoudiad
fnzuuuegIzHg 13-17 fohAulisyduanuganauysaitunang
fnzuuuegsznin 18-22 fehauiiszduanugavanysaiaoudiegs

' A o ts
51ﬂ$££1&1&111ﬂﬂ'ﬂ 23 ﬁmmuﬁimmamqﬂuﬁuyimqq

FZAUAN 5 Usum 5 amwquanlden  sandevaz
gavanysal  ounseiag  veawesa TnumaFew looauuan AMudNFILE
YDIAY fuflualseToni  Aduilss o
(gkg") (mgkg") (mgkg ) (cmol kg (%)

M <10 M <6 (1 <3 (1) <5 M <20 O
Aoudiad 10415 @ 610 (@ 3060 (2 5-10 @ 2035 (2
1hunan 1525 (3)  10-15 (3 6075  (3) 10-15 (B) 3550 ()
Aoudags 2535 (4 1525 (4 7590 (4 15-20 @ 5075 ()

9 >35 (5 >25 (3) >90 (5) >20 (5) >75 (5)

wineme  Isaaszduanuganauysaivesan 1938 Iazuuu (@ravazuuueglunuduluaisig)
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K = Kaolinite
1 = Illite

Q) = Quartz
H = Hematite

Mg-sat

Mg-gly

WMWM I, K-sat

K-550"C

5 0 18 » 2 © 3 10
CuK a degree 20

{ y @ J J a 1 J
ﬂ’lWﬂ’lﬂWU')ﬂﬁ 1 ﬂﬁTV\ILlﬁﬂ\‘]ﬂ'ﬁLaﬂ?lﬂuﬂl@ﬁiﬂﬁl@ﬂ%mﬂﬂ@ﬁﬂﬂﬁZﬂ@ﬂlﬁlﬁlﬁiuﬂqn@léﬂ']ﬂ

Y

VINAAUNTIE VOINABY 1 FU B2 ¥19ANNAN 35-54 (FUAIAT

K = Kaolinite
1 = Illite
} = Quartz

K H = Hematite

Mg-sat

Wi Y g, Y

K-sat

K-550'C

5 0 15 o % B * 0
Cu K . degree 28

{ Y [ -4 s a 1 1
ANNIARUINT 2 ﬂﬁ"I‘V\ILLE‘WNﬂ"IiLaﬂﬁlﬂuﬂlﬂﬂiﬁﬁlﬂﬂcﬁﬂlﬂ\i@\‘lﬂﬂﬁ$ﬂ@UL%QLL§1UﬂQN@HﬂTﬂ

Y

VUIAAUIH LY VoITinaY 2 FU Bt2 (’Ih\‘lﬂ’ﬂﬂaﬂ 30-59 1FUALAT
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K = Kaolinite
I = Ilite
| = Quartz
H = Hematite

Mg-sat

Mg-gly

MWN«WWM% Kosat

=) 10 15 20 25 30 35 40

CuK a degree 20

{ J [ 4 s a 1 J
ﬂ’lWﬂ’lﬂWU')ﬂﬁ 3 ﬂﬁTV\ILlﬁﬂ\‘]ﬂ'ﬁLaﬂﬂlﬂuﬂlaﬁiﬂﬁlﬂﬂ%ma\i@ﬁﬂﬂﬁZﬂ@UL"]Nl,Lﬁsluﬂqnaléﬂ']ﬂ

Y

VINAAUINTIE VOINABY 3 FU B2 ¥19ANNAN 31-53 (FUAIAT

K = Kaolinite
1 = Illite
} = Quartz

I H = Hematite

Mg-sat

Mg-gly

K-550"C

m
=
@

20 25 30 35 40

Cu K . degree 28

. Y [ o s a 1 1
ANMARUINT 4 ﬂﬁ"I‘V\ILLE‘WNﬂ"IiLafJ'JL‘]JuﬂJ@Q'iQ?ﬂ?JﬂGﬁGU?N@\‘Iﬂ‘IJﬁ$ﬂ@UL%QLL§1UﬂQN@HﬂTﬂ

Y

VUIAAUIHHE) VoITineY 4 FU Bt2 (’Ih\‘lﬂ’ﬂﬂaﬂ 28-54 IFUAUAT
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K = Kaolinite
G = Gibbsite
YV = Vermiculite

H = Hematite

Mg-sat

Meg-gly

K-sat

K-550"C

20 2 30 *H 40

m
=i
m

CuK a degree 20

{ J [ 4 s a 1 J
.ﬂ’lWﬂ’lﬂWU')ﬂﬁ 5 ﬂﬁTV\ILlﬁﬂ\‘]ﬂ'ﬁLaﬂﬂlﬂuﬂlaﬁiﬂﬁlﬂﬂ%maﬁﬂﬁﬂﬂﬁzﬂ@UL"]Nl,Lﬁsluﬂqnaléﬂ']ﬂ

Y

VINAAUINTIE VOINABY 5 FU Btl ¥9ANAN 30-45 (FUAIAT

K = Kaolinite
G = Gibbsite
V = Vermieulite

H = Hematite

Mg-sat

Mg-gly

K-sat

WWMWMWWMWMWW 7
5 10 15 20 25 3n 35

40

Cu K . degree 28

. Y [ o s a 1 1
ANMANUINT 6 ﬂﬁ"I‘V\ILLE‘WNﬂ"IiLaﬂﬁ!ﬂuﬂl@ﬂiﬂﬁmﬂcﬁﬂlﬂﬂ@\‘lﬂﬂﬁ$ﬂ@UL%QLL51UﬂQN@HﬂTﬂ

Y

VUIAAUIH YT VoIHADY 6 FU Btl ﬂ%ﬂﬂﬂ??ﬂaﬂ 33-55 IFUAIAT
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K = Kaolinite
G = Gibbsite
YV = Vermiculite

H = Hematite
v
G
v K Q € ONE
G Vv
e I K
Q Mg-sat
k W ﬂ\”%wwwm'wm RN
it i

WWM v o

MMMWMM\»« B

Q 2 30 35 40

m
o
m

CuK a degree 20

{ Y [ 4 s a 1 J
.ﬂ’lWﬂ’lﬂWH')ﬂﬁ 7 ﬂﬁTV\ILlﬁﬂ\‘]ﬂ'ﬁlaﬂﬂlﬂuﬂlaﬁiﬂﬁl@ﬂ%ﬂlﬂﬁﬂﬁﬂﬂﬁ$ﬂfJ°UL"]NLL56I,uﬂqnaléﬂ']ﬂ

Y

VINAAUINTIE VOINABY 7 FU Btl ¥19ANNAN 26-48 (FUAIAT

K = Kaolinite
G = Gibbsite
V = Vermieulite

K H = Hematite
1 = Illite

Mg-sat
Me-gly
K-sat
i oty
WM% WWWWWWMWMMW K-530'C
5 10 15 0 2 0 k] 40

Cu K . degree 28

. Y [ o s a 1 1
ANMANUINT 8 ﬂﬁ”I‘V\ILL?(@Nﬂ"IiLaﬂﬁ!ﬂuﬂl@ﬂiﬂﬁmﬂcﬁﬂlﬂﬂ@\‘lﬂﬂi$ﬂ@UL%QLL51UﬂQN@HﬂTﬂ

Y

VUIAAUIH YT VoIHADY 8 U Bt2 ﬂ%ﬂﬂﬂ??ﬂﬁﬂ 45-66/73 LEUALNNT
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