CHAPTER 1V
GEOMORPHOLOGY AND GEOLOGY
OF SAND DEPOSITS

4.1 Introduction

This chaptis -‘-':'f_'_'_i-_ﬁ L &d geomorphology of the
study area will i3 - .ne peomorphology and
geology  of ed on airphoto
interpretation, gether with well log

and drill hole Shation.

The ge: 1o i SAMe M will be treated in

separate parts.

4.2 Mnrphulugy and _

and Deposits
Tanao-ﬁﬂ

U clay

i Jmaterials (gravel,

sand, silt Tanspiy-ted by the Kwae Noi

and Kwae Ya

Klong Riv eﬂy &lﬁﬂ‘ﬁ?w““ tﬁether o Sorn i
QR RGO HAIV IR T o

faund.%hat the faults are structural:- controlled of the Mae

Klong. These faults were in NW-SE direction (Figure 1.7).

The study area is composed of Mae Klong Alluvial
Fan (Takaya and Thiramongkol, 1983) or Kanchanaburi
Alluvial Fan ( Selvakumar, 1977 ) and tidal flat of

brackish clays ( Thiramongkol, 1984 ). The Mae Klong
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Alluvial Fan covers most part of the study area and the
tidal flat of brackish clay occurs in the east and south

of the area.

4.2.1 Slope Conditions

Selvaks E] ) nd Supajanya (1983) made

detailed study o npe conditions of the

study area. Fan and tidal flat of

brackish clay 2 meters above mean

sea level. So¥ M ed the Lower Chao

Phraya plain iy ers, 6-8 meters and

15-18 meters sea leyvel (Figure

1.6). Figure 4.1 4 #: scale 1:50,000 every

distance of 5 killu:ﬁfig -%est direction and the
levels are the samess RN gpajanya (1983). But the
detailed ‘!; ' —.:I' .cale 1:10,000 and

1:4,000, it apydoximate slopes 2-3

3

meters, 5-8 metewss, 11 to 14 gneters and 16 to 23 meters is

0.25 metﬁsu&m&mwﬂmsss neters, 5-11

meters 14 16 meters is 0.75-geter/kiloggter. However
senv] VAR T UAIAVIEN R Bhcranars
Alluw1al Fan at approximately 0.5 meter/kilometer. It can
be concluded that the slopes of the fan range from
approximately 0.7 meter/kilometer at the top of the fan to

approximately 0.3 meter /kilometer at the lower part.
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Figure 4.1 [East - West cross sections show different topography every 5 kilometers

(modified from topographic map scale 1:50,000)
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‘Figure 4.2 East - West cross sections of the stuﬁy area (see Figure 4.16 ) kilometers

showing profiles along AA' , BB' and cC'.
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4.2.2 Drainage Patterns

The drainages in the study area distribute
from Mae Klong River at different points. The Mae Klong is

controlled by a fault zone (Nutalaya and Rau, 1981)(see

Figure 1.7). Figure Huai Krot, Huai Laeng and

others distribute CEGEENE #” long in NE-SW direction

which might be a

There aries of the Mae

Klong. These

1. Huai _ f’lgl .‘~'Hﬁaﬁ the Mae Klong at Ban

Tha Lo, Amphoe Manaburi (Figure 4.4 ).

2. Huai from the Mae Klong at

Amphoe Tha Rau Chaards 3F-JVL. Buri Figure 4.5 ).

2. 2 Afdmutes from the Mae
i -
“Ban Pong, Changwat R&

Klong at Amphoe ¢chaburi(Figure 4.6).

AU NYRTHBAATer e v 110

at Amphoe otharam, Chahgwat Ragghaburi (Fggure 4.7).

ARSI, ..

This area is in the western part of the

study area. Sand deposits occur along the Mae Klong. The
area. Sand deposits occur along the Mae klong. The size of

sand deposit is related to the size of meander belt. The
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Figure 4.3 Map showing drainage patterns and faults
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Figure 4.4 Showing Huail Krot distributes from Mae klong
River at Ban Tha Lo. These two rivers have
large meander belts and big areas of sand
deposit at elevation 27 to 18 meters(Photo
scale 1:40,000)



Figure 4.5 Showing distributes from Mae Klong River at
Tha Rua. Huai Laeng shows oxbow lake (at the
top of picture) at elevation 18 meters above
MSL.(Photo scale 1:40,000)
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Figure 4.6 Showing Khlong Don Krabuang distributes from
Mae Klong River at Ban Pong at elevation 8
meters above MSL (Photo scale 1:40,000)



Figure 4.7 Showing Khlong Bang Pa distributes from Mae
Klong River at Photharam, at elevation 8
meters above MSL.(Photo scale 1:40,000)
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size of meander belt at elevation 27 to 18 meters between
Amphoe Muang Kanchanaburi to Amphoe Tha Rau, at 18 to 8
meters between Amphoe Thu Rau to Amphoe Ban Pong, and at 8
to 5 meters between Amphoe Ban Pong to Amphoe Muang

Changwat Ratchaburi are ranging from the large, medium and

&ngth of meander can

of sand deposits

small respectively.

The ratig
indicate the ¢
(Sobrinho, 1984) gz
size of sand de y i;';" ”luxvﬂxgrea are according to

these concepts

P ——————— = - e

Foot note

The ratigiod 59 meander (A/L)
determines t *’ e sand deposit of

the meander ba# located on the insi J

, and extended

e :::mz['amﬁm‘ins“"“ i
M7 aY

L - LENGTH OF THE MEANDER

A - AMPLITUDE OF THE MEANDER ANy
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4.2.3.1 Sand Deposits along Meander Belt of

the Mae Klong at Elevation 27 to 18

meters

Flood plain of the Mae Klong at

elevation 27 to 18 metig) pye mean sea level is between

ﬂnguat Kanchanaburi. The

ms—m®untaneous area. Sand

Amphoe Muang to Ampid®
meander belt ig™

deposits occur inp L : i%w\ @rs and point bars. The
ratio of ampli sendering is ranging
from 1/3 to 1/1 vv“ '“ : ﬂvx 8%is ranging from 1,000
to 2,000 metres, Wering is ranging from
2,000 to 5,000 mé-' photographs, the sand
deposit is medium d bar found along the

channel and the lang e are than 1,000 meters, and

4
5 ’[ang Meander Belt of

Klong at elevation 18 to 8

FIUEJ’WIM‘M gInN7I
A AN IEIATINUTRE * = °

meterd above mean sea level is between Amphoe Tha Rua to

Amphoe Ban Pong. Sand deposits occur at meandering or at
the vicinity of oxbow lakes in the west of the river.
There are small number of sand bars in the area than the
area at eleavation 18 to 27 meters above mean sea level.

Sand deposits are bigger in the upper area. In ;he upper
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part of this area the size of the meandering has ratio of
amplitude per length of meandering (A/L) is ranging from
1/2 to 1/3, width of amplitude is from about 800 to 1,000
meters, and length of meander is from about 800 to 2,500
meters. In the lower part of the area the ratio of A/L is

ranging from 1/4 to 1,

amplitude is ranging from

IEPOSIES 4l .ong Meander Belt of

'eaat Elevation of 8 to 5

the lower part of the

flood plain of ies between 8 to 5

meters above mean 4 between Amphoe Ban Pong

to Amphoe Muang, G b ﬂf buri. The size of meander

of the Mae smallest. Sand

;
deposits occniy IO ] d Jlatural levee. Ratio

uﬂ

of amplitude per.l ngth of meap der is ranging from 1/8 to

1/4, mdtkﬂ%ﬂﬂ}ﬁeﬂ%ﬁ.ﬂﬂm’mﬁu 600 meters and

Zfiiﬁﬁ“?ﬁi?ﬁfﬁiﬁ“ﬁ?ﬂ {e s

4.2.4 Sand deposits on the Mae Klong Alluvial Fan

The Mae Klong Alluvial Fan
(Thiramongkol ,b1983) or Kanchanaburi  Alluvial Fan
(Selvakumar,1977) is situated in the northwest of the

study area. In fact this alluvial fan is covering
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Kanchanaburi, Suphanburi and Nakhon Prathom provinces. The
apex of the fan is located approximately 10 kilometers in
the east of Kanchanaburi and extends to the east direction

to Kamphang Saen.

The approximate area of the Mae Klong Alluvial Fan

is 2,000 square kilom receives sediments from

the Tanaosri of the fan ranges from
27 to 5 meters a his alluvial fan can
be divided into 16 meters is upper
fan, between 1€ and 11 to 5 meters

is lower fan (

Huai Krot g - nu,' % '8 drainages on the Mae

T

oxbow lakes and old c\~A

e

Klong Alluvial

From %% _“““'ﬁﬁﬁi""'-“'favs of sand deposit
along old ?? pT e ildark tone and point

bars are light tw&ght gray.q

a1 vﬂupnﬂs A0 s
IR TN AN e 1o

River at Ban Tha Lo, with elevation approximately at 23

meters above mean sea level, and flow to the northeast,
and near Khao Luang Ta the channel bifurcates into 2
streams. At 18 meters above mean sea level (Figure 4.8)
one stream flows to the northeast to Amphoe U-Thong and

Song Phi Nong, and the other flows to the east to Amphoe
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Kamphaeng Saen.
Sand deposits occur at point bar and along old

channel. There are 23 sand pits near Kamphang Saen Air

Field that are conducted on point bars and along channel

of Huai Krot. The elevogi@ip b jference of sand deposits is

shown in Figure 4.S8g

The rati
1/5 to 1/3,

gth of meandering is
from 800 to 2,600
meters and leffzt om 4,600 to 7,500
meters (Figuras x\"ndicate that sand

deposits are gej

Huai Krot § ﬁﬁﬁ:"":: wo streams. Figure 4.10
shows a stream flowsEroiRs ortheast and Figure 4,11

e

shows anotha[L_."_-.“__,-_,_-__.,ﬁ #ajt direction. The
[ ——————————5C
ratio of ampl“!%- q}‘ ranges from 1/2.5

ampl1tude ranges frofl 800 to 1,200 meters

and 1engtﬁwwﬂﬁwﬁq0ﬂ? 3,500 meters.

The U-form mearder on Kzmphang Saeqssand pit the

s W LAINEbS B BN vwve caun

values of 1/1 and width of amphitude and length of meander

to 1/2, width o

have equal values of 1,500 to 2,000 meters.

At elevation between 8 to 5 meters of Huai Krot in
the 1lower fan, the meanderings are smallest and not

clearly seen. Thus the ratio of amplitude per length of
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meander cannot be calculated.

4.2.4.2 Sand deposits along Huai Laeng

Huai Laeng distributes from the Mae

Klong at Amphoe Tha Rua ( Figure 4.5 ) at elevation of 18

meters above mean sea

Klong Alluvial fa PO o ; between 18 to 6 meters

Sand de nity of oxbow lake,

point bar and , Wl aerial photographs

the old channel cWone and point bar is

eters above mean sea level

At elevation 77
2T

it is found t)a joint at Ban Takram

En, the old s ’h‘ 4.5). The ratio

|
v

of amplitude p®

Ju

¢ ranges from 1/3 to

D) 111
RVAIATR UBA THY W Poerore s

Laeng b1furcates into 2 channels the ratio of amplitude

length of meanderi

per length of meandering ranges from 1/4 to 1/5, width of
amplitude ranges from 900 to 1,000 meters and length of

meander ranges from 4,400 to 4,500 meters.

At elevation 13 to 6 meters above mean sea level,

Huai Laeng bifurcates into 2 streams at the elevation 13



Figure

4,

Showing Huai Krot bifurcate into two streams
at Khao Luang Ta, one stream flows to the
northest and the other flows to the east
direction. The size of sand deposits are
large.(Photo scale 1:40,000)



Figure

“-B

Show elevation defference of sand
deposits at point bar and along the
old channels ( NW of photo scale
1:40,000) near Kamphaeng Saen Air
Field.




Figure 4.10 Showing a distributary of Huai Krot that
flows to northeast direction. The stream is
U-from meander.(Photo scale 1:40,000)



Figure 4.11 Showing Huai Krot flows to Kamphaeng Saen.
Sand pit shows U-form shape. In the north
of the picture there are many

distributaries lie between 8 to 5 meters
above MSL.
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Figure 4.12 Showing numerous distributaries of Huai Krot
at elevation between B to 5 meters. Sand
deposits occur along channels
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meters above mean sea level. A stream flows to the east
(Figure 4.13) and the other stream flows to the southeast
(Figure 4.14). The southeast stream again bifurcates into

2 streams and flow to southeast and south directions

(Figure 4.15).

For the st s Lh

| é} the east, the ratio
of amplitude per EF’T'ﬁ 07 M&®mmc .0g have equal value of

1/4.5" to V/2.5 >, ?h ??33\“\ 00 to 1,400 meters,

length of mean v

The stfe Sbutheast , the ratio

of amplitude p _ \-; ranges from 1/3.4 to
1/2, width of dnyffitulla/sa o %00 meters, length of
meandering 1,800 to 3 jesides it is found that
U-form meand . sqidth of amplitude

1,200 to 2, ool v Y

.!I | ]
¥

he strﬁam that flows to the south the ratio of

“"‘Pm““FIPHE}%%WWﬂﬁ*% i

N2 80 wilth of amp11t“de ranges from 400 to 1,000 meters

s QAVRARF RV VI F B v

4.2.5 Sand Deposit in Tidal Flat Area

According to Thiramongkol (1984) from the
east to south of the study area is tidal flat of brackish
clays (young brackish clay bed) that forms extensive low-

land plain. The tidal flat of the study area covers about



Figure 4.13 Showing Huai Laeng bifurcates into 2 streams
the wupper channel and the lower U-form
channel (Photo scale 1:40,000)



-3 . :

]

- oo

3
" o

."' ' ';-9_ . d t'- ‘;“.;-1"_‘ : . 1
P ITH e
Py s . 1w

:

-

£,
- .

Figure 4.14 The upper channel of Huai Laeng, near Nakorn
Phatom-Kamphaeng Saen Road, shows large
meandering and U-form shapes.
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1,000 square kilometers.

The tidal flat of brackish clay occupies a
relatively low-lying portion of the plain between 8 to 2
meters above mean sea level. The plain can be divided into

2 levels, 8 to 5 meters and 3 to 2Z meters levels with the

slope of 0.25 meterfh-) '/ . At 5 to 3 meters level

slope is generally =H;ah ilometer.

—

Sand deg shape of meandering

and width or ength of meandering

is nearly to 1 o be a big deposit.

At elevs ha meters of Huai Krot

and Huai Laeng .7».f i, M plitude and length of
meandering range fim, =<3 ut at some areas with a
U-form shape the 25, width of amplitude

ranges from 1003 gl of meander ranges

from 600 to 1 40F '

-|I it
il ¥

Between gelevation 33fo0 2 meters above mean sea

level sarﬂug%nﬂﬂﬁﬂﬂaﬂiam channel and

natural levee

QW']&\‘Iﬂ‘iﬂJiJWl’JTIEJ']ﬁIEJ

Between elevation meters above. mean sea
level, sand deposits of Khlong Don Krabuang occur at
meandering with the ratio of amplitude per 1length of
meandering at elevation 8 to 6 meters is ranging from 1/5

to 1/2, width of amplitude ranges from 300 to 500 meters

and length of meandering ranges from 400 to 1,200 meters.



73

The Khlong Bang Pa distributes from the Mae Kl ong
at Amphoe Photharam and flows south parallel to the lower
parts of the Mae Klong. At elevation between 8 to 6 meters
above mean sea level of Khlong Bang Pa the ratio of

amplitude per length of meandsgning ranges from 1/1 to 1 /5,

width amplitude 200 ters and length of

To the w My area, it is
Y

bounded by mounts area there are

monadnocks standi The alluwvial

plain consists of #¢ silt and clay of

Quaternary age. Base faap scale 1:500,000 of

L

f’ . 1
the Department of Mi R85). (Figure 4. 16).

The following r;f ,:'j study area is

briefly described §

- |
i¥

rre- 1] BN BT PE P Jocks comm o

of gneiss, dghist and calc-silicate rocks which occur at

oo QTR T TR M PINY TG B o

Kanchanabliri. These rocks strike north or northwest and

dip approximately 30 - 40 west.

Cambrian rocks consist of quartzite, schist and

marble. These rocks occur in the north of the area.
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Figure 4.16 Geological map of the western part of the
Lower Central Plain and adjacent area.
(Modified after Chonglakmani et.al., 1980)
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The Cambrian-Ordovician strata are scatterly
occurred in the north and in the middle part of the mapped

area. They are thin to thick-bedded quartzite and phyllite.

Ordovician 1limestone is gray and black limestone

gercalated. The strike of the

:“;"pstly in north -south or
édip 70-80 west. The

.‘M{:u . Khao Phu Lan, Khao

with argillaceous bands_j

Ordovician limestong
northeast directi™
ordovician rock

Khok, Khao Khacw

Metased] *Mevonian age consist

of brown, red- : j“\""v-,‘zit.-a' and black- gray
slate, shale ff ffrassodd Ad Xhao Yai the rock strata
strike in northwes = ip 30 NE. These rocks
can be found at Khaq-gkgg'léi {hao Meng, Khao Phra Thaen

Dong Rang andi SHESTSSRRET RSSHSNI— S )
\ 7 Y )
The Ca'1-ni Jues. Bee are meposed of the Lower

Earbonlfeiiil afidathe Permo4sCarboniferous shale and fine

U VELVL WRf s scrata consise
RIS RS ™

the area.

-grained

Permian Limestone consists of grey to dark grey
and massive to bedded limestones with white sandstone
interbedded. The Permian Limestone is partly reef

limestone. These rocks occur in the west and in the middle
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part of the area.

The Mesozoic rock consists of Triassic Granite.
The Triassic Granite is composed mainly of medium to fine-

grained hornblend-biotite and biotite granite. These rocks

Quaternar?® =10 Si éat of terrace and

alluvial sedim . L A pOSes composed mainly of

alternated layé and clay.

However 4fc 4f “f : A knl{198d) Quaternary
deposits in they : iWesed of fluviatile and
marine deposits. deposits are as

follows:

In the, s its occur in the Mae

Klong flood -?;; i Jfan and Tidal flat
of brackish cly SWonerel, 1984). The Mae Klong fan

or the yofﬂi fanfgansists ofagravel beds alternating with

UL WY B3I WRI U iecs o mae xiong
ST X 1L e i S

and clay with some pisoliths of iron oxide in the sandy

sandy,

upper layer and stiff clay in the lower layer. The age of
the deposits is most probably Middle to Late Pliestocene.
The tidal flat of brackish clay is predominantly composed
of dark to black coloured clays, without iron or maganese

concretions. The ©basic ferric sulphate ( Jarosite ) and
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gypsum needles are the most common characteristics of this
clay bed. Moreover, the gray to black soft clay often
yield shells and crab claws of brackish water genera.
These facts give adequate evidence of brackish water

origin of the clay ( Takaya,1971 ). The flood plain

consists of natural__h;-ﬁhvéf' a stwamp5. Natural levees
form narrow sStripse. and consist of sandy
and silty layer 2 to 3 m. higher than
the backswamg ainly composed of

sediments abou

4.4 Geology of Syic

Sand dey®< area occur along the

Mae Klong flood pl Alluvial fan, and tidal

ST

flat of brackish '-,ﬁ‘,ikﬁ

From Vi AW ferent locations

1‘e thickness of top s®.1 on sand bodies are

varied fr ﬁ top soil on sand
bodies EIHEL r.mg an he ma1n 5tream5 on the Mae
K1 nnﬂ ﬂrﬁm Err and sand
bar a ﬂj ﬁ meters Eng 5treManﬁ

Sand deposits are varied in thickness, in some

(Figure 4.17)

places they are a few meters thick whereas the other

deposits are ranging from 7 meters and up to 25 meters.
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Figure 4.17 The location of Bore hole.
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The thickness of sand deposits and the top soils
are varied. The deposits and the top soils can be
separately discussed in details between elevation 23 to 8

meters above MSL. and 8 to 3 meters above MSL.

4.4.1 Sand DspeSifyj jin the area between 23 to 8

B meters consists of

two geomorphic long flood plain and

Mae Klong allu: 1ormally overlain by

top soil At thg \ RH SMbar of sand body the

top soil is gengy from 0.5 to 4 meters

thick and it is § , the thickness of top

soil on sand bodie® els is varied from 2 to

8 meters, and the silt to sandy clay.

In adSd B:icd in thickness;

lithology, ané“in lateral extents. er sediments tends to
‘ i
be graded Frﬁrﬂ ﬁmwﬂquﬂﬁther rare in the
sand unit,qand clay cofitent is increasing in the top soil
: L - Q/
T ARTAATUURTINGIAY
9
Groundwater tables are normally below 3 to 6
meters from ground surface, and the appearance of the
groundwater table is seriously an obstacle for the

accomplishment of the stratigraphic sequence of sand unit,

possibly the underlying unit.
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N R
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H g\E ;':_'_'_ it omson, ailt rare, subangular to sub-
n AN\ LA derataly well= to poorly-sorted
.,, ‘ ef quartz, m:witt_
il atively leas nnhtutl.
3 o ion rease in the upper part
." of this unit. Cross-bedding is com=on
%‘ ; ible pedimentary
H- m ﬂ VI rﬂm ares locally. !;tll
: — , thlnhlu is unknown.

9 Wuter Table

Figure 4.18 Generalized stratigraphic sequences elevation
between 23 to 18 meters above MSL.
(Weerapaspong,1985)
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4.4.2 Sand Deposits in the area between 8 to 3

meters above MSL.

The area between 8 to 3 meters consists of
two geomorphic wunits, the lower part of the Mae Klong
@§lat of brackish clay. The top

zﬁ,ﬂ"nlt and sand body is sand
gint=s" of sand body is varied

Alluvial fan and the ti |
soil in this area i?a'
unit. The top

from 1.20 to M™BU %] i alTO™it is silty clay to

clayey sand. O g c ' A -"z of top soil on sand

bodies along chary J.5 to 2.0 meters. It

is silty clay®lo 4 TN 3 1 \ ’, the thickness of

sand bodies are W\, Meters (PWD,1976).

Groundwate, o 4 meters below ground

surface. The two units are described as

follows.

X
“Top soill

slightly ﬁﬁfﬁeﬁ ﬁﬁﬁl uﬁﬁ-e‘ﬁe% and compact.,

unit ( sagﬂ depns1t or sand body P, Sand

- W'?I RARFOUNRA PHRR Bhers worees

compo ed of quartz, feldspar, dark minerals, chert and

Silty  1'&

J &+ 1light Dbrown,

micas.
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