1.1 General

Diatomite is a mposed mainly of the siliceous

remains of diatoms., on is principally of amorphous

opalire silica (SiO.. . _elements, such as alumina,
" iron oxide, titanium o yéphate, lim ; gnesia, sodium, and
potassi.un. Diatomitegfa o , dia ceous earth, diatomaceous
silica, kieselguh » ' .

and permeab le sedin

€lls of amorphous opaline

silica that commonly : J' 2 and bear ribs, spines, and

bristles, the conbined 7 ot -,:T_ i ‘ frustules generally ranges
.z :

from 10-30 % of the total,a:rga—

B L oy

Many valuzb le pro&rties of m ‘the aggregate effect

ert diatom frustules.

The dep051§ forme er marine g fresh water and the most
important ones are o% Tertiary and uaternaxy ages. Many of the large

dep051ts are the suggest.lon has
been made thﬁ ﬂﬂﬂﬂﬁnim was extracted from water

by the dJ.atoms was volcanic a&1v1ty. e o the chief
agentsqywqaﬁcﬂlﬁlgu u %1%&?‘@1 ’.Lﬁegland fresh water,

their rdle as consumers of dissolved silica and the concentration of
bJ.ogenots silica in their accumulated remains are major factor in the
silica balance of most water bodies. Diatoms live in near.Ly all aquatic
environment, but they form thick pure deposits only where they flourish
for a cons:.dera.ble time away from contaminating sediment sources. Other
major environmental requirements essential for the growth of bottom
dwelling diatoms are, namely, large shallow basin (less than 35 m.

in depth) that will serve as depositories in which photésynthesis can

;



.to chlorophyll a and c"\\“_

take place, abundant supplies of nutrients and soluble silica, and an
absence of toxic or growth-inhibiting substances in the water

Diatoms are microscoi)ic, ‘unicellular of colonial ALGAE
constituting the Class Bacillariophyceae of the Phylum CHRYSOPHYTA.
This phylum, vhich comprises also the CHRYSOPHYCEAE and the XANTHOPHYCEAE,

is characterized by: . :
Wytene and fucoxanthin, in addition
Z— . :

<

as storage products, and

a) the carotinoid.

b) lewcosin (

c) a tenden dghésitsilica . eicell walls.

In the diatoms, the Tast is ty; : enclosed in perforated

siliceous wall (frustule ' o Ewe : rate parts (thecae); hence

Two subclass 1y veedgniz a) the Pennales (oblong,
feather- or boat-shape ﬁﬁ : e valve exhibits two planes
of symmetry, and (b) the C ,er@. vy cyllndrlcal or disc-shaped
dlatoms) in Vthh'Ele vaJ;va is - There are excep-

e ol symmetry, and some
oJo Trlceratlum) may be triangular or bilaterally

symmetrical, ﬂ j W &J /] ﬂ j

; Dzato@fylglq Yl ﬁélen used for various purpose, and their
use as abrasives es back Tél ensively use
for filq W/:lm Bgﬂ ; mx‘l nmﬁ eso In 1867,

(e<g. Gomphonema)

centric diatoms (e

Nobel fiFst d:.scovered that nitroglycerine (glyceryl tr:.m.trate) ‘could

be made safer by absorption J.n a porous material such as Kieselguhr,

vhich is chemically inert. It is the wealth resulting from this

discovery, i.e., dynamite, which is now used to fund the Nobel Prize.

Diatomites are sometimes used in building cénstruction, and one such
classic use in the marvelous 30-m, diameter dome of the Church of Saint
Sophia in Istarbul Turkey.
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At present, diatomite has huﬁdreds of specific uses in 10 prin-
cipal categories: (1) filters, (2) fillers, (3) insulating materials,
(4) mild abrasives, (5) absorbents, (6) catalyst carriers, (7) reactive
-silica sources, -(8) structural material, (9) additive or pozzolan for
concrete,and(10) conditioner or anticaking agent. Therefore, diatomite
is an abundant asd extremely valua.ble mineral resource in industrialized
societies. The consequences es of diatomite would be manifold.
The hundreds of current a %

for the seeking of new

d afford ample incentive

rger markets.

Economic dia main types: (a) marine

rocks that accumulat - (b) non marine rocks

Ss in modern lakes,

marshes, and bogs, . o & | AW 2 a potential fourth source
of diatoms. Howevex 8ty  Yesc & é%lihficult to describe
because diatomaceous sbciké dnder £id ge areas and include strata of
various qualities. R : o _ 14 ted ‘_- adequate beyond the year
2000, - Presently | 4ba ng beyond forecasted deple-

tion through the o evelopmenf in finding methods
to process lower , thexrtg : ts that are currently
considered margi , or accessibility

will undoibtedly -

to dwindle, D i

Considering thé physical propérxties of diatomite, it ranges from

astons snceoSebbR} ) RBI TIS I AT ve cnr o

yellowish, ligh%] to dark brown, ink, and green. Its chem:.cal composi~

L ) ﬂﬁﬂmﬂ Nk

deposits 1nclu:'~le volcanic ash, clay, shale, chert, sandy layexrs, pebbles,

present reserves begin

iron concretl_ons, carbonates, carbonaceous material , and other fossils.
Petroleum is found in some diaﬁomite deposits, which maturally often is -
of commerical interest. The specific gravity of dry umconsolidated
diatomite ranges from 0.12 to.0.25. Because of its high porosity (75 %

-80 %), its natural moisture content is high, Its thermal conductivity
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is low. Its absorption power is such that it may carry 25 to 45 percent .
of water. It is insoluble in acid but soluble in alkalies. The impor-
tant commercial properties of diatomite are its porosity, fineness .of

pores, absorptive power, light weight and low heat conductivity,

With regards to diatomite deposits in Thailand, there are :
. several deposits in the Lampa _ asin, notably, Ko Kha deposits, Kluai
sit its and Kuai Nam Kam
deposits, In the pres dy 4.ds focused upon the Kluai

Phae deposits,

Ph__ae deposits,
1.2 Iocation of the

Lampang Basi eco axge st. Tex iary intermontane basin
in northern Thailand ately 1,000 kn? of
Amphoe Mmhg, Amp

is oriented in the

gwat Lampang. The basin
/. nal geological structure

of the area., The sha tiiig R T é r less triangular tapering

to the north with maxim igeh- £ oximately 35 km, in the vicinity '

of Amphoe Ko Kha and appro Ately . in length., The average eleva-

tion of the ground surf‘aca-fi_F-_-' v dis about 250 m. above the mean

The study a tern -part of Lampang

basin covering an a . of parts ©f Amphoe Muang and Amphoe

Mae Tha, Changwat Lam;,ﬁ (FJ. o s between longitude
99 * 22,9' to ﬂu ﬁ @ﬂl@% aﬁxhs . The shape of

the study area almost square 18x19 km The refere e topograp}nc

TR nE Ty
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Lithbstratigraphy and Depositional Environment of Diatomite Deposits
in the Southeastern Part of Lampang Basin, Changwat Lampang
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1.3 Objective of the Study

The present investigation primarily aims at defining the sub-
surface lithostratigraphy of the diatomite~bearing sedimentary
sequences for the reconstruction ef depositionai environment; of
diatomite deposits and associated sed:.ments. Additional attempt will

be made to determine the geologig: istory of the deposits concerned

as well as to appraise e of diatomite deposits.

1.4 Methodology -;::ﬁzs‘

Originally, rmation and data of the

study area as well ed and analysed. Additional

field mapping has b ain the 'cozrplete geolo~

n of the Industrial

of Mineral Resources

4 . Allr s . .
(D.M.R.) » These includ W ek samples from 42 rotary drill holes,
13 diamond drill holes, and.'FIETQ e ag shafts. Besides, 37 bore-holes

and spontaneous potan-

g4.l[ 10402)

g:LcE} and geophysical aspects

geophys;eal logs
tial (SP) are cbt:

of the area (F:.g. 13 4 l) are then complled and analy.,ed 1n order to

obtain the lﬁﬁzln W i 3. condition from
the ground s Q’J.o m ﬂp 450 m. These
analyses are represented in the forms of geological cxts‘s-sectlons, fence

d“ngI*Wl‘ﬂsg Rk isi ’k%%&ls’] Ne

ck samples from the bore holes have been intensively studied
in the laboratory using various techmgues for additional details. For
diatomite and diatomaceous cley sampl.es, w}arious analytical techniques
have 5een employed to detailing importance chemical composition of the
whole sample quantitatively. This can be summarized as follows (Table
1.4.3)

N

Selected rock samples have been studied for their mineralogical

\



Table 1.4, 1aSummary of the dilling exploration data of the study area

Hole / | ("Z
| Shafs Location |Gdi"évl | Bepth (ft) |Geophysic lo:d Thickness (ft)

no. D { R SF |Top soil/Lat |C1/ Sd/ Grv Mtwcmcl Clst/Aidat
n 486108 | 274.69 183 - - - - 13 41 60 > 69
H, 491108 | 272.89 232 - - - - 12 4 94 >122
Hy 500110 | 263.82 266 - - - - 15 - 40 >21
H, 520110 | 262.19 260 Vo= - 3 >257
By 500130 | 274.67 29283 v v - - 1 163 - >128.83
He 500150 | 258,27 245 e ST 10 49 - >186
H, 470110 | 258.20 79 - - - 4 > 79
Hg 460110 | 253,94 150 I . 6 >144
Hy 480090 | 258.12 Lo 3 > 23
Ho 480100 | 274,69 0 9 > 25
Hy,y 480120 | 253.16 ol 3 > 30
Hy, 480130 | 268.20 Lo 5 > 87.83
Hy 490092 | 250.97 v v 3 >130
B, 409100 | 261.51 Lo >108
Hyg 491079 | 248,01 > 51
Hye 490120 | 260,82 >109
Hyg 490130 | 266.75 > 49
Hyg 490140 | 255.19
Hg 544117 | 287,56 > 27
Hy 654325 - >111
B 570097 | 314.40
Hyy 547053 | 256.60 > 52
Hoy drilling incomple)
Hy, 480115 | 264.31 > 59
Hyo 478067 | 264.94
Hye 530080 | 266.10
Hy 520080 | 278.93
"o 520070 | 265.07
T 530090 | 271.58
Fe 520090 | 268.50
Hyy 501049 | 255.72
Hy, 502045 | 252.41
Hyy 503056 | 253.61
Hyg 504058 | 254.40 > 50
W 574073 | 253.20
5 489134 | 252,75
o 520150 | 263.91 > M
Hyg 530140 | 271.33
Hyg 510150 | 256.30
8 520140 | 274,34 >173
i 530150 | 277.51
Vgy 530160 | 277.16
D1 506062 | 259.73 >1165.5
D2 523122 | 261.00 > 378
D3 556087 | 273.50 > 253
D4 560110 | 310.98 > 173
DS 550110 > 51
D6 550120 | 3 > 146
D7 560120 | 315, > 181 3
D8 555120 | 310, > 29l
D9 570110 | 298.87 @56l293'-350"Lst )
D10 < 0
p11 a" E
s1 107 ‘
s2 1113 | 287.56
s3 546051 | 265.97
s4 461099 | 264.50 > 19
sSs 491078 | 248,01 > 29,
56 490130 | 266.75 > 26.42




~ Table 1.4.lb&maryo he dril ing expl 1 dais of the study area

depth range
(feet)
0 - 100 n o
R Hi7 Hig Hyp
35 H3g Hyp
ghate 40 a1
‘0 - 400
‘0 - 500
0 - 600
0 - 700
0 - 1000 '
0 - 2000 v,
0 - 3000 .
0 - 4500 ‘! 2 . , IL 4]

ANEANENINEINS
AMIANTUNANINGIAY
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FIG, 1.4.1
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Table.l.4.2 Analytical techniques employed in the quantitative determina-
tion of some bulk rock',sample éomposition.

Compo sition : Analytical techniques used

5192

Al 203

Fe 2O 5

TiO 2
MnO -
Ca0o

Na 20

- fusingninens
AMIAN TN INAY

£
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composition particulary the clay mineralogy using the X-ray diffracto—
metry technigue (The Philips X=-ray generator model PW 1730/10 and the
goniometer model PW 1050/70). wWherever there is a layer of oil shale
present in the drill holes, oil shale samplesare always taken for the

determination of oil content using the colorimetry method.

Textural and mineralog'c omposition have been studied using

\\ rar r friable sample, impregna-
tion have been carried ot ' . ﬁration of the thin-sections.
Identification of ga
power microscope as we - ¢ Sdanning elec Lxon microscope. For other
macrofossils, the standa¥d ddentification technique is being used.
Besides, other dmpbutant ysical p rties, namely, specific
gravity, bulk density, - \ ! on force as well as

interfraction angle

.
The subsurface al interpretation
supplemented by laborato: on are used to define and
.
swdivide lithostratigraphic - sedimentary sequences of the

stuly area. The lithos: igra en ed.-as base-line informa-
tion to establish & S ot M ST --*" r step in the
: & result, the depositional

P, alt et al. (l°80) -

reconstruction of &

model is synthesised.
Reading (1978).

mauﬂ m.l ANUNITNANDL. o oo

potential of th diatomite depogits in thi s,area for fuﬁ,rher development.

AR BUNNY ﬂ&t’lﬂoﬂmmnﬂ

and presefited in Figure 1.4.2.

s:Lng Selley (1978, 1982),
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Geological mapping
1 : 50,000 scale

61 Lithological logs

37 Geophysical logs and samples

gamma - ray 42 rotary drill holes

density 13 diamond drill holes
resistivity 6 prospecting shafts
SP

Geological logs

Laboratory analyses
& -

Geophysical logs

alyses| XRD physical properties

interpretation

fossil
identification

>trography

N

‘.lhtﬁgstrati aph

AT WEITN S
AR Y

AW
q ‘ Reconstruction of depositional
environment

Appraisal of economic

potential

FIGe 144.2 Flow chart illustrating the methodology
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1.5 Previous. works

The first geological investigation of the diatomite deposits in
La.mpang was reported by Sresthaputra in 1953 (Brown, et al.,1953). The
deposit is located in the basin of Mae Nam Wang which occupies the Mae
Nam ﬁang valley between Amphoe Hang Chat and Amphoe Mae Tha about 18 km.,

south of Mae Tha railway station he exposure of 10 by 20 m. crops out

wardly to the center of
had also been reported

In 1951, Cha
diatomite ﬁicroscopi . Marieties of ‘die oms including the grain
size estimation and gén ¥he deposit £ fresh-water origin.

Brown et al. atomite deposits in

Lampang area to be pa ic unit of Mae Sot Series

of Tertiary Period. ‘The 5 : ‘ :-:: eries are consisting mainly

of semiconsolidated fluviati \ deposits of clay, gravel,
marl o0il shale, lignite Ssum, h-water limestone

In 1962, Par:.watmjﬁﬁ" systematlc study on
diatomite depos:.t five depos:Lts had been

Miang, Nong Toi deposgt < A€ J Amphoe Mae Tha, and
Mon Hin Kaew deposit of mphoe Ko Kha ( ig. 1.5.1). Besides, the geo-

logical condi um ﬂﬁm WAEF% i ent:.flcatlon of
_each deposits deScri t is concluded that the diatomite
T WA BTy
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In 1967, Gardner described the Pliestocene (?) rocks of. Lampang
valley west of Mae Moh valley which contain a thick, widespread deposit
of white diatomite. The diatomite is in massive beds separated by a few

thin layers of ochre-colored diatomaceous clay.

In 1969, Charaljavanaphet had reclassified the lithostratigraphy
of Thailand_, and further subdi ry the Krahi Group into two .formation.

ion, and the upper formation is

called Mae Moh i‘omatio dia eposits in Lampang area is

therefore included ? 'F‘Q

Later on 1971 /inpvestig and described the lithostrati-
graphy of Mae Moh gro ] ' " ’ e rocks are characterized
by the exposure o hale in the neighbourhood

of Ban Pi Chai. no lignite outcrop in-

: “J-"‘f
from Mon Wang Ith, Lamp g.n" 3 t mJ.t is found to be mainly oomposed

BHR.) RALFS. From the-
wlata, B seems that the sedimen-

abundant occu.rrencﬁ

tary environments of the deposit was freshwater, eutrophic, stagnant
lake deposit species ranges from
Miocene to R%ﬁajMEﬂmﬂilogical age only by
the evidence of diatom fossil§. '

’Ellﬁﬂﬂ; RIAIUNBIANHI AL e e

‘tion er. ling program for the Defense Energy Department in Lampang basin.

The diatomite had been found associated with grey claystone, mudstone
with plant remainshetween the depth range of 140-170 ft. at well numbex
IF 1(16) and at the depth range of 110-120 ft. at well number IL-2(14).
The diatomite depos:.ts are categorized in the Ko Ka Formation.

Recently in 1979, Kumanchan had reported the present of bentoaite
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:.nterbedded with diatomite in an area of northern bpart of Amphoe Mae

Tha. '.l‘he bentonite is believed to be the a.lterat:.on products of
volcam.c tuff in Lampang basin,

ﬂ‘lJEl’JVIEWIiW 9N
'QW’]&\‘lﬂ‘iﬂJiJWTJVIEJ']aB
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