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CHAPTER III

GEOLOGY OF TAKUA PIT THONG AREA

The Takua Pit Thong situated in a mountaineous

terrain with an elevatiol ; 1y 600 - 900 meters above

mean sea level. e so-called Tennassarim

mountain chain which i-Burmese border.

The geol trated in Figure 4.

Apparently, the ost part by granitic
' Beckinsale et al., 1979;
Nakapadungrat et al /721 Hhes j\ ic rocks intruded into a
sequence of sediment es,ently thermally transformed
them into marble intercal 1;< silicate hornfels and.meta-

morphosed sand“{ar-’”f’“““jii“” =t ==3:¥===ﬁi orebodies are confined

at or near the cﬁa

f=

rocks and the marble

intercalated with qf]cs111cate hornfe]s (Figure 4).
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34 Igneous Rocks
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essent1a11y granitic rocks ranging in their composition from granite

to pegmatite and aplite with some quartz veins. Among these igneous
phases, the granite is by far for the most abundance and covers more

than three-fourth of the total exposure (Figure 4).
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Figure 4  Geologic map of the Takua Pit Thong area (modified after Nutalaya, 1972 and Olanratmanee
et al., 1983).
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3.1.1 Granite

Based on textural and field evidences, granites in
the area can be distinguished into two catagories, namely, coarse-
grained biotite-muscovite granite (Figure 5) and fine-to medium-

grained biotite (+ muscovite, tourmaline) granite (Figure 6). Owing

to the fact that most of

ks exposed in the area are
highly weathered, the : ;éﬂm’tes, therefore, are mapped

as only one rock unit a in re 4. From the field observa-
tion, however, th ‘ 'Hﬁ; L L covite granite is predo-
‘ : bly constitutes the main

minantly outside

phase of the grani

ock is coarse-grained,

light gray and s#¥ight opically, it is composed

predominantly of V-fe]dspér,’plagioclase aﬁﬂlquartz with subordinate

]
biotite an uij)Ethj wynﬁg?!ﬁes[nﬁinera] is apatite.
Texturally, &-feldspar aﬁn y fori s ‘a bhedral to anhedral grains
¢ o o/
and i i miic i i » perthitic
G NENR I e )

feldspar phenocrysts are uncommon. 1ioclase commonly occurs
as subhedral tabular crystals. The composition of plagioclase is the
characteristics of oligoclase (Ana30). Poikilitic texture charac-
terized by plagioclase, biotite, muscovite and quartz inclusions in
K-feldspar is rather common. Most of plagioclase are partia11y‘

altered to sericite while almost all the K-feldspar are still fresh.
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Figure 5 Hand

granite

Figure 6 Hand specimens of fine-to-medium-grained biotite

(+ muscovite, tourmaline) granite at the Takua Pit Thong

mine.
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Quartz commonly forms as anhedral crystals or crystal aggregates

filling the interstitial spaces of other éonstituents and it fre-~
quently shows undulose extinction. *Biotite is reddish brown and
partially altered to chlorite. Muscovite occurs predominantly as

large flakes and occasionally shows kinked cleavages.

surface. Small

the rocks. Occasio 4 ﬂﬂ:f; i f_ seovite and patches of

tourmaline.

. this rock is composed pre-

dominantly of K-feld plagioclas, 1th subordinate

biotite and occa| 1

minerals are apat] te, sphene and opaque m1nerals

—— AU RYNTHEIRT
111 0

* Iguthe following sections, the name "biotite, muscovite,

Ph]°9Q wqﬁh@ﬂim %HJHQ %&l’l@aﬂi solely on

their opt1ca1 properties, i.e., biotite = reddish-brown, brown,

maline. The accessory

greenish-brown and green color, small 2V; muscovite = colorless,
large 2V, changing relief; thbgopite = pale brown. color, small 2V,

phengite = colorless to pale green color, small 2V, changing relief,
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Most of the K-feldspar occur predominantly
as microcline and microé]ine—perthite of which the former is more
common. Texturally it usually forms as tabular crystals with ragged -
edges. Poikilitic texture characterized by inclusions of quartz,

plagioclase and biotite in the K-feldspar crystals is frequently

observed (Figure 7). Incompl ﬁrid twinning is rather common in

t
the elongate tabular mi ] f s with remnant of carlsbad

twinning.

ccurs as anhedral grains

or crystal aggre itial spaces of other

constituents. Th . wodeps aly t ongly undulose extinc-
tion. Rounded quapt 5 Spar crystals showing
poikilitic texture e hile myrmekitic quartz is less
common.

5

crystals and itg

It is frequenﬂygite' 'cﬂar]y in the core region.

Deformation twins are.also encoun ed in some plagioclase crystals.

ﬂ u EJ q nﬂmimﬂ Ilﬂ‘jnd characteristic
ferroma iﬁr as tabular % elongate flakes
hav1aﬁ;}iﬁ§«ﬁ j iJ ﬁﬁﬁ woﬂﬂﬁ EJeen biotite is
also found in the granite adjacent to the orebody, its characteris-
tics and genetic implication will be mentioned in the later section.

Bended or kinked biotite flakes are occasionally observed (Figure 8).

Some biotite flakes show partial alteration to green chlorite.
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Figure 7 Photgm1crograph of f1ne to-medium-grained biotite

P 1 WAL LIy o s

texture of quartz (Qz), b1ot1te (Bi) and plagioclase

AR &Y SHTR AT B0 84 oo o

Thong mine. (Thin section, 45x, crossed nicols)



Figure 8 Phetomd cro raph_af fine-to-medium-grained biotite
(+ misgov, te, /to mh]ine) granite showing bended
or kinl b:nt1tgﬁ@8;) ot the Takau Pit Thong mine.

ctng; 10§£& croﬁféd nicols)

Figure 9 Photomicrograph of fine-to-medium-grained biotite
(+ muscovite, tourmaline) granite showing patches
of tourmaline (T1) at the Takua Pit Thong mine (Thin
section, 50x, crossed nicols)
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Muscovite commonly forms as large flakes in
places or as poikilitic inclusions in plagioclase crystals. It also
occurs along grain boundaries between feldspar and quartz or other
minerals. This textural evidence seems to suggest that a large
portion of muscovite is probable the alteration products of plagio-

clase and probably K-feldspa addition, for the sample that

contains essential mus mica mineral, faint brownish
es. This evidence further

suggests that at ?s!!f'-_-’ covite f1aK€s may have been transformed

cur throughout the

ze of those veins varies

zzzzguﬂawa $%1mm§““mmmy
’Q W Mﬂﬁﬁu WWW%I’I ﬁa'&}temmany

very coh rse-grained, and composed predominantly of microcline, micro-

mining area cross;ﬁtt1ng the granite.

cline-perthite and quartz, with minor. plagioclase, muscovite, tourmaline

and garnet. Of those mineralogical compositions, the K-feldspar and
quartz constitute more than 90% of the whole rock. Generally, plagio-

clase forms subhedral tabular crystals and is albite in composition




24

(An content approximately 9). Texturally, graphic quartz and
K-feldspar is not uncommon. Tourmaline generally occurs as large

prismatic crystals and is occasionally altered to chlorite.

Aplitic rock in the area is characteristically fine-
grained and slightly porphyritic. Microscopically, the groundmass

displays the spectrum of g

ai Up ranging from very fine to fine.
ggrega ﬁ tals. In many instances,

interlocking grains

the large crystals

of 8) and frequently ‘ | [ 1 ion. Muscovite also dis-

plays a large variation "i”, in size varying from a small,

lake surrounded by

Tong thin flake Je somewhat sl
: = = — J Y

finer-grained gréun s of radiating, needle-

ov1te are frequently observed. Tourma11ne generally

like flakes of m J

forms as a j aTﬂT other large crystals
of quartz a yﬁﬂdspar or em ed e 1ner—gra1 ned matrix. Garnet
commﬁm@w ﬂuWﬁqu} wﬂlr‘ﬂﬁtes Inclusions

of quawtz in the garnet grains showing poikilitic texture is occasio-

nally observed.

It should be further noted that no cassiterite or sulfide

minerals occurs contemporaneously with both. pegmatitic and- aplitic

minerals.
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3.1.3 Quartz Veins

Quartz veins are another type of rock that are widely
distributed in the mining area. They are probably of the late phase
crosscutting granitic rocks, country rocks and cassiterite-sulfide

orebodies. In general, these quartz veins orient: roughly in three

directions, notably, N-S, NE ﬁ, -W as shown in the contour

diagram in Figure 10. from less than 1 cm up to 2m
wide. From the cro : 1t appears that the N-S
quartz vein is the Sl and the E-W ones are the
younger and youn W and E-W quartz veins
also cut through should particularly be
noted that the lar Wquabtz vein which is approximately 40 m
l‘ib‘ocks on the eastern

side of the mining arga, ang ends, somewhat to the north-south

direction in the southern pant-oi area (Figure 4). These quartz
veins are composed essentially of ¢ -—-—-"'ﬂai """""" t any noticeable

o . o A )
mineralization. ™, E]

o gt N HNINYINS

Marble and Cadcsilicate Hornfels

2 ¥
Q wr] ahg n@mum&q n &1’] ﬂ EtL hornfels

are exposed at the southern part of the study area (Figure 4).

Generally, these rocks are well bedded to massive (Figure 11). In
several locations they show distorted bedding and dragfolds. However,
their general bedding attitude is approximately NW-SE and dipping 70°

to 80° to the northeast. Their overall appearance as shown in
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Figure 10 Contour po]e diagram of quartz veins in granitic

rocks at the Takua Pit Thong mine.
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Figure 12 and 13 1is light to dark gray and sugarly texture in which
the marble layers show less resistant to weathering as befng compared
to the calcsilicate bands. Typically, the thickness of marble and

calcsilicate hornfels varies from a few millimeter to a few meter

thick.

marble is composed essentially
of fine-to-medium-grai ) ranob]astic calcite with
subordinate interw : Q mineralogical composition
of marble seems to halt t inal carbonate rock was pro-

“1.the zone that is closer
or aggregates of phlo-

gopite, diopside, '““‘: te, clinozoisite and sphene are

forms as the intercalating
bands with marble. Mic 01 it a1y the rock is characteristically
= igranular granoblastic
plagioclase and QE} »iioﬂjidic pyroxene, tremolite-

actinolite, sphene,‘agaogop1te m r clinozoisite and opaque minerals.

T O .

aggregates. Trem011te -actipolite generally occursgas long prismatic
crysta W&&Qﬂ@m M‘% f}/gsm&y}a El)ften enough,
d1op51 ic pyroxene is closely associated with tremolite-actinolite.
Sphene occurs frequently as subhedral crystals closely associated
with diopsidic pyroxene. Phlogopite forms locally as small flake
associated with feldspar groundmass. Patches of opaque minerals are

observed. Locally thin and somewhat parallel layers of coarser-
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1nteréﬁ%ated with calcsilicate

ﬂmﬁﬁnwW%Wﬂﬁﬁ‘T the Takua Pit
AR TN INGINY

T i
Figure 11 Anléxposure of marble
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/ N
Figure 12 Hand 1 Jof_manble (Mb).intercalated with layers
' E A 4%\ -
of caffc fe—hernt Js\(HfY, -at the Takua Pit Thong mine.

\ K}

_CCENTIMETRE

Figure 13 Hand specimen of calcsilicate hornfels at the Takua

Pit Thong mine showing bands of original bedding.
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grained mixture of feldspar, quartz and diopsidic pyroxene are
occasionally noticeable on the microscopic scale. These thin layers
are often border both sides by diopsidic pyroxene. The diopsidic
pyroxene is locally altered to clinozoisite. This textural evidence
suggests that the small scale layering of coarse-to-fine-grained

materials is Tikely to represe . the relict of the bedding in the

sition of the rock also

a finely laminate

that calcsilicate

e rock is represented

by a weathered, sE]Lght]y me amorphosed, anﬂpoor]y bedded sandstone.

In hand spe ﬁ ﬁ brown to reddish-
brown on t!@"ﬂtare ﬁﬂﬁ ﬂﬂﬂﬂﬁ:eddmg plane is
abou ‘ ;1 osed sandstone
and Hnﬁ’c vﬁk rs] ﬁzgjlgﬁ aﬁmkuarﬂt Thong and

has been offsetted by a fault to the south of the area (Figure 4).
Field observations seem to suggest that the metamorphosed sandstone

is probably underlain by marble intercalated with calcsilicate hornfels.

Microscopically, the rock is well sorted, and composed

predominantly of very fine grained quartz and minor feldspar showing
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granular texture containing ferruginous cement. The rock appears to
be subjected to thermal metamorphism as evidenced from a granoblastic

polygonal grain boundaries.

3.3 Structure

Aerial photograph and d observation reveal that there are

ining area (Figure 4). The

first one aligns i ‘ duecmoximately locating at the

3 csih'cate hornfels unit

S
S %, b
N N Sy

and metamorphosed 1 e southern part of the area (Figure

contact between m

4). The other pro Nam Sai in approximately
NE-SW direction gure 4). The temporal
relationship betwe€e is not ascertained.
Eventhough‘t 1fide orebodies appear, on the
large scale, to confine. he contact zone between the
granitic FOCkS\;gPd;%EETEﬁ?ﬁIn I ; eduwwith calcsilicate hornfels

\ | 3
s'#tself reveals that a
number of ore mi

in small oﬁ.ﬂﬁﬁmﬂﬂ%’ ﬁm ﬂdj underneath and

nearby the @rebo Attempts therefore have been made to quantify

M LURGA I VR R (1911 e

genetiic implication of the Takua Pit Thong ore deposit. A total of

gﬂ biotite, appears to fill

erals, i.e. ch]okite, gre

50 measurements have been made and plotted in contour pole diagram
as shown in Figure 14. It is rather obvious from the Figure 14 that
the open fractures filled with ore and gangue minerals are confined

to the system of approximately N-S direction. Furthermore, a
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sheared plane aligned in approximately N-S direction is recoghized
at the No.1 orebody. The significance of this open fracture system

and sheared plane will be discussed in later sections.

Furthermore, a number of joint system without any infills
are also observed within the granitic and country rocks. A total of

.joints mostly from the granitic

99 values of the attitude

and plotted in a contour

— :
From @m, it reveals that there

an

joint s \ namely N-S, NE-SW, NW-SE

rocks within the are

pole diagram in Fi’"

are four main direg

and E-W direction \

Numerous i be observed in the marble
e ' _

interbedded with els unit (Figure 16). The axis

of minor folds lies ‘ " e 1y NE. iirection and plunging 559 N.

AULINENINYINT
IR TUUMINYIAE
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Figure 14 Contour pole dfagram of the open fractures filled
with green biotite in granitic rocks nearby the

cassiterite-sulfide orebodies -at the Takua Pit Thdng

mine.
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Figure 15 Contour pole diagram of the joints in granitic rocks

at the Takua Pit Thong mine.
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Figure 16 _ An €)§sure of marble intercalated with calcsilicate

P Vb= bk b v ahoncs . e

q RSNy 18y

P 18000 A0
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