CHAPTER IV

MINERALIZATION
4.1 'J”
i &,mainly confined to the shear
zone. The minerali ; post-dated shearing because no

cataclastic def ~observed megascopically and

microscopically ials. The mineralization
appears as a ~.th but at least three
discrete thinner th of the area (see Figure
3.2). thicker at the southern
portion. i '_. A ‘_ x 11 ately 10 meters at the upper

level and is g in depth (Figure 4.1). The

thickness of V iscrete thinner mineral] -j- zone is approximately
p A
i

3-5 meters at f_e § 20 ﬂ thinner at lower level.

The strike of t?e main mlnerallzed zone and the discrete thinner

sone A1) O B S BT e ot

northeast-gbuthwest dlrecilon (see Flgure 3:.2) and moderately dip

a@ﬁ%ﬂﬁ*ﬂﬁﬁ?ﬂ%ﬁ% BEIAE

The mineralized zone at the upper level is composed of
several mineralized body lying within unsilicified phyllonite and
silicified sandstone (Figure 4.2). Thé mineralized body itself is a
product of multiple mineralizations in the forms of cross-cutting
veins and veinlets and breccia filling (Figure 4.3). The main

mineralized zone extends roughly 80 meters down dip (Figure 4.1). At
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Figure 4.1 Adit cross—seotion showing morphology of mineralized zone, modified

after SAC (1987).
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deeper 1level, the mineralization zone appears as small vein and
veinlet networks (Figure 4.4). The three discrete thinner mineralized
zones also exhibit similar features. They however contain minor
breccia.

Sparse mineralization 1in the forms of small veins and

veinlets are also deve‘ the host rocks outside the main

foo éd hanging wall rocks. The

=lo ore competent rock such oo

mineralized 2zone b
mineralization ten

silicified stre
7o g

Grooeia abindant but it is considered
to be minor impo S ~Of mineralization. This is because

majority of them AT ST a kS i or cemented by pre-mineralized

which can be ob&erv : ;‘at the open pit (Figure
4.5 ) and also encountered in subsurface (Figure 4.8) by several

drilling ﬂﬂ ﬁcﬁaaﬂlﬂ ﬂﬁw 8’]2?‘]% 25, 21, 2 and 3. In

some DDH “$uch as 10, 11, ‘13 and etc. , the rocks are occasionally
RGN UUR NN = o
maln by barren quartz (Figure 4.7). In general, the fragments are
mainly phyllonite and stretched sandstone, minor phyllite and
granite?. The =rock flour is virtually abseﬁt. The fragments are
partly to highly silicified and some of them are undergone phyllic

or sericitic alteration (see section 4.4.3).

The overall geometry and nature of breccia in Chae Sorn is



Figure 4.2

Figure 4.3

Figure 4.4

Figure 4.5

An exposure of a part of the main mineralized zone at the open pit

showing the mineralized bod

g in,rashowing multiple stage of open

1 & \ . S
d 1V (1 ight) refer to stage of mineralization

Core specimen” ypicall m ralizing feature found at 141.50 m.
from surface ¢ €l 5 ~ \,sandstone (dark) cross-cut by

veinlet networks’ of serveral “Stages  c mineralization. IITI and IV

Photograph of inmins ..:_‘.:_._1::':_};'.‘.7.:*;:.:;;'..—.::::.—.'.-‘

by the matrix ~lof I ."} ( that responsible for major
% 5 " 4

irge fragments (WF) cemented

silicification ses‘. in section 4
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Figure 4.8 Core specimen of mineralized breccia showing silicified fragments (SF) in

Figure 4.7

the mineralizing matrix. I I‘ efers to stage of mineralization described

Core specimen fz *‘j an if enwnyi;;g‘ ured wall rock (dark) infilling

in section 4.2.

by barren quartz also been silicified.
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remain uncertain. Neither field observation nor  microscopic
investigation reveals any evidence that those fragments are fault
breccia. Eventhough, small scale faults (including microfault) have
been recognized both in the field as well as in core samples, these

amall scale faults are related to pre-thrusting (see also chapter

III). Another post-mi ault that displaced the main

mineralized zone ( n recognized . This fault is

however, unrela 1e Chae Sorn area. It 1is

therefore probal f\L sund“in the Chae Sorn area is a

phreatic brecciafsindlal 'L‘L;‘\E§§§ ibed by Sillitoe (1980).

At least f ization in the Chae Sorn area

can be broadly re 4.8) based upon mineral

assemblages, cross-cultiing a':ﬂh_ ip, brecciation history and

detailed texhu _; he first two stages S --\""./ or mineralization of
galena—sphalerizﬂ—:~ ~u:eIaP and arsenopyrite-pyrite—

quartz (stage I}) The last wo stages are the main stibnite

T - VT Y v ——

late- stlan{e—quartz (stage Iv) mlneﬁgglzatlons 'y,

AR

Stagé I mineralization 1s volumetrically not important
(probably less than 1% of the total metal mineralization in the Chae
Sorn area) and has been found as veins of a few centimeters thick

outside the main mineralized zone in the DDH no.3.
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Figure 4.8 Chae Sorn Mineralized History.
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Apparently those veins were essentially filled with ferroan
dolomite containing patches of mainly sphalerite and galena (Figure
4.8). No obvious mineralogical zonation can be depicted from those
veins. Texturally, sphalerite, galena are intimately intergrown with
mutual grain boundary relatlonshlp suggesting their contemporaneity
(Figures 4.10 and 4.11)3 Mine » of tetrahedrite and pyrite are
also found as othe i oﬁulﬁdeg (Figure 4.12). Galena

-—

also contains alcopyrite, pyrite  and

tetrahedrite (Fi \ ommonly form irregular to
rhombic crysta | .__' - § dolomite host (see Figure
4.11). Occasio ‘ = \\ inclusions of sulfides
(i.e.,sphalerit \ =n of quartz also occurs as
euhedral to subh E é‘!‘ ssociated with sulfides (see

Figure 4.10). In o sulfides form irregular grain

contact. All the nships suggest that during the

infilling ena, sphalerite minor

' tetrahedrite, a.m quartz sporadically

coprecipitated w1§.h ferroan dol 1te (see Figure 4.8).

AU ANV TN L e e
OV MR Vgl g

This is because fluid inclusion study reveals that this stage was
precipitated at somewhat higher temperature than those of the other

mineralizing stages (see chapter V).

4.2.2 S i 5 - B iEe —

5 it



Figure 4.9

Figure 4.10

Figure 4.11

Figure 4.12

4

Core specimen of phyllonite contains base metal (arrow) bearing

ferroan dolomite veins of age I mineralization. The arrow is patch

of mostly sphalerite' z

Photomicrograph o ri-g@eralization (stage I) showing
intimate intergrow "alena (Ga), tetrahedrite (Tt),
dolomite (Do) all.pyrite (Py) grains in galena.
Sphalerite contadl chalcopyrite. (Bar-scale = 0.23

mm; reflected ligl

Photomicrograph of neralization (stage I) showing

T ' A
galena (Ga) with curv grain o ‘J

well develop crystal ~ Tacé dolomite (dark color). A

2
Photomicxﬁr%Hx’J%H Wéswlﬁﬁ};ﬂ@mg intimate intergrowth

of doloml%L (Do Y5 Sphgnlerlte (S ), galena (Ga), tetrahedrite (Tt),

Y R TERHTTRETYILE —

dolomlte (arrow). (Bar-scale = 0.23 mm, reflected right).

portion mark of c" re 4.13. (Bar-scale = 0.23

mm; reflected Lﬂht}

= in contact with sphalerite (Sp) and
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The stage II mineralization is also volumetrically less
significant.It 1s probably accounted for approximately 10% of the
total metal mineralization in the Chae Sorn area. This mineralizing
stage is mainly found in the open pit of southern portion of the main

mineralized =zone and has been encountered by DDH nos. 8, 11 and 12.

This stage is
mineralization that ﬁrag!nents (Figure 4.14). This
stage also i 3 quare ins with sparse pyrite-
arsenopyrite mi , Ii Smen pit. Here, fhe massive
stage 1II materd _v:{ , ) P, I :~ralized stages (Figure
4.15). No obvj | bel\, ok in this stage.
Several fragmen . agﬁ; :fi"«L ization (i.e., arsenopyrite-
pyrite) are ‘ '¥. Ha: ."_ 3 matrix of stage III (see
Figure 4.14). Moreo .'_' ;- véi‘l n lets containing arsenopyrite
probably of stage II we o i?_ by stibnite bearing quartz veins
A ides iZzed vein material of stage

IT is cross—cutibs '“re 4.15). These evidences

g |
suggest that stag; II predated stage III mineralization.

@umnmmm : SR nnh
g A U ﬁ?ﬁﬂﬁﬁ'ﬁﬁlﬁiﬁﬁi

tourmaline. Arsenopyrite usually forms as very fine rhomb-shaped

crystals or aggregates intimately intergrown with subordinate pyrite,
guartz and muscovite (Figures 4.16, 4.17A,B, 4.18A,B, 4.13, 4.20).
These textural relationship reveal that they were precipitated
contemperaneously. Some pyrite might have been transformed from

marcasite (Figures 4.21A and B). Molybdenite occurs in trace amount



Figure 4.13 Sphalerite - galena mineralization (stage I), galena (Ga) contains

inclusions of ohalcopyritf y) and tetrahedrite (Tt). (Bar-scale =

Figure 4.14 Hand specimen sf;~ hu;;fwo-.epl odes brecciation and cementation.
Fragments of st I ralization (IT1), which also contains small

silicified rock#* Tragnents T;" s cemented by stage'iII mineralization

‘ pe \ (dark) cross—cut by  stage IV
mineralization (llg‘ ; =f“. \\

Figure 4.18 Photomlcrograph of . g e minerélization (stagé II) showing

an associati 'urn;fi?€:§?ﬁ;=?E==£$::=::?- (Py) and quartz (Qz). (Bar-

; o

scale = 0.23 m wie :vw~yr1te is slightly tarnished).
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Figure 4.17 Photomicrograph of arsenopyrite-pyrite mineralization (stage II) showing

euhedral pyrite (Py) partly enveloped by- arsenopyrite (Arp). (Bar-scale

= 0.23 mm; (A) reflecte s ) the sketched of (A).

Figure 4.18 Photomicrograph mineralization (stage II)

showing lath—sh--éf partially incorporated into

\\' -

":ﬁHTH; 0.23 mm; (A) reflected light,

“ L s
A x\\
!
\'I

(B) is the sketcheéd (7 :‘ﬂf' \ N W

euhedral pyrite
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Figure 4.19 Photomicrograph of stage II mineralization showing euhedral pyrite (Py)

contains inclusions of euhe al quartz (Qz) and muscovite (Mu)?. Note

arsenopyrite (Arp) in pyrite. (Bar-scale = 0.23 mm;

reflected light, un

Figure 4 .20 Photomicrograph OfwelY Sefne ‘ ‘«'Q_{’k- quartz mineralization (stage II)

showing quartz ¥ ‘\\;\w associated arsenopyrite and

pyrite (opaque) ,\\;iggawitted light, crossed nicols).
Figure 4.21 Photomicrograph ‘of a '\;\7 howing pyrite (Py) surrounded
by marcasite (M& . & tha some . arsenopyrite (Arp) are trapped in

e

pyrite. Bar-scale = 0u¢ eflected light, (B) is the sketched)

of A.
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(Figure 4.22). It is probably formed more or less contemporanously

with other sulfide minerals (i.e.,arsenopyrite and pyrite).

4.2.3

Prior to stage III mineralization, extensive open-fracturing,

some brecciation and

~ widespread silicification toock
place. The pre-st Nl T o 0. was probably responsible .for
wide spread intro infilling open fracture and
cementing wall . ralized zone as well as in
hanging wall ;.,%1 (FEigures 4.23 and 4.24). The major
wall rock sili ic :i- & g€ Sorn area was probably taken

place during thi

Stage II ' _ﬂgﬂj; and main stibnite mineralization

which 1is rather widesps , Speein 1y‘at southern main mineralized

zone and at ﬁﬁf réte thinn nineralized zones (i.e., DDH
no.5).The stagafll . be ;F‘{f!- to be approximately B85%
of the total ﬁglal mineralizatior 1n'theﬂ}hae Sorn area . The stage

FET mineﬁlizatlfnﬂ- is characfetized by the assemblages of major

ol EL YN ELHLA W EL VLD comcctatoa  oesee,

Y
pyr i alcite, a ri SCO }ﬁe e style of stage
: ‘ B :
Ilﬂjﬁiléiﬁjcﬁiﬁﬁiiﬁfi n?-[f o@n acture or vein

filling often containing fragments of silicified wallrocks (Figure

stibnite

3.25) and unsilicified phyllonite. Minor mineralization is also found
as breccia or vug filling and as dissemination in the wallrock. No

obvious zonation can be noticed in the stage III mineralization.

Stibnite of stage III mineralization generally forms as fine-



Figure 4.22 Photomicrograph of stage II mineralization showing molybdenite

(Mo) associated with quaxtz,(Q) and pyrite (Py). (Bar-scale = 0.23 mm;

reflected light).

Figure 4.23 Core specimen _ Sl s owing intense fractures infilled

by barren quartasfaciing the najor silieification.

Figure 4.24 Breccia showifig Anl; msiliei e fragments (grey) of

phyllonite cémended by rén | quartz (white) marking the major

pre-stage III silieid

Figure 4.25 Hand specimen of 6pe s ‘Stage III mineralizatibn (dark, III)

containning silicifi e Note the infiltratibn of stage IV

mineralizatiem IV, white)

.'!
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grained acicular or irregular-shape crystal, it is intimately
intergrown mainly with fine—gfained quartz (Figures 4.26 and 4.27)
and, to some extend, with pyrite, arsenopyrite (Figures 4.28 and
4.29) and calcite (see Figure 4.27). Occasionally, stage III stibnite
also occurs as needle-shaped crystals trapped as inclusions in quartz

and calcite (Figure 4.30).

sides, thin-film stage III stibnite

occurs between quartz g v (Figure 4.31). In stage III

mineralization, st pears as open space infilling

T—

alcite also forms a close

association wi ang tibnite (Figure 4.33). Amount of

between euhedr

pyrrhotite in mpared to that of stage IV and

usually is i ynite, calcite and quartz

(Figure 4.34). SIS ¢'9 .-“'*' ‘evidences clearly indicate that

stibnite, gquartz "}”; . '; , arsenopyrite, calcite and-

il

pyrrhotite precipitated-m Or = & contemporaneausly.

that stage 113

mineralizatio tz of stage IV (Figure

:'agments of stage III

¢ o :
mineralizﬂiﬁ Erra n Tﬁi % ; ﬂ As.neralization {Figure
4.36). Smadll veinlets o e stége were occasionally cross-cut by
¢ o o/

AR T NAVINTTRE = ™ ™

stagé III mineralization is pre-dated stage IV mineralization.

s large combosite

4.35). Moreove

4.2.4 -

The stage IV mineralization is the final stibnite
mineralizing episocde. Stibnite mineralization of this stage is

approximately 25% of the total metal mineralization of the Chae Sorn



Figure 4.26 Photomicrograph showing cross-cutting relationships of

and stage IV

intimately intergrowth d stibnite (dark, left).

Qz). (Bar-—soale =

Figure 4.28 Photomicrograph 1L m . showing inclusion of stibnite

J""

(St) in euhedral’ :,‘:.;,L:',:'; i‘g encloses arsenopyrite (Arp). The

gangue mineral (dark) i . : ar-scale = 0.23 mm; reflected light).

Figure 4.29 :f'"_'_u'.“ﬁ"f"'":“i'—““'*“““;'—":l'- on showing stibnite (St)

N

partly trappedEx nhe rite J'J stibnite displays corroded

I

grain-boundary. The gangue minergl, (dark) is quartz. (Bar-scale = 0.06

w: remmmwamw 8In73
QW']MH?WNW]’JV]EI’]@B

The stage III mineralization

(Bar-scale

Figure 4.27 Photomicrograph / n, showing the intergrowth of

8






Figure 4.30

Figure 4.31

Figure 4.32

Figure 4.33

Photomicrograph of stage III mineralization showing bundles of

stibnite needle  (dark) trapped (center) in calcite (Ca) and

L nite (St) grains are also present.
L é_rossed nicols).

ite (St) along quartz (Qz) grain

quartz (Qz). Note that -h

(Bar-scale = 0.45

Photomicrograph
boundary. Pyrite Bar-scale = 0.23 mn; reflected

light).

Photomicrograph “of ge 111 miperalization showing stibnite (St)

associated with qus le = 0.45 mm; reflected light).

Photomicrograp showing-~an 4 ion of quartz (Qz), stibnite (St)

and calcite ':i’f—‘"“*‘ i e 174 i ansmitted 1light, crossed

nicols).
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Figure 4.34

Figure 4.36 Core specimen

Figure 4.37

Photomicrograph of stage III mineralization showing an intergrowth of

pyrrhotite (Pyr), stibnite (St

calcite (Ca) and quartz (Qz). (Bar-

.Slab specimen showing 5Nt f stage III mineralization (dark,

III) infilled by nid¥y e b lbElst: \.‘ ight, IV) along fractures.
\\ ip between stage III and stage IV
mineralization.* Lasg composite | ragments of stage III mineralization
(ITI) are cemefited" L -"‘ ! 'ﬂ\u \*\ ion (IV). Note that the stage

frag) nents (WR).

Photomicrograph showix relationships betwueon stage III

and stage IV ;....i:;;-;;j-j_j._:_-:;ij-“-—--r:— ---------- TI quartz-calcite veinlet
,x
e i * y  stage IV (quartz-stibnite)

ii ]

veinlet at bottc.:m (IV). Hote that stage IV shown here is the outer

s R AU A A s
AMIANTUUNIINYAY

containing Stl
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area. The stage IV is rather widespread in the main mineralized =zone
and minor at the three thinner discrete mineralized =zones. The
mineralization is essentially superimposed on the earlier stage II1
mineralization. However, prior Lo stage IV mineralization,
dissolution of phyllic-altered-wallrock-fragments took place (Figure

4.38). The style of stage, mineralization can be distinctly

sarliest minera! sg@® nal Ked e beg : of stage IV mineralization.
It is oommonly n-fracture (Figure 4.39);
dissolved wvug fragments of wall rocks
(Figure 4.41) o L 4.42) as well as filling
the small veins arid ¥ tting into earlier minerﬂization
(Figure 4.43). The iTky quartz occasionally form a

beautiful commt nd 4.45). Following the milky

quartz precipitation ¢ open-fractures or wvugs

is the formatiomof coarsely ystalline %ibnite which occasionally

forms rather sive aggregates of large stibnite ore pocket

(previous uﬂlmeﬂbni Nﬂeq;ﬂrﬁ stibnite of stage IV

S well Beveloped #slath-shaped@jtrystal aggregate
occil n %fﬁ'ﬂ jtmulﬁ ’lg nﬂf}] a‘ﬂallme calcite
(Figures 4.45; 4.46A and B) minor pyrrhotite (Figure 4.47) and trace
chalcopyrite. Occasionally, stage III stibnite also occurs as needle-
shaped orystals traped as inclusions in calcite (see Figure 4.46A and
B). The above evidences both megascopic and microscopic are clearly

suggest that the milky gaurtz is the earliest mineral precipitated

following by coprecipitation of gaurtz, stibnite, calcite, pyrite,



Figure 4.38 Blasted out crop showing dissolution of eariler phyllic-altered rock

fragments indicated by vugs which some of them are partially infilled

by stage IV mineral';‘u or

Figure 4.39 Core specimen of SLage i jﬁﬁ!%ﬁﬁ'on showing coarsely crystalline
quartz (Qz) 1 : of.0 fracture and coarsely acicular
stibnite (St

(Bar-scale = 2

Figure 4.40 Hand specime 3 V’.fm tions between stage III and IV
mineralization. a6 TIT Lo ontains relict of phyllic-altered-
rock-fragments that ':l?"f;;l dissolved completely prior to the
pLand B = .
infilling of%y m - 9r§}e (5t) of stage IV.

= 0

Figure 4.41 Hand specimeﬁlﬂ' D b ﬁﬁ<'quartz—stibnite mineralized

vein (stage IVZ‘show1ng wall r ck fragments (WF) cemented eariler by

i G4 ) sumewmm
ammﬂmummmaﬂ

- 98






Figure 4.42

Figure 4.43

Figure 4.44

Flgure 4.45

Slab of composite-mineralized breccia showing wallrock fragment (WF),

stage II mineralized fra (II) cemented by stage III mineralization

(III). The milky quart: &Fgé‘ ‘ belongs to stage IV?.
“""-.-.‘\s:i" '
e “"" r
J -
apge. 118 l‘Q”tlon post-dated by stage IV

veinlets as indi fid quartz ¢arrow).

Core specimen o©O

.
4

Core specimen dark grey) showing zonation of

stage IV miner@ he comb quartz (Qz) lines the
vein wall FfollOwide 3t) 'and calcite (Ca) toward the

center of the veln. licified rock fragment (WF) in

the vein. (Bar-scale = 1smitted light).

Photomicrogra ‘f__ of the . > Sam) ple (F i;‘ e 4.44) showing detailed

zonation text g »T'comb quartz on the right and

il
stibnite (St) p%Ps calcite (Ca) toward the center of the vein on

o e MR IR o
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pyrrhotite and chalcopyrite.
4.3 Gold Mineralization

Over 80 polished thin-sections were examined microscopically

to determine any possibly associated visible gold. Despite the fact

,”/.Een given on the possibly-gold

arsenopyrite, chalco ite,

" o —
3 2smioaphysical gold has actually

that particular attep-f

been observed instHe sfmples | Gold has :“—. reported by the analysis

.8 g/t gold, SAC, 1987),

microprobing 1987). Close correlation
of arsenic and g r Jf-< eported and suggested that much of
the gold might be cia .v =f'-H opyrite (SAC, 1987) Moreover,

no gold was able to »-~§2g§ﬁ, 5 draining from Chae Sorn area.

Hence, gold here is L;é;li?ff «’

with sulfide iEé;;;ESZ:Z:jZ::j:jfﬁ—-——-—--
4.4 ¥a c BhoratT

Sﬁ %&Ff}%ﬂwg 3| ey distributed wall

rock altePhtion in Chae éorn area. The alteratlon occurs not only

SRR LRI FREATD PR o

alsoqextends into hanging wall and foot wall rocks. The extension and

very fine particle, associated

degree of alteration is, however, variable due to the rock types and
the homogeneity of the rocks. In fact, the silicification is m;iﬁiy
confined to the stretched sandétone whereas the phyllitic rocks, such
as phyllite and phyllonite are lesé or virtually uneffectéd as

mentioned earlier. HNeverthless, small fragments of phyllonite are



69

occasionally undergone highly silicified (see in next paragraph).
Sericitic or phyllic alteration has also been identified but it is

less common.

The stage IT mineralization that produced minor

silicification, 1s particularly observed in small rock fragments. The

major silicification is bell e ' occur subsequently to the major
fracturing and br ' w&k place prior to stage III
mlnerallzatlon mineralization). ‘Minor
silicification III. However, in comparison

with that accom ation it is considered to
be more predomif a J !5 S ff"" lteration is also recognized
during the stag

dissolution took

stage IV probably p --3L~~ litelesilieification.

agenetic order related to

The

stage of minek ‘*1 lows :—

U
4.4.1 A%FQI&LLQD_BQlahed_LQ

AU INENIN DD Do e o
ARIA R EAR R

observed particularly on small rock fragments scattered in the matrix

of arsenopyrite—pyrite—quartz mineralization or ' stage L
mineralization (see Figure 4.14). Some of these fragments are highly
gilicified by the replacement of very fine-grained quartz plus minor
arsenopyrite and pyrite (Figure 4.48). Small phyllonite fragments

are also highly silicified (Figure 4.48). However, some fragments of



Figure 4,48

Figure 4.47

Figure 4.48

Photomicrograph of late-stibnite-quartz mineralization (stage 1IV)

Note that calcite als ﬁﬁ; oL of 1 stibnite inclusions. (Bar-scale =

0.23 mm; £ Bepeednd . ion of reflected and transmitted

light).
Photomicrograp (stage IV) mineralization
showing an . (St), pyrrhotite (Pyr) and

chalcopyrite ( dark color at the lower right

and upper left co ale = 0.06 mm; reflected light).

Photomicrograph show1 ‘ Llicified rock fragment (fine-grained)

surrounded by \n of stag ! dlization. The ffagment mainly

-

contains vérisﬁv .“7u:senopyrite and pyrite. The

g e gl

matrix comprise: 31m11ar mineral assemblag

but is much coarser-grained

(left). (HrﬂE] q Qnﬁw?ﬂm :ﬂuﬂj crossed nicols).
’QWWNﬂiﬂJ UAIAINYAY
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phyllonite particularly the larger fragments (see Figure 4.21) has

undergone slightly sericitic alteration (Figure 4.50).

4.4.2

Lion.

ion is represented by the major

silicification: and a€ is b e the most widespread in Chae
J
Sorn area. It was [Qume ibsequently to the major fracturing and

e

A \n\\- a major introduction of

silica that gay ige o quartz as mentioned earlier.

brecciation in

In hand specimepfthé fog | .2 fﬁ *ntly'@s shown Figure 4.51.  This
| ntroduction of almost pure
quartz. Some othe rie 2\, Siricite (Figure 4.52) are
considered as origi a} ra— eSE in the wall rock. However,
in highly 511101f1 A 7 ‘ is totally absent. This
gilicificati , e efe J—w ained quartz replaces

matrix of sand ic rock (Figure 4.54).

3 Wald =RBock Alteration Related to Stage III
MmquJMHQVlBW§WB’]ﬂ§
q Wﬁ Mﬁ?mﬂm ﬂ%l qra "E}erallzatlon

représented by minor silicification and minor phyllic alteration. It

e

S

is confined to the rocks that hosts stage III mineralizatioh both as
7 rock fragments and wall rock. Silicification is mainly observed in
sandstone especially that hosts networks of small veins and veinlets
within the main mineralized zone such as DDH nos. 10, 11, 12 and in

discrete mineralized zone i.e., DDH no 5. This stage of



Figure 4.49

Figure 4.50

Figure 4.51

Figure 4.52

Photomicrograph of highly silicified phyllonite fragment related to

stage II mineralization

showing relict texcure defined by dark opaque

sed nicols).

‘..'-“lilh

minerals. The non-gpagu Foosists mainly of fine-grained quartz.

(Bar-scale = 0.23 fimget

Photomlcrograph Eavie: ,giqtg:;f Ilonite fragment show1ng coarser
‘muscovite rep e : ;* f;‘-‘gt fine-grained) . (Bar-scale = 0.23

Hand specimer f Fosilacif = tone  related to the major

mn; transmitted

silicification. cified wall rock is given in

Figures 4.52 and 4.53.- is cross cut by stage IV quartz.

Photomicrog v-—;-—;m_-g:;-e--T:-n-*-TJ:;--‘ ‘ dstone wall rock related to
major barren mu Wrtz grain (rounded and coarser

grain in the qeddle) Note th some original sericites (Se) are also

b ﬂaug@ % g ‘;{.ﬁ PR RN, crossed nicots)
QW’]ﬂ\ﬂﬂiﬂJ UA1INYAY
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silicification is typically characterized by the replacement of
quartz with minor stibnite and pyrite which are different from the
major silicification that contains no stibnite. In hand specimen,
the rock appears as sandstone (Figure 4.55). Here the silicification
is manefested by fine-grained quartz infilling open fractures , pore

spaces as well as replacement riginal grains (Figure 4._56). This

silicified rock occasi A ‘ s cuts by late stibnite—guartz

ﬁe IV mineralization (Figure

nite in wallrock and cross

mineralized veins
457} ~The pre
cutting relatioAShig" : ‘ ' licification 1is predated

stage IV mineraliz

Phyllic or amount, especially in

wallrock fragments a G the open pit. The fra@nents
are apparently whit $able (Figure 4.58) and cementing by

matrix of stage III m'_r "J on.. This evidence probably suggests

that this phyllic’ _ £tage III mineralization.
The XRD determine ;‘:‘f' are composed mainly

The fagmentsﬂre probably of granitic

origin. ﬁe i ‘;.jnﬂ Vﬁi’ ‘ i I'? been recognized in
stretched @ng enco}ge yﬁﬁjqﬂ Here the sandstdne is
°q RV IRARTINY 917k e

4.4.4

of sericite quartz.

Stage IV mineralization (late - stibnite - quartz
mineralization) is believed to produce weakly silicification based on

study on the rock that host stage IV mineralization.



Figure 4.53

Figure 4.54

Figure 4.55

Figure 4.56

Photomicrograph of highly silicified sandstone related to major barren

quartz showing very fine-grained quartz probably replace some original

(Bar-scale = 0.2

Hand ‘rock in which the stage II

mineralization ractures and disseminated in wall

rock which in turn s . npo by stage IV mineralization (arrow).

Photomicrogra: : = : d s fope? related to stage III
wﬁ{f" — A

mineralizatio ‘Q e (St) infilling wvugs (right

and center) agd partly dlssemlnated in wall rock (arrow). (Bar-

<= A Y ’J%EH‘I %’W (< n et
’QW’]ﬂ\ﬂﬂ‘iﬂJ SJWI’J‘V]EI'T@ d

7L






Figure 4.57 Photomicrograph of silicified sandstone showing silicification related

to stage III miﬁeraliza i

which contains disseminated fine-grained
quartz and stibnite (4 ; ¥ The sandstone is cross cut by stage

IV mineralized __containing coarse-grained quartz

and stibnite let (St). (Bar- scale = 0.45

mm; transmitt

Figurel4.58 Hand specimen fragment (white) that undergone phyllic

ineralization. Note, dark color is

_

Alteration related to, stage III

alteration rel

matrix of stage I

Figure 4.59 Photomicrograph

mineralizatiaﬁ f‘e (at the bottom of photo)

£8e7? . (Bar-scale = 0.23 mm;

cross cutting

=
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