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CHAPTER V

MINERALOGY AND PARAGENESIS

rite-sulfide deposit is situated

The Takua Pit Thong @&
T judging from the elevation and

n the miningearea (Figure 1). So far, four

locations of cassw : \te} occurrences have been
inin: 4 b them, hereafter called
No.1, 2 and 3 orebogie ‘ 1>;Li d | mined for cassiterite
ores. The location rred to Figure 4. The
other one, hereafter f,l,'; xi';; nce, is a small occurrence
the granitic rock on the

southeast of the large three In addition to those occur-

= J,(".-“;i" R =
rences, many localities in § area show sign of
-t -

mineralization, ™ the zone of open

fractures.

o AT R g = ¢ e

orebody thatYare Tocated at }he contact zone between the granitic
o R GED TGNV PR . o
contragt the No.3 orebody and the No.4 occurrence are confined within
a fracture zone of granitic pluton. Because of the similarity in the
nature and mineralogy between the Nos.1 and 2 orebodies, these two
orebodies will be described together separated from the No.3 orebody

and the No.4 occurrence which are somewhat different mineralogically.
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5.1 The Nos.1 and. 2 Orebodies

Among those three orebodies, the No.1 orebody is the largest
and best exposed on one slope of a hill (Figure 28). The No.]1
orebody is separated into lower and upper parts (Figures 29 and 30).
The vertical separation between the two parts is about 20 meters.

\ V t both the upper and the Tower
‘ %ected The dimension of

meters wide and 10 meters

Field evidence seems to s

5

parts may have been pﬂﬁ-hg
the lower part ofw

thick. No obvious

wed in the field due to

the fact that maj lasted off_(Figure 29).

e “"‘“: ) Ny
Nevertheless from rV; §§§28Pears that cassiterite
is richer toward t - fluorite is more abundant

The upper pa e ‘7““5rfi- 0dy is perhaps confined within
a fracture zone 1ns1de,;he{§#ayd s (Figure 30). The zone of
the orebody is%@bout 10 m meters thick orientating
in appr'oximate],yr'h~ 'lipping 65° to the west.

Field evidence anddm1croscop1c oba}rvat1on suggest that the granitic

s BB A G e

The No 2 orebody asfshown in Fégure 31, is docated about 350
meteﬂ m’c’l‘aﬁoﬂtﬁ mlu\&&)’l’g’m EJPflﬁaEil]y at the same
e]evat1on as the Tower part of the No.1 orebody (around 750 meters
above mean sea level). Similar to the No.1 orebody, the outcrop has
been blasted off into pieces. Its dimension is around 15 meters wide
and 5 meters thick. Field observation reveals that a series of north-

south open joints filling with green biotite has been found on the



56

Figure 28 An ovénwiew of the Takua Pit Thong mine showing the

j iﬂtf&l f;qﬁ H?"N éfg %}Lhuliy I( pbm.? part : No.1-U,
1ower part : N6.1-L) andsthe No.3 orebody (No.3)

’ﬁﬁ”’lm‘ﬁm AN1INEIaE
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Figure 29 An exposure of the Tower part of the No.1 orebody

P s loddh bl akled off co] fikees and accuminatee

U
on the slope. dNotes the putcrop of mable (Mb),

o VA i rackbed e oot Etor £
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Figure 30 An exposure of the upper, part of the No.l orebody

(ehThdsf con 16k e Bleana) 7] T3t with water).

The orebody (Orb) is confined within a sheared zone

A W B FE 3B VISE B o) By 12 on

the middle right-hand side of the photograph.



59

Figure 31 An oyerv view of the .2 orebody showing outcrop

A WS mfwsm T¥Prete rocks (e

and orebody (Qrb).

ARIANN I 1RINYIA Y
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side and probably underneath the No.2 orebody on the granite contact.
This open joints might have probably been a feeder zone for the ore

solution that will be discussed later.

5.1.1 Marble and Calcsilicate Hornfels Near the Nos.1 and 2

Orebodies
As stat;:q'%\\ /y utcrops of the Nos.1 and 2
orebodies have been ofj 1 es. Therefore, a systematic

sampling of both

| S ""-"fe'ﬂrﬂrocks to verify the

zonation is not |

these dark patchés or

cally, the marb131s characteristically comisted of equigranular

granoblas ﬁﬁ W brucite and some-
times tre:au ﬂﬁﬁ wﬂjﬁt‘in the vicinity of
No. P;I ?‘YE a‘ t as being
companed to t@se ﬁa?m}[ﬂ’l‘ Eje ﬂnerahm cal

composition apparently varies from phlogopite-to brucite-rich marbles.
The dark patches or bands are composed predominantly of phlogopite,
occasionally with subordinate plagioclase and sphene or with sulfide
minerals, namely pyrrhotite, pyrite and cha]cdpyr'ite. These phlogo-

pite patches or bands are often sheared as evidenced from a preferred
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Figure 32 A hand&pe€ims " of ‘marb] (Mb) near the No.1 orebody.

The rogk g6 a}ﬁn‘i-:%ﬂldb nds (

al.‘R :Fi 1

and mingf sulfide minerals
r 1‘

1

3
P?ﬁ) of mainly phlogopite
A

=

Figure 33 A marble sample showing the distorted patches (Phl) of
predominantly phlogopite near the No.l orebody at
the Takua Pit Thong mine.
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orientation of the phlogopite flakes. Calcite occasionally shows
glide twinning and distorted crystals. Several generations of
phlogopite probably occur in the marble. Their occurrences seemingly
vary from small and short flakes intergranularly filling between
calcite to somewhat small to Targe tabular aggregates or bands that
often having been associated W plagioclase and sphene or sulfide
minerals. The former RW@) probably during the formation
of marble whereas thm may' haﬁ-’introduced later in the
|

paragenetic sequences

e dark patches or bands
ially metasomatic infiltra-

tion of the foreigng€onibohgrit-aton | ctures.

In the bru 51 :f ucite normally forms as large
tabular flakes that oca '5: 1téred t hydromagnesite (?)

(Figure 34). Relicts jof. k_:Ef f original periclase already

having been altered to brucite 3 asionally found. On occasions,
Sl » :

tremolite-actinglite b
the contact zone

i)
partially altered To talc.

o i R T WA vt o v

orebodies isq@haracterized by the remarkable development of parallel,

broan»ani} a%ﬂ5§w1%wqam&%aﬂlsh and very

fine-g#!ined calcsilicate minerals (Figure 35). Under the microscope,

the finer-grained material is similar to the calcsilicate hornfels
‘exposed outside the orebody in terms of texture and mineralogy, i.e.,
fine. -grained equigranular granoblastic texture of plagioclase,

diopside, tremolite-actinolite, sphene, phlogopite, and quartz.
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Photgﬁncmggab* e
A
AT T IThenay

e

Figure 34 fiarb nearahe No.1 orebody



Figure 36

Figure 35
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A sample

showi no

B )
1y jidoe

A

(1d) of#ma

®

Photomicrograph showing coarse-grained idocrase (Id)

including the crystals of epidote (Ep) and plagioclase (P1)
in the brownish band of calcsilicate hornfels at the Takua

Pit Thong mine. (Thin section,-45x3 crossed nicols)
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Some noticeable differences are however depicted by the fact

that it.contains considerably higher amounts of phlogopite

and sulfide minerals. Most of plagioclase are oscillatory zone

with andesine in composition (An content ~ 37). The sulfide minerals
mostly are pyrrhotite and minor chalcopyrite filling in vugs or

forming patches closely as Trj ith large prismatic crystals of
tremolite-actinolite an % Z% ether-with sphene. Phlogopite
usually occurs as shmﬁna#ﬂa‘-@ﬂed intergranularly.

Stringers of ca1cV( j \‘wwereas those of tremo—
.J

lite-actinolite pl n. Microveinlets of

A few bodies of oﬁg'f 5 am in the large idocrase

crystals. Formatiop of incipient 1docrase at the contact zone between

cttse ndfSe B RBARTAGBIT) Bies. s evdence

suggests that the idocrase has been form ed at the egpense of calcite and
otner tale HEAGRliberaidd b/ ’c]fs] PE Pelprcotticate
m1nera1s as well as the calcite bodies within the idocrase crystals are
therefore the unconsumed portions of the original minerals. Wollas-
tonite locally occurs nearby the No.l orebody as multiple-twinned-
elongate crystals or a radial fibrous aggregates closely associated

with idocrase. Scapolite and fluorite are found nearby the No.2

orebody intimately intergrown with idocrase plus plagioclase (An



66

content up to 58) within the coarse-grained bands. This fluorite
is probably an early-formed and hereafter called stage I. At the
contact of calcsilicate hornfels and orebody, idocrase as well as
other calcsilicate minerals are partially replaced by phlogopite and

becoming phlogopite rich band. This evidence suggests that phlogopite

occurred both during and af /J mation of calcsilicate minerals
and being richer towar ebo &

Moreover,

~essentially barren of
cassiterite where likely to introduce

Tate in time.

8.1.2 Grém’ e No.1 and 2 Orebodies

The gpani *r'gfp ent to the Nos.l and 2 orebodies
are fine-to-medium-gra eQ;ﬂi‘:’é' te (Fiuscovite, tourmaline) granite,

pegmatite and aphte : he orebody, they appear as

\'-1 biotite.

Micgscomc
near the Nos.1 and 2forebodies are tﬁaractemsfic‘ﬁry modified by the

e, B A LIS D v st
-y AV o) 111N

equ1granu1ar granoblastic aggregates of predominantly plagioclase and

; rietiemof the granitic rocks

K-feldspar with subordinate quartz, biotite, hornblende, calcite,

sphene, apatite and fluorite (Figure 37).

Plagioclase occurs as subhedral crystals of oligoclase

in composition. Oscillatory zonation is common in plagioclase Crystals.
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Figure 37 Photomi abh /sho ing fine-grained metasomatic
infillj derals éfﬁpredominant]y plagioclase (P1)
ool

owd b o>;tér(§§i} in original granitic rock
orabo A (Thin section, 45x, crossed nicols)

TP
sk ol F g
g L1 }i-} 1

*

Figure 38 Photomicrograph of granitic rock near the No.1 orebody
showing the pre-existing minerals as' K-feldspar (Kf),
biotite (Bi) occurring as coarser-grain islands among
the infilling minerals of mainly plagioclase (P1).
(Thin section, 90x, crossed nicols)
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K-feldspar is mainly microcline or microcline-perthite. Subhedral
to anhedral quartz occurs intergranularly among the feldspar

crystals. Poikilitic of quartz in feldspar is fairly common.

Biotite is noteworthyly richer than those of the

granitic rocks far from the r ody. Biotite apparently develops
both as small flakes and\:§§3 gate flakes. The former is
more abundant and o r1qﬂ the metasomatic 1nfi1tra;

tion of feldspars i | tn"?ﬂ!liatter is less abundant

and probably the

as evidenced from i €, aSS061 with the remaining islands of

coarse-grained i ,_"“: » v \S). Closer to the orebody'
contact, the smal ) ensely developed in

places of original 11 as infilling minerals
that they nearly obl ! inal granitic and infill textures
As a result the rock cahtﬁ%’f‘i? ly of biotite. It

often shows pr:ﬁ;—_-n—f tentation. furt jofe, the color of biotite
apparently var1eijfro ‘brdgp color in the biotite

granite to normal brown color in ghe infill and pervasive biotite

teration8 dpdford ] EOTILY St et

color (see sect1on 5.1.3 for further details on color of biotite).

tn 68| W12 biabad] hedrseds ok Iorednibh riin L brdn biotite,
c]ose13 associated but predating sulfide minerals of mainly pyrite

and minor chalcopyrite and pyrrhotite, are ubiquitous and crosscutting
in granitic and infilling materials in particular on approaching the

orebody contact (Figures 39 and 40). These veinlets are eriented

approximately north-south direction and apparently change the granitic
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Figure 39 Photomigrog i*sﬁdﬁg“iig-% v,ein]e_té-‘of greenish brown to
greenfbigtite ;QBE : 53; iated with sulfide minerals
(dark) frg8sgutting dn granitic, rock near the No.2
orebody ./ (T in sectiony 450X, Hrcrossed nicols)

W
o ol
A

Figure 40 Photomicrograph of sulfide minerals mainly pyrite (Py)
occurring as veinlets in granitic rock at the No.2
orebody. (Polished section, 45x, crossed nicols)
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rocks into green biotite rock depending on the degree of alteration.
Frequently, brown or green biotite had been altered to chlorite plus

opaque minerals.
Green hornblende found near No.1 orebody occurs as
large prismatic crystals commonly associated with greenish-brown

gates It is usually but not

biotite, sphene, ca1c1te an ttte (F1gure 41). Sphene forms as
subhedral to anhedra] \g

always associated w1 Q)ot is somewhat changed to
greenish color, o _]1 ng %?f“?!!!?r Apatite, which is probably
the early-formed the) t Ate granite, still remains as

euhedral to subhédr f1u0r1te is found closely

associated with .f*hg materials, and with
plagioclase in th robably the early-formed

stage I fluorite.

tasomatic infiltration, the

'gg also show some evidences

-{1.e., marked enrichment

rma]1ne) and tecton1c deformation (in the north-

s i) [ Sy Syt o mscovic s

obliteratesqthe original gran1t1c texture (Figure 42) The original

D YR PO AT PR e

alterdation. The granitic rocks collected from the sheared plane

of muscovite + t0

display a beautiful motar texture with post-tectonic chlorite pseudo;
morph after pretectonic biotite The greisen found at the sheared
plane contains kinked muscovite, broken prismatic tourmaline crystals
and recrystallized, plastically mobilized quartz. This textural
evidences suggest that the tectonic deformation postdated the

pervasive greisen alteration and metasomatic infiltration.
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anitic roﬁi near the No.1 orebody

-

phothhicrogr s
A LTS e s
QR T e

Figure 41
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€
Figure 42 Phoﬁmicrogr" 2 e q:"wisen alteration in

granitig, rock near the No.l orebody showing development

ﬂ ﬁdﬂ '} ﬂ&] ms‘cﬁ W&}l’] ﬂngt obliterates the

or1g1na1 granitic texture. Note the remaining K- fe]dspar

o V] 0] Tt bbb o hdsida b
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It should be noted that no cassiterite or sulfide

mineralization 'has taken place during this period.

5.1.3 Mineralogy and Mineral Paragenesis at the Nos.1 and 2

Orebodies

The Nos.1 ani‘ orebodies are characteristically

ith subordinate cassiterite

‘rii"f amdﬂetite, and trace sphalerite
banguemtmera

composed principally
and chalcopyrite,

and arsenopyrite

garnet. The pafaggfie equence of ore gangue minerals in the

Nos.1 and 2 or

abundant mineral in only forms as massive body
associated with the or; ecause of the significance of
biotite in terﬂh of 1%& o or lation to the ore

minerals and etailed observation of

biotite formati

ﬂ u@ﬁt%ﬂ %éﬁﬁ}’}ﬂ‘jiotite is frtenstly

pervasive é“r1ched toward the orebody_on the granite side while the

AR AT DIUIR DI BB horaers sin

W1th1% the orebody itself, biotite as well as phlogopite usually

might greatly help undeijtanding the ore genesis.

form as massive aggregates of fine to coarse crystals. They tend to
develop larger crystals toward the open spaces. The brown color of

biotite seemingly changes to greenish brown or green color. Often
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Brown biotite

— Green biotite

- Phlogopite

_ Colorless to pale
phengite

— Cassiterite
— Magnetite
— Garnet

_ Pyrite

Pyrrhotite

Chalcopyrite_

— Arsenopyrite 7 e e

—— — e s s . e . . e

-“"“"Fmﬂ'mfj‘mwmm w

_ Sphalerite E

~Quartz 9 @ .- A s
m; 1_E”“s M’]r‘]wa’]aﬂ > LATE
Figure 43 Mineral paragenesis at the Nos.l and 2 orebodies. Thick,

thin and dash horizontal line represent the relative
amount of each mineral vérying from the most to the least

abundance, respectively.
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enough, some biotite flakes exhibit brownish core and greenish rim
suggesting a progressive green coloration inward. Relatively more
intense greenish color toward an open vug is occasionally observed.

Furthermore, the brown biotite or pale brown phlogopite also progres-

sively convert to very pale or colorless to pallid green phengite
(i.e., still retains very,
brownish-core and co

V but show changing relief). The
: p%en rim phengite is often
———
observed. As a YEE:EZ:IEE ‘ od1es, especially the No.Z2,

seem to contain mope™Qreen b "_ 1or1ess to pale green phengite

fragm ranite surrounding by
coarse crystalline aggregate of green b1ot1te are found in the
'

ey EERT) Y VAT Y B9 fsmers vove o

transforméu into ser1c1te'. Fragments of green b1ot1te aggregate

b PR i A AR 6 2ot

Cassiterite is the most important and early- formed
ore mineral. It usually occurs as coarse subhedral to anhedral
crystals or aggregates. Cassiterite crystals frequently are so
large that they could be visually observed on hand specimen (F1gure

44). They frequently fill in open spaces Or replace massive
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Figure 44 Phd])graph s ow1ng cassi temt@occurring as the large

ARILN 1V el Ay
QR ATSRI I I TaY e
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green to greenish brown biotite as well as colorless to pale green
phengite (Figure 45). But they are rarely found associated with
brown biotite or phlogopite. Cassiterite occasionally displays
growth zoning of varying color with slight pleochroism. Often, it

incorporates inclusions of green biotite or colorless phengite in
w tergrowth with coarse evhedral

y)/,' mineral assemblage was later
t common sulfide mineral

“anuinfill or crosscutting
\assemb]age (Figure 46).

their crystals. It also f

—de

=
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——t o

e
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in the ofebodies.

veinlets in cassi

most common sulfide mineral

it usually forms as an infill
= massive mi -
g i ica aggre

gates. Cha]copyriﬁ 2 o nuﬂ'y with trace sphalerite.

Pyritesoccurs in minor amount. Two forms of pyrite

are recogni@duﬂu%m&]m; woﬂ ;}mﬁand norma’ pyrite.
The rhythmicg or colloform pyrite is @&mo he earldest sulfide

mi nera w&&ﬁﬁimm;}lgaﬁﬁjsaeﬁe and euhedral
quartz q(Figﬁre 48). This kind of pyrite is generally found in the
outer zone of orebody especially in the fracture zone near the contact
with igneous and country rocks. It commonly forms as rounded to oval

shape (Figure 49) occasionally surrounded by pyrrhotite or graded into

normal pyrite. The normal pyrite apparently precipitated somewhat



Figure 45
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Photomicrographs of anhedral crystals of cassiterite (Cas)

replacing massive pale green phengite (Pg) in the No.l

orebody. Note thin section, 45x. A) uncrossed nicols,

B) crossed nicols.
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Figure 46

%pntf'(‘é)ﬁwith sulfide minerals (dark) of
mainl rhotife TRAfi119ng or crosscutting along small
( hdnisectdﬁhﬁ 45x, crossed nicols)

L
R

Figure 47 Photomicrograph showing pyrrhotite (Po) and chalcopyrite
(Cpy) surrounding euhedral quartz crystal (Qz) or as
veinlets crosscutting quartz in the No.1 orebody (Polished
section, 45x, uncrossed nicols)
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Figure 48 Photomigrograp }Eﬁoiﬁﬁg rhythmical or colloform pyrite
(Py)#6ccurn n;yiﬁTv“seat the No.1 orebody. (Polished
sectiof, 45x5 unﬁ}oﬁﬁgd nicols)

Figure 49  Photomicrograph showing oval shape of pyrite (Py)
surrounded by pyrrhotite (Po) filling vugs of marble
near the No.1 orebody. (Polished section, 45x,
uncrossed nicols)
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after the colloform pyrite in vug or crack but were contemporaneous
with pyrrhotite and chalcopyrite as judging from their mutual
boundaries. This pyrite frequently exhibits slight anisotropic and

occasionally forms cubic outline.

Magnetite occurs in minor amount slightly preceding

and/or contemporaneous wi rite. It usually forms as euhedral

(octahedral, dodecah 1 quently surrounded by cassi-

Wilre SlbmeaPto hematite along small

| ;Mstaﬂographic direction.

N

terite. Parts of/
cracks or by formin
edral rhomb crystals in

matrix of pyrrhoti

in this investigati®n formed stage I fluorite, as

previous mentioned RS~ ‘amount closely related to the
ST

infilling feldspar and-plagi: nitic rocks nearby the

idocrase, scapo1E caEsih‘céte hornfels. In

addition, fragments of fluorite cementing by pyrrhotite are found

it o 153 FHHA S VB o o e st .
AR T

licate contact. The stage II fluorite occurs mainly as infill in
open space in the sulfides ores or massive micas. The stage II
fluorite tends to associate, but not always, wifh coloriess to pale

green phengite rather than green biotite.
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Minor amount of quartz occurs as large euhedral crystal
closely intergrown with cassiterite or as small veinlets crosscutting
in massive biotite. Inclusions of green biotite in quartz euhedral

crystal are occasionally encountered.

Finally, garnet forms as large euhedral crystal

intergrown with cassiterite im yugs or fractures.
|
A,

5.2 The No.3 Orebm

of the No.l1 (see i . 8)u. Its elevation is some

10 - 15 meters bel v ; P 0 f ' No.1 orebody. The orebody

the north-south d1rect16§é§5¥ﬁ ‘ y dipping (Figure 51). Large
pink garnet crxﬁjals are f ent ' dfas inclusion in the ore

Zone.

The No.4 occurrence is exposed as an outcrop of 2 x 2 meters

v 5 98 PP FYNEIR e s o

meters belowlthe Tower part epf the No.1 orebody to the southeast

ARTRERIN SRR | ot e

rock (f ostly green biotite) and a series of north-south open fractures

filled with green biotite (Figure 52).

5.2.1 Granitic Rocks Near the No.3 Orebody and the No.4

Occurrence

The characteristic of granitic rocks near the No.3

orebody and the No.4 occurrence is generally similar to those at the Nos.]




Ijxposurewo "o‘3‘oreboEL showing the

A ‘Qﬂﬁ% e A
R i ViRl RGE

Figure 50

83
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d "o “. " | 'lll -
Figure 51 Stringepé of Mainly gree " biotite (Orb) with
’ 4 L. TF " \ % )
cassiterite -imégéé%ite atkthe\No.3 orebody.
F i i L N

Figure 52 The outcrop of the No.4 occurrence showing the open
fractures (0f) filled with predominantly green biotite.
Notes the massive green biotite (GBi) on the upper part

of the photograph.
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and NO.2 orebodies. .That is they have been metasomatically infilled
by an equigranular granoblastic aggregates of plagioclase, K-feldspar,
reddish-brown to green biotite and quartz along the grain boundaries.
These have been subsequently sheared and crosscutted as well as

replaced by numerous veinlets of green biotite plus sphene. Sphene

jotite. The intensity of green

&d the fractures until the

ureé havebeensentirely obliterated and

NN :\.\_

is closely associated with,
biotite replacement h
granitic and infill4

turned into a green,-'. i

b.2 eraflogdy/ s al \a.

ﬂ!ﬁ\ N\
Thé Ng. ?{%%g@ 1

from the previous drebodied bothdn term:

resis at the No.3 Orebody

the No.4 occurrence differ
of mineralogy and quantity
'(equa11y applied to the No.4

occurrence) coqzists cf c ,? : magnetite as the major ore

minerals but cant u1fide minerals, namely

pyrite, chalcopyEate an Theii}jor gangue mineral is

green biotite with' nfinor amounts arnet, epidote and fluorite. '
The paragﬁ‘ almﬁmjﬂ g;ld’lﬂl;:j minerals is summa-
"ARTRY
INIMURIANYIR

he No orebody and the occurrence contain almost
exclusively of the green variety of biotite. The intensity of green
coloration of biotite is somewhat deeper than those in the No.1 and No.
2 orebodies. Nevertheless, some brownish green or brownish-core-and-

greenish-rim varieties could be observed on some flakes of biotite. The

green biotite in the No.4 occurrence has been highly altered to chlorite.
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— Brown biotite =

— Green biotite

— Cassiterite

— Magnetite

— Garnet

— Epidote

— Pyrite

— Pyrrhotite ~4 |

=
— Chalcopyrite m
¢

e AUEANENTNEING

=R WA PIHUBIINYAY

MINERAL EARLY s LATE

Figure 53 Mineral paragenesis at the No.3 orebody. Thick, thin and
dash horizontal line represent the relative amount of each
mineral varying from the most to the least abundant,

respectively.
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Cassiterite invariably occurs as large euhedral to subhedral crystals
in the open fracture or replacing massive gfeen biotite (Figure 54).
It is intimately intergrown with magnetite as well as surrounding
magnetite crystals. Magnetite in turn commonly fcrms as euhedral
crystals or massive aggregate closely associated with late infilled

W

deep green biotite (Figure 55 occasions, magnetite has been

i)

slightly altered to hem microcracks and crystallographic

directions. al crystal in vug closely

associated with ¢ alcopyrite have commonly

filled open spaces as X “n\; s crosscutting in garnet
and magnetite crys ij;?f s wel ~\\Pyrrhotite also occur as
small blebs in i : i' ' ‘ﬁ‘\‘{?. a slight predating énd/or

th; e commonly forms as
ctvieén madgnetite crystals. In the
v1c1n1ty of epidote occ g h biotite was altered to chlorite.

Most of quartz s r ous wit siterite and magnetite.

Minor fluoriteiis Fi11 neral .

Eﬂ 0
ﬂumwﬂmwmm
’Q‘mﬁﬁﬂ‘im 11N Y



Figure 54

Photomicrographs showing euhedral cassiterite (Cas)

occurring in the open spaces and intimately intergrown
with late infilling deep green biotite (GBi) at the No.3
orebody. Note thin section, 45x. A) uncrossed nicols,

B) crossed nicols.
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Figure 55 Phoi)mic?b raph ite @&p) commonly showing

as euhiedral crystalsaat the No.3 orebody. (Polished

A LEINENINGINS
AMIAN TN INYIAE
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