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By taking the 'Gondwanaland' continental drift concept
as a starting point, genetic similarities in ore
deposits can be expected. This was the basis for our
preliminary appraisal of potential for carbonatite
mineral isat ion.

By using the parameters of deep seated faults located
close to stable Precambrian blocks, displaying
undersaturated upper mantle rocks and known mineralised
areas we were led directly to a regional appraisal
of the west coast of Tasmania.

The economic base metal deposits in carhonatites
are found in the carbonate cores. Library research
showed reports of only one such unexplained
carbonate which had not been exploited. This was
the crystal dolomite 'plug' of 30 acres extent
exposed in the Stanley Reward alluvial workings
9 miles north west of Renison Bell.

Applications were made by Valley Exploration Pty. Ltd.
on a number of occasions for an Exploration Licence
over this area. Eventually E.L. 53/70 was granted
over much of the area of interest, but excluding
the known dolomite area. Valley Exploration carried
out preliminary regional geochemical investigations
in the surrounding country by means of a helicopter.
The ground near the Stanley Reward has been covered
with alluvium since 1915.

Indications of a considerable degree of mineralisation
were encountered, sufficient to interest Dr. G.J.H.McCall
a speciali~t in this environment. His Company entered
into a Joint Venture on the area in February, 1971,
carrying out a significant test programme. About
September 1971 major changes in the structure,
personnel and policy of this Company were made. They
sought to renegotiate the agreement which was then
terminated. Since that date the area surrounding the
Stanley Reward has been added to our Exploration
Licence area.

This country north of Zeehan and west of Renison has
had very little prospecting except for tin. Access
had long been considered an insuperable problem, but
this is no longer so. It is possible to construct a
landing strip north of the Pieman and service men and
machinery by air. Heavy plant can get across the
Pieman only for about six weeks of the year with
confidence, and there is no other practical access for
plant from at'her directions
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Most a the work undertaken to date has been on foot
with men and pack horses and some brief helicopter
traverses. Much of the area is rugged w~~h very dense
vegetation, but up the centre of the area there are
bare ridges and button grass plains by which access
is easy.

As prospecting to date has been limited to the
areas granted to us, we have been unable to sample
the area of major interest and results are incomplete.
However, much was gained by detailed book research
and our stream and rock geochemical data was most
encouraging.

REGIONAL GEOLOGY:

The area adjoins the western margin of the rift
valley described by Campana, Dickinson, King and
Matheson, (1958). The contact between the north
west trending Cambrian Renison Bell anticline
and the Precambrian schist and quartzite is in the
Exploration Licence area. It is terminated by
the Devonian Meredith granite, believed to be the
source of tin mineralisation in the general area.

At certain stratigraphic horizons within the Oonah
quartzite and Crimson Creek formation, generally
called the Success Creek phase, large scale
mineral replacement has occurred, producing
conformable lodes' either in association with carbon­
atites or spilites. Microscopic examination suggests
that large amounts of carbonate either accompanied
mineralisation, or were mobilised during mineralisation.

Much of our data has been derived from Waterhouse (1914).
In reading early geological reports on the West Coast
we can substitute the current term lMount Read
Volcanics ' for their 'porphyroid rock'. Waterhouse
carried out a most thorough regional investigation of
the area in 191~ and, with the exception of some work
on the Mount Lindsay Mine which is unpublished, very
little has been done since. The 30 acre dolomite plug
at the Stanley Reward has been covered with alluvium
and the tracks SUbstantially overgrown.,

Waterhouse reported magnetite and disseminated pyrite
and forsteritic olivine in the dolomite. He also
reported porphyroid boulders but porphyroid was not
seen in situ. The dolomite contacts are not well
exposed, but at one point he observed a granitic
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contact with a very fine grained version of the
granite and a phlogopite-quartz-orthoclase vein
adjoining. Apatite was not reported bU~ secondary
vivianite was in abundance in the roots of bushes
and trees overlying the dolomite.

In sluicing the weathered pug overlying the dolomite
he reports finding abundant pyrite and pyrrhotite
and galena and sphalerite confined to specific areas.
Some tremolite and asbestos was observed.

The nearby Mt. Lindsay mine reports considerable
fluorite, axinite and calcite in the gangue with
biotite in pyroxenite units nearby.

Waterhouse describes a small 'intrusive' carbonate
between the Stanley Reward and Mount Lindsay. The
detailed description of the Magnet Mine west of
Waratah and north of this area given in Nye (1923),
is :strongly suggestive of a small ~arbonatite vein •

There are reports of 17 diamonds being recovered
in the area just north west of the Exploration
Licence boundary. These were substantiated by
experienced geologists,including W.R. Twelvetrees.
This shows that kimberlites were, and probably still
are, present in the area. There is a very close
relationship between occurrences of kimberlite and
carbonatites, particularly in the Russian environment.
Refer to Frantsesson, (1970).

3. INVESTIGATIONS TO DATE:

Geochemical

A total of 242 stream sediment samples have been
taken and tested for heavy minerals by field
panning of -8 mesh material to a 1~ to 2lb
sample which was then treated by heavy media
concentration at the laboratory. The small amount of
heavy residue was scanned spectrographically or, in
some cases, analysed by atomic absorption plus Xray
fluoroscopy. Analysis data sheets are "attached as Appendix 1.

In this highly mineralised environment we have
prepared maps of geochemical anomalies (Figures 2
and 3) using the following cut off values:-
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Cu Pb Zn Sn

Threshold in p.p.m. 400 150 1000 2000

Anomalous in p.p.m. 1000 400 3000 5000

Rock analyses were made of some rock samples collected.
The contact(?) rocks just adjoining and north-west
of the Stanley Reward show high tin figures. Grab
samples from the hematite-magnetite anomaly in
Livingstone,Creek also show variable tin results.

Some soil samples were taken in a traverse across
'ring structure Aa t • These were subsequently put
through a sieve and the -80 mesh fraction scanned
for base metals and tin with results which were
subnormal for this environment. Samples have been
taken around some of the other 'ring structures'
but they have not been analysed yet. These would
be tested by heavy media concentration prior to
analysis.

3.2 Petrological

Grain counts were made on many of the samples
which were examined early. These are shown in
Appendix 2. Thin sections were made of many of

dfj
~~the rock types and descriptions are shown as @

Appendix 3. ~

As there had been an identification of pyrOChlOrefi ~ ,
from an area north of here - at gkele~Qn Creek,
west of Burnie, the original sample was located );;~/<~~ro~

at the Hobart Museum. Optically the crystals were
confirmed as possibly being pyrochlore. A typical
crystal was sent to the C.S.I.R.O. Perth for
micro probe investigation, and this showed the
crystal sampled to be uraninite.

A thin section of the highly altered volcanic rock
found at 'ring structure Aa' was examined by
Mr. F.L. Sutherland who reported that the rock
appeared to be a typical Tasmanian Jurassic dolerite.

3.3 Geological

The granite contact was mapped on the ground. It was
proved that the flat dipping Meredith Granite occurs
further south than shown on the Rio Tinto map •
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Contact extends almost to the Stanley Reward and the
nearby Mt. Lindsay Mine. It does appear however to
be well north of Mount Livingstone and remote from
the two areas of base metal anomaly.

3.~ Geophysical

As reported earlier, attempts were made to show
up geological changes through aerial photography,
and looking for vegetation changes, particularly
for variation in infra-red reflectivity. From this
program we located 27 'ring structures' forming
a zone which roughly followed the Stanley River.

It was noted that the one mile aeromagnetic map
prepared by Rio Tinto showed very ,little magnetic
disturbance compared to ground surveys in the
Stanley Reward - Livingstone Creek area.

Brief scintillometric traverses were made in the
Stanley Reward area with no indications of anomalous
radioactivity.

Ultra violet response of many stream samples was
measured but with no useful result.

3.5 Library Research

4It Much of the data presented under the Regional Geology
section is derived from library research and is a
condensation of considerable reading.

~. RESULTS,

~.1 Geochemical

in addition to the known tin mineralisation at Mt. Lindsay,
Stanley Reward and the Livingstone Creek hematite magnetite
lode, two further areas were defined as being grossly
anomalous for base metals. They were subnormal (in this
environment), for tin.
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One area was at the headwaters of Parad~se Creek,
south west of Mount Livingstone. The other was Just
north of the Pieman River, and midway between the
Stanley and Wilson Rivers. Both show plainly in
Figures 2 and 3.

other spot anomalies which justify further
examination were located on the periphery of
the Exploration Licence area.

Some remarkably high chromium, and occasionally
some high nickel figures, were obtained from
areas draining the Oonah quartzite. These
geochemical anomalies appear to be roughly concordant
with the € - p€ interface. The high chromium and
nickel figures suggest ultrabasic intrusions in the
Precambrian. Both the areas of base metal anomaly
lie upon the proposed ultrabasic zone.

Soil geochemistry and petrology confirmed that there
was little likelihood of there being economic
mineralisation associated with the Iring structures'.
They are apparently morphological features.

Cumulative probability of frequency of analytical
results was plotted for copper, lead, zinc and tin.
Results suggest several genetic sources of each
metal. They are attached as Figures 10,11,12 and 13.

~.2 Geological

The presence of the mineralised dolomite-magnetite
'pipe' at the Stanley Reward,and the nearby Livingstone
Creek hematite~-magnetite lode containing calcite,
along the boundary between the Crimson Creek
argillite and the Oonah quartzite, just near the
contact with the Meredith granite suggests we are
dealing with part of the Success Creek phase which may
have been altered by the sUbsequent granite intrusion.
It is probably related to the Mt. Lindsay deposits.

CONCLUSIONS

It would appear that initial ideas of possible
carbonatitic intrusions within the area have not met
with much in the way of confirmation, although the idea
cannot be wholly discounted.
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However, there appears to be roughly concordant
bands of mineralised rocks within the higher
levels of the Oarrah quartzite and close'to the
Stanley Reward area. These are probably related to
basic or ultrabasic sills or laccoliths which are
reported elsewhere in this environment in the west
coast of 'Tasmania.

It is apparent that the area is highly prospective
for sUlphides of base metals and tin. However,
exploration in this area is economically limited
because of the high rainfall, dense vegetation
and major access problems.

It would appear that effective exploration will
be highly dependent on good planning for access and
servicing of:: men and equipment. Vehicular access
from the north~west, north and east is considered
impractical because of the terrain and vegetation.
From the south and west it has been limited by
the lack of a Pieman Rivertcrossing~

It is proposed that a landing strip for fixed
wing aircraft be considered in detail. It is
possible to get bulldozers across the Pieman at the
Stanley River cage when the river is low. A track
suitable for Bombardier vehicles could be easily
constructed along the ridges and button grass plains.
This would then be used to move men, supplies and
equipment through the area.

This must all precede the cutting of prospecting
lines and costeans for detailed prospecting of
anomalous areas.

Unless a suitable landing strip is obtained it will
not be economic to prospect the area except by
the use of helicopter to deliver supplies and
equipment. This is considered to be a much less
efficient alternative and less likely to be a
successful prospecting technique.
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:%Sample Co Ni Cr Os " ~!,- ~fn Ta Be P+ I-

No. (5) (5) (20) (10) c-,,, ) (3) (10) (100) (20) (I) (l ?) (100)
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--~---

1-_2': ___ __lL__ " l<--- -- ------ - '-. '-..:_. .- 1--'" _. - - -.. _- -----
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--~-- 1--)(--- 1------ ---- ---- 1----- -,-- I- - ----I- ---- ..

13 ___!H__ 500 _4.022._ :7J;£.QP. x It l( 5",-, )r )( __ L_ " l(-- ---- ---- ----- ----, ---- ---- I- .---- - ----
14 ___ j.L_ _ioO_ _I,.§OQ.._ 1710 OOC' _.!Q9- - -"'-- ~5·..., )c

,---~.-f-- L -- ~ I<--- 1'--+'--
__lL_ --- --' ---._-- 1----- 1-----

15 /15 :<'0 30 .2 000 l( I/)I'\ l(' J ,Oc lo( e;;., 5 '" 5 000

16 - ___If:.~_ __32Q_ __6.0..9__ ~.JQ,.o.Q.Q l( __3 __ )<
I- _',..5C!~ _k'__ --~-- - -'--- '>; )(--- 1------ ---- ---- ----
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--~-
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Form 25 Results in 'ppm unless otherwise state<l. :'letection mits n brae ets; A3

Sample Co Ni Cr 0, W Me Mn 1'a Nb Be ~ p •
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4 go ~ 90 3
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--~ ----- f---='-- - _.. ---'- _...._--,.
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-~Q_-- - ..~.Q_- ..s:.!2.Q..Q. :>( --_1<_-- . )< .....~.?~o_ ..2<__ _2.{L __ L_ 'x "-_:.. ---.. - ----- f----.• -----

8 Itt, »..0___ _J.QL_ ~LO'p.f;.Q " ._.'UL. l( :l. 000 " _5.o_~ --~-- ~ -- l~-') ___
~-----_. ---- --~- -'",,",'- ~------ -- -

,

9
I-----~ .. - -~Q.Q.- ~s...OQ __ ~/Q.~O.P- 1-_'>'__ 50._ X J,.0.2~_ .X >c I .. "-- -- -- ---- - .- . - - ----

10 211- 'Onn IS 00 1"0 O~:l 0 '" x " I OOD ><. K L ". "--

_.ll ---_'o.i__ LQQ.Q. _ J,QQ.Q.._ • ~IO.Oqp_ f---lt.-- .. _51:1- I--~ ~ 1, ~Q.l"L )( -~Q_- r-..J- __'S "• -_.
--~- - -- ------

12 ___ l!z._. _~Oil__ SOo "'.1 r2. 2.9.Q_ :lr _2__
~-- .L2QQ. " )(

t-- L_-- --,~ -'- >---- '-----. ---- - - I- ----- f--

_2~ ---~-- _ 1..t:.?_ . _L':&__ ~i) 00"" " 5'" --"-- 1.2Q~
)' _51:'-._ --~- , ~~ -"- -

~--'_ ..- .- ~-.<--
,

---~ ----- 1---"--- - -- ." - -

14
----~-- 1,.~.Q- 3,Q~__ "1'/Q00:' - -><"-- >: . ?O X t ,

-,!. ------ ~', ,--- 5--"-":""-""';" .__ ._- t- -1- Q. 1-- 'I.~_ -- _. - - l. -- I-- --
_. .
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,
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Elements apparently present 1n concentrations of economic interest shoulc b:Results are semi-quantitative.

Sample Cu Pb Zn Sn Cd Bi Ag Au Ga._ . Ce .;'.5 A)'.~o. (0.5) (1) (20) (1) __(3)' (1) (0.1) (3) /(1) . -(1) (5")

I JL ~t"~ 'c- •. -, e>- ~:o:.'_ 5:- -?-. \ .
~'- --- -, - 4.,;.:0__ - - ~ - . --- _. - - - - .... - - _. - - - - - - - - f- -- - - - - - -

:> ..5!- _ -: ,'i ) .
h.~ J ~'e.?_ , _Q..:L.

, o •-_. - - - - -~...:.. . -- - _. - -'~ . --- - 1-- - - -- - - - -- - - -- -' --- - - - - _.
3 ;":t~ ..1 Q.. • :?~ _1£'2.. :> . .2 c:....:~_ _j~l- > c-.-- - -- f-- -- - . -- - - f--- - - '-'. - . - - -- - - - - f- -'- - - - - -
4 :. -... -4- ,

~. ~ , (, _ ~o,,_ I r - ), .): ),- - -- -->'- " - , -- - - - -. - _::.. ...- - - - - - - _. - -. - -'- - - - - - - f--- - - - - -- - - - -I
, , '1 ~ ~ .~., u,...- ,: :~ .

" X A ~-
(. ;'5_, -.!~-

~'

~~..._- -.::...:-: , >' , .,-- .. - - - _. - - - - -- - - - - - r- - - -- - - -- - . - - - -- - - - - - - :.... - -
7 i:.r_ f- -~,?- " .!fQ... .J~ -~ " " __'S...._- -- - - - - .. -. -- -- -- - - -- - - -- -- -- -- --
8 ___bJ _ :'0 20 :ux 3 ..... r ~ }, 0'1 " ...?Q--- - ---- - t--- - _-:....:... -"- - - -- -- - - -- - t--- - - --- -- -- - - ~- - -
9 __ 1°_ ~ _ _2.0.. S0 f- - ~-- 300 " .. "-- - -- - - --- - - - - - - -- .- - - - -- - - - - - - --"-- -- - .

10 ,I 1c t::, II Of) I j.),,; " " l( £c-
11 - - -'Q1,- _..1.5.0_ to _J..fL0_ t- ~'O2. f-- .L _0L _ >r I' ".- f----- - - - - -- - - f--- - - - --- - ~::... - r- - -
12

---~- 212..0_ <0 _ JJ.QO_ 5~ l( .!5 )r _3_'- - r- - -~- - t-- ~- --- - -- - - -- t-- - - t-- - - - --- - t-- - -
13 I---.J,}- lS..Q _ 30 _W_ iO. l\ 2!'._ X "· - - - ---- t-- >-- -- -- -- - - -- -- t-- -- - ~ _. -- -- - - - -
14 _3!2_ :. ." J..D 0.0 >!2..'l.PQ .. .L f- -'

x >- - f--- - -'- f------ ~_...&.- - --- - - - - t-- -- -- -- - --- - - -- t-- - --
IS q/ 2.t' ~" 30 P/O 000 l< ); X ~(, ...
16 _ltL i_ ..30 _ '!!.O_ t-' Q,C2..OQ.. 1_ "- ".

)(· - -- - - f--- r- -- -- - - - - 1---- - f--- - - ---- - - - 1-- - -
17

---~- f--- _8Q _ ' SQ. r-~ ~IQ.,Q."£ :;, Q'l )( ,-- r-- - ---- - -- - - t--- - ---- ---- - -- - -- - -.
18 f-- ___I{If_ 30.2_ __ '2Q._ _ _'get... ~Q. X l( >< )· - - t-- r- --- -- -- - - - - -- - - - - - -- - - - -- - --19 _'1..5_ 10 __1~_ t--.k 300 A _Q'.l X- - - ---- - -'. - --- ---- - - ~- ---- --- - - - - - ----
20

% 5 5 to Z 000 6'1>r ). 100



•

If

i ·r.-··r···
Form 23
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Results in ppm unless otherwise stated. ~etection l1mits in brackets.
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Sample
No.

Cu
(0.5)

Pb
(1)

Zn
(20)

Sn
(1)

cy
..,....-(3)

Bi
(1)

fig
(0.1 )

Au
(3)

As
(50)

6 !c .L-; 5 ~c 100 )0: -0,/
- - -- - - -" - ~ - '--. - -' - _. - -...;, - - - - - - - - I- -' - -- I- ~ - -

_7_ --_J-f-_.l__ lP__ I-_LO£ __ :u> -- " 2'.1._

- - ....;- --~-

--~ -­
50

-~--

~-------------\... -
~-"--- ---- ----1------

I

~ .---- -------- .... ---

>.------------..?.:J __

0·.' }(

'1 K
-~-- --------1----

<. ..""' "'. , K-
...-0.' - "- -"'''':'1- - - - - -- - - - - f-. _

50

~---
%0030010,ao

_~1- __ J.M.

1 - ,\ Q­____ a.. -1.1-

_~ .... _e...J _.
5 "

IiiI ,

.1 I"I
I I
I:
: I
I,
Ii

H
!I, I

I
I

I;,

-~ - __U_ I- L. _.3:-<?._

10 I¢. 3D ;<'0

_.2:09. _'.,59..° I- Y __

, -,r· t;') r)~)()

_,>c. __ _ I--- -"'-- l- -- - -

-1,.....
~
,-;.
t.:l

-""

c~

-- - - - - --'" - l__ -- - -

--- I----,,--.~--l__ - "II

_____ --"- - l--- "" - ,,-

~

- - - - - - - - ". - ._ - l- 11_

.. ,-----------

>: X
-- - - -- - - __ f-. '-- _"__

apparently

--~-

100010,')

Elements

-- _..32. LOQ _ I- __ 2..0 .aQ. I- .3.,c'QQ l- :2-; '.: L __ 3 __ i- _

- - _4.2 __ ; ~()_ f-. ..J 2.~!... _I-- _ .iQ.. I-- __ !too I- _

4-" I r'_- '1 ~.~

20

12

16

11

Results are semi quantitative.

13 4-1 :< () 2. 2 ODO bor,--1------ - , __ ~.- _:::.~ _

17 18 ~C' J!':... /5Q. I- __~ :.. ~ ..:.~ __

_1,!! I- 4-12. 'to }.o e.QO_ I-- _ ~.Q. ~ ~ L __ X __

19

-..: - - - 15 __ f-.. -"'- - • 52 ~ ...: __

- ~ - - - ~ -- ".". s - - r- - - ,,- I- -- .- -" .-,j- - -1-. -
14 £C'_I-~_;::~_, t- 1,....·,.-.. IO'l,~,'" ,.... t " ~ j

- - - ---,"'- -I--'''''''-..c:L.. 1-'-;"-"-"'. - - -- - - - - --- ". ,,- - f-.. -- - - - "- -- - -- -" -" f--
15 lJ. ' 30 i

--t--~t.i"ii..--t__"""3,·o:....+-......;~_-+_..L).;:D:;;0::.·+...;~::,.:;o::":'':'') :..c+- +-~"'''__ _+-::.>'---l__..:>.:..'----j~--_t---_t-...:''-'-;;.... _+ _
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Results in ppm unlt?<;; ::-d'Erwisc stated. J2tE-cei::. ~::it5 in brackets.

~

.., .Y •.•. , .•

•

..

•

•

"

,-

SampJ (' Cu Pb Zn Sn A»
.- "J: , - Au Ga .,' . Ge ..:..s -- ~- !,j ".,;

/~.No, (0.5) (1) (20) (1) (I) (;.1) (3) /0) " . ff) (SO) - , I. --1 _~u-. - - '
..!.,5..05-_ ....:.":"0_ ~-

.... ... -- •
~--

). ---- - -- -- - -- - -- - - - .. - - - - - .. - - - - - - ..

2 2S_" ' - _..l.~_
__:-,9_ ~~-2_ -, , >

1--
... ...-- - - - - ~'- - - --- - 1-- - - -- - - - - - - - -- - -.-- .. - - - -• •3 •

'-.§Q _t~,~. ,,-._C_ L ='" _ L9_ 1--2'- ..l-_i_ >-- - - I--'~_. - -- - - - - - _... -- - - .. - - - l- ...=: ":i;.... -, - - .. --- • .h 3QQ. ..?Q.
.
.-.}~~-

• ,
~ IG"li; 6"1:-' I- J.C_ _0,).. " .. -- .. -- - ~- - - -- - - .. .. -- - - .. - - -- - - -- .. - - -.

S .
5'0 5' • '2.~-". .. iJ..'; O' I , .[~ .''" . , v .

-G _1"- I"-Co 1.0,- ';:. - , £:;oc I- 1""- ...')., •• ~: "):-'-- .. - - r" - -- - - - -- ,;;'--- - -- - - - - - -- - - .. -- -- - - - - - -- -. .
,_ 7_ .,

'" -2,Q-
2.1' 4-rr 3~o_ -

I-- -" ~-- f- -"'--f--"- --- -- - --- - - ---- -- - - - - -- -- -- --
8 __ J L -~ 2",0 ~ _~QC2. 3 0 jl<L. -- _.J •

" x "-- - - 1---- - -r - - - - f-- - - f- - - - -_. -- -- - - f-- - -

-~ _...AL_ _...5__ /0 1, Q..P.Q- ~,~O.9_ >- "L x ,- -- - - - - - -- -- - - .. - -- -- - - - - - - 1-- -- 1---- -
10 2.U. If., co 'tOO 5Q0 ~ ~ " •
11 1.r. __:L

f- _l..~_ _bQD_ - ,.. ~,-. 3- -~ " l(--_..... - - - - I--"'.,.t -<-.-L - - - - -- - - .. - -- - ---- - ~ - 1--- - -
12 .., 6

J~ f- _I~- ,... _b2/L _.J Q..?_ --- _ ll_ ~ -._><- .l! _-- ~--..=,--- - - .... - - - -- - -- - - - --- - - ,...- - -
13

f- --~~- 1.0_ ~!2.. -- _5.QQ.... _/,2 '2.r;.. -~ -- , - -'" _J! --- - - - - f--:: -- - - -- -- -- - - - -- - -
14 _ -'1._ __ 5_ '') I-- !.,.5'0 Q. !_,:;..2 'd.. ~ -~- I-~

, )(- - ---- ---- - - - "'- -- -- - - ---- - - -- I-- - --
IS

.
16-- -- - -- - - -- I-- --- I--- - - f-- -- ~-- -- - -- - - -- - 1---- - - - - - --- - - - - 1-- - -
17-- --- -- I- -- - 1--- -- I-- - - .... -- - ---- - - ~ - .. -- - f--- - ---- - --- - -- - t-- - --
18- - 1------ - ---1----- -- - - f-- - - f----- -- - - -- -- - --- f-- - - 1-- - - - -- - - t-:.- - -
19

- - - ---1----- ---- I--- -- - - -- - --- ----1--- - --- ---- - - - - - - f-----
20

'RPClI11tQ ~T" qpmi oURntitative. Element. 800arentlv oresent in concentrations of economic interest shol!!.d be

'..
"



1)
--"'------t-_._---

I ..LiOO)_ _ 'L-. I
JiO) x --- -

.(lQL f-. ""
{!O) )(

( 2)
--'<--.._-

\ { 2) x

( 2) )<

~

..10 .';). :l"OOD I
i ...
~o

I

Lll
\ (20)

" OClQ.. _.
r J~n -T( I )

...

, ( 3) )(



'"\

I

I
i

,
i
I
I
I

r
f-

A'lDEL A:lALYT leAL S~RVICE •

Semi-Quant~ative S~ctr0~hic Analysis Schemes Al,A2,A3,A4,AS & A6

Results in ppm unless othen,ls" sUited. Detection limits in brackets
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• •
ANALYSIS OF ROCK SAMPLES, E.L. 53/70:

•

No. Sn% Ba S Ag eu Pb Zn Co Ni Mn Cr

ASR 9 840 5 20
11 75 65 70
15 8.50

BSR 1 0.17 ~ 10 ~ 5 ~ 1 130 10 85 20 15 150
12 0.53 10 ~ 5 . ~ 1 5 15 520 30 25 3700
13 0.11
14 0.31 ~ 10 ~ 5 ~ 1 190 10 210 25 20 2000
23 11 5 45 40 ..

24/4 0.025 ~ 10 5 ~ 1 45 10 60 25 20 4000
24/7 0.79 ~ 10 5 ~ 1 20 10 160 25 5 1600

.' 26 0.68 20 ~ 5 ~ 1 310 20 320 75 15 1800
27 0.01

CSR 6 25 30 4600 1100
7 10 75 500 1900 6400

12 0.76 ~ 10 ~ 5 ~ 1 810 70 230 25 20 200
13 2.50 ~ 10 ~ 5 ~ 1 150 15 70 25 5 28"0
27 0.92 ~ 10 ~ 5 ~ 1 280 15 110 20 5 130
3'1C 0.025
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~ ~ lJ" ./j~ x Sample No. /1 2 3 5 6 .7 8 12 13 14 16:e '!"..
~

~~

'" •~ <;
~

0 .. Opaques tr tr 20 tr tr 15 30 65 5 10
i:i '"m • Limonite 5 5 tr 5 5 tr tr tr tr 10
~ :g iO:e [1;~ Leucoxene tr tr tr tr tr tr tr tr tr tr.. N

~
~ ,,;

• Andalusite 50 45 60 55 65 60 55 ?tr 70 20 .;c
0

"~

0 Tourmaline 25 40 10 20 10 10 10 10 15 10• .!-.
~ 1>

RI
• Quartz ± Felspar 20 10 10 20 20 15 5 15 10 20 0

-%
0 "0 Zircon tr tr tr tr tr tr tr 10 tr~ N
.~- 0

Rutile tr tr tr tr tr tr tr ~

~
~

, ~.. Spinel tr ,; ....1
c

~ '" I-'-
Cassiterite tr tr tr z

" ~ cr.
"'

15
''?;; '0

"" m

j
~

~..;l.; TOTAL 100 100 100 100 100 100 100 100 100 100* <i
M '" OJ~

5 Nc
x

~

i 0 .
m c

* includes 30% altered rock fragments. 0

0 q

r
x ~
~ ei
~ NOTE:• •0
E

~
>• ."

":0
~ 15
1; '" l. Opaques generally appear to be mainly ilmenite (except sample 13 where ."......

"
t'l

ll. ... c they cannot be identified) . I ~.2 ~

I
., • [

,...
is ~ ><

U
0 2. Compositions arec given in estimated volume percentages. Relative error

~
I

W E approx. ± 30% of values given.~

!J-- <fl.>- c
<fl«

I:C ~L- · 3. The mineralogy indicates that the main rocks in the source area are« « " • metasomatism. (" argel1aceous sediments, probably intruded by granite with associated tourmalineZ E ~

....J «~ M
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JOB NO. 5267

A MEMBER OF THE SAMPEY GROUP
PTY.
LTD.

Approximate analyses for Pb, Zn, Cu,
Ag, Ni, Sn, and possibly W, should be
made on the more interesting sam1?les •

3.

2. The presence of weat..!lered fragments of
schistose rocks, and of an extremely
wide range of grainsize precludes
accurate estimation and identification.

26 th June, 1972

APPROXIMATE COMPOSITION OF HEAVY MINERAL
FRACTIONS:

1. Values given are only very approximate
and are in volume 'Il.

NOTE:-

c. I. Mathison

Telephone: 742566 • Telegrams: "Exserv" Perth
Offices af: Albion Qld. (Phone 621 414), Botany, N.S.W. (6669021), Kalgoorlie, W.A. (211 395).
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A32 80 12 3 tr tr 5
A37 35 40 2 10 tr tr 3 10
A39 95 2 1 2 tr tr tr
A42 30 50 2 10 tr 1 2 5
A45 20 65 tr 10 tr tr tr 5 tr
A46 - 10 - tr tr tr tr 90
A47 - 10 tr 2 tr tr 85 3 tr
A48 42 45 5 tr tr tr tr 3 tr tr
AS6 50 40 tr 3 tr tr tr 3 tr 3 tr
AS7 20 60 5 1 1tr tr 10 5 2 tr 2
AS9 no samples no samples
A60 15 tr 5 ?tr tr tr 10 tr tr S
A62 - 5 tr 2 tr tr 3 tr 190 tr 1
A63 - 15 tr 2 tr tr 3 ?80 tr
A67 50 40 tr 6 tr tr tr 4 tr
A7S 5 45 tr 6 1 3 tr 15 tr tr 125 tr
A76 - 30 tr 10 tr tr 10 150
A78 10 35 tr 5 tr 5 tr 25 ?20 tr
ABO 40 20 tr 10 tr 10 20 tr
AS1 10 50 tr 10 tr 10 tr 5 15 tr
A84 30 50 tr 10 tr tr tr 10 tr
ASS SO 45 tr 3 tr tr 2
AlOl 10 75 tr 10 tr tr tr 5
Al03 70 10 tr 12 2 1tr 6
AlOS 40 30 tr 15 tr 5 tr 10
All0 5 50 tr 15 tr 5 20 tr 15
A114 - 55 tr 10 3 1tr 2 tr tr 20 no tr'
Al15 - SO tr 7 3 2 tr 13 ?25
A1l9 30 15 tr 7 tr 1tr tr 40 5 13
Al23 - 60 tr 12 2 13 tr 13 ?IO
A125 - 45 tr 20 tr 1tr 2 tr 18 ?I5

B12 5 35 tr 25 3 1 5 tr 27 tr
B14 10 30 tr 20 3 ? 7 30
B19 5 40 tr 25 tr tr 30
B23 10 35 tr 30 3 1 7 15
B27 25 40 tr 12 2 11 5 15
B29 40 40 tr 10 tr ? 2 8
B34 55 10 tr 20 tr ? 2 13 tr
a51 50 30 tr 15 tr 1 1 4
a57 10 20 tr 55 2 1 2 tr 11
a58 30 30 tr 30 2 1 1 7
B62 - 18 tr 65 2 12 3 10 tr
B65 - 15 tr 60 2 11 2 15 tr
B66 5 10 tr 15 2 12 1 63 2 tr
B67 15 20 tr 20 tr ?3 2 tr 40 tr

C4 50 40 tr 6 tr ? 4 tr tr
C5 40 55 tr 3 tr tr 2
CI5 45 50 tr 3 tr tr tr 2 tr tr
c22 - 6 tr 12 tr 12 10 70 tr
C23 50 10 tr 10 tr 1 5 tr 20 5

ffiees .'II: lbion Q d. <phon 621414) Botany, .S.W. { 66 9021) Kalgoorl e, W,A. ( 11 395)

237 Great Eastern Highway, Midland _ G.P.C. Box U193B, Perth, Western Australi<l, 6001 • Telephone: 742566 • Telegrams: "fx5etv" Perth

JOB NO. 5267: APPROXIMATE COMPOSITION OF HEAVY MINERAL FRACTIONS

•

•



•

•

ROCK ~,I\MrLES

THIN SECTION DESCRIPTIONS

AND LOCAL ITIES

VALLEY PROJECT
-I

APPENDIX 3:

•

Compiled

Date

Alistair Barton

25/9/1972.

, '

\

"



•

•

716C29

1. INTRODUCTION

From' the rock samples collected from the Stanley River area, twenty were
thin sectioned. These were:-

ASR 5 BSR 13 CSR 5
ASR 7 BSR 24 CSR 6
ASR 9 BSR 25 CSR 16
ASR 10 BSR 27 CSR 18
f'1:3R 11 C~lR 21
A~il1 18 CSR 22

eSR 30
CSR 33
CSR 34 (c)
CSR 36

Hogen-Esch and Lee collected series,'tA", Barton and Masters collected
series I'B 1

', and Milne and Buckingham collected series "Cli.

Thin sectioning and microscopic descriptions was done by A. Barton with
help from J. Leishman.

A summary of the thin section descriptions will be given, together with
the location of samples. An appendix with the full descriptions
will follow.

2. ROCK DESCRIPTIONS AND LOCALITIES

2.1 ASR S:- The rotk is a vein rock which is composed of anhedral
quartz - SO%, tourmaline (schorlite) - 50%, and minor accessaries - 41%.
The rock was farmed when magmatic volatiles crystallized in fiasures or
joints through which it was parmeating.

The sample was taken 100 yards upstream from the sediment sample A71, in
the granite •

2.2 ASR 7:- The sample is a holocrystalline medium-grained, hypidiomor­
phic granular grenite which is composed of quartz - 40%,' biotite - 5%,
plagioclese - 1S~, orthoc18se - 35%, sericite - 4%. opaque'minerals - <1%.
and monazite - <1;1.. The biotite is thought to heve crystallized first
and was embayed, and gathered in clumps when it passed into a higher
thermal zone. The crystallization of the other minerals, except sericite,
followed.

The sample was taken 10 yards upstream from sediment sample A2 which was
taken in a small stream just off from Stanley River.

2.3 ASR 9:- The semple which was described as banded quartz-tourmaline
with sulphidas along jointing in the granite, in the hand specimen. was
taken 100 yards upstream from A3 creek in the Stanley River. .

The rock is a hypidiomorphic granular, fine-grained vein rock which is
composed of quartz - 70;1., tourmaline - 25%. and sulphides - 5%. There
seems to be two stages of crystallization; firstly. the subhedral quartz,
followed by the anhedral quartz-tourmaline-sulphide assemblage.

2.4 ASR 10 :- This sample is the parent granite far ASR9 and was taken next

../2
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The rock is a holocrystalline, medium grained granite with a hypidiomorphic
granular fabric. It consists of quartz - 64%, tourmaline -10%, feldspar ­
20%, sericite - 5%, and sulphides - 1%. It is thought to be a late stage
crystallization grenite because it contains the volatile minerals.

2.5 ASR 11:- This silicified slab of Crimson Creek Formation was taken
about midway botwoon AoO und A B~ on Salmon Crook.

The rock can be call ad a sundy claystono which is texturally immature, and
it is composed of quartz - 30%, rock fragments - 5%, sulphides - 12%,
sericite - 2%, minor accessories - 1% and the clay matrix - 50%. The rock
fragments consist mainly of motasediments. The rock type could be indicative
of a lagoon type environment.'

2.6 ASR 15:- This sample was picked u~ in a boulder pile from old workings
near where A 100 was taken.

The rock is a holocrystalline vein rock which is composed of a quartz ~65%,

tourmaline (schbrlite) - 20%, cassiterite - 15% and accessories - <: 1%. Most
of the anhedral to subhedral casdprite crystals occur in clumps. The rock
was probably formed when emanating fluids crystallized in cracks or fissures
within the granite.

2.7 BSR 13:- This samplo which was taken in the small creek bounding the
Livingstone Creek Iron Anomaly, was doscribod in the hand specimen as
thinly banded quartz-tourmaline.

4

The thin section description confirms this. The rock is composed of quartz ~

GO%, tourmaline - 40% and a black opaquo mineral (magnetite?). Tho banding
is ~ue to concentrations of quartz and tourmaline rBspdctively. It was
probably formed when emanating fluids metasomatized the country rock.

2.B BSR 24:- This sample was taken from the Livingstone Creek Iron Anomaly
and is described as spherulitic hematite.

Tho spherulitic texture was not discernable in tho thin section and the
~ minerals occurr~d in irrogular masSes-. Gas vesicles occur i~ some abundance

(2 - 3%), while tho rock consists of homatite, -25%, limonite - 15%,
goothite - 5%, while 55% of the slide area has been lost to slide cutting
processes.

2.9 BSR 25:- This sample was found at the base of the Livingstone Creek
Iron Anomaly but was not found in situ.

The rock consists of angular quartzite fragments cemented by hematite (or
magnetite?), goethite and limonite. It is composed of quartz - 70%,
hematite - 15%, and limonite and goet~ite - 15%. The quartz occurs in
the quartzite fragments or as single grains cementad in tho iron oxides.'
Because a fault is thought to divide the iron anomaly, this rock could
be fault breccia which ~as cemented by iron oxides.

2.10 BSR 27:- This sample was taken 200' N.E. from LiVingstone Creek
downstream of the iron anomaly.

The rock is a poikilitic r holocrystallino, hypidiomorphic granular granite

../3
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WhiCh 1S Sllghtly porphyritic. The rock cons1sts of quartz - 45%,
plag10clase - 51, orthoclase -45%, b1ot1te - 2%, seric1te - 2%, muscov1te
- <1%, and kaolin (?) - <1%. The plagioclase is strongly zoned, with
the inneizone being strongly sericitized. The orthoclase gives the
granite'its slightly porphyritic texture, with crystals up to 10mm in
length.

2,.11 CSR 5:­
left oanl< of
ser~untinite

Th is sample .,"s collected from 0 smAll conical hill on the
the l1ormon lliver. Th8 haniJ spocimel1 was described as u
with abundant chromite.

,

"

The thin section description showed it to be adunite which has been
serpentinized, with a dominant mesh structure prevailing. The rock is
composed of olivine - 40%, antigorite - 59%, and opaqu~minerals (spinel
or chromite ?) - 1%.

2.12 CSR6:- This sample was taken in the ,same locality as CSR 5, and was
describ~d in the hand specimen as a serpentinized peridotite.

The rock has a mesh structure and is composed of antigorite - 75%, talc ­
10%, olivine - 5%, enstatite - <1%, limonite -6%, chromite or magnetite
- 1%, and chlorite - 1%. The original rocl< was probably a peridotite
which has been sarpentinized, with later weathering to produce limonite
and chlorite.

2.13 CSR 16:- This qfcl< was token from l1 rock traverse across the granite­
quartZite contect. The rock can oe described as a "granitic· quartZite
because of the development of large feldspar and quartz crystals. The
rock has a granoblastic, poikiloblastic and porphyroblastic texture but no
orientation is present. It is composed of quartz - 90%, orthoclase - 3%,
biotite - 2%, plagioclase - 1%, tourmaline - 1%, muscovite - 1%, and
secondary sericite - 2%. The rock was probably formed when emanating
fluids from the granite intrUsion matasomatized the psammite at the contact.

2.14 CSR 18: c This rock was token from the same rock traverse os CSR 16.

Thi~ rock can be descrioed as a "granite-quartzite", because there is a
greeter development of a granite texture even though the sample was taken
closer to the quartZite. The rock has a granoblastic and porphyroblastic
texture but no orientation is present. It is composed of quartz - 80%,
plagioclase - 7%, orthoclase - 5%, biotite - 5%, sericite - 2% and minor
accessories - 1%. Metasomatism of the pountry rock by emanating fluids
probably caused its formation.

2.15 CSR 21:- The rock was taken from the same traverse as CSR 18, but
was taken further away from the granite.

The rock is a quartz-muscovite-hornfsls, showing typical hornfels texture.
The originel bedding of the psammite(?) is still preserved and is due to
verying concentration of quartz, muscovite end chlorite, 6S well as bands
of larger and smaller quartz grains. The hornfels consist of quartz - 50%,
muscovite - 35%, tourmaline - 1%, black opaques (magnetite?) - 1%, chlorite
- 10%, limonite - 1~. The hornfels was formed due to contact metamorphism
at the contact whon the granite .ntruded the rse~nite ~
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2.16 CSR 22:- Thls rock comas from the ssme granlte contact zone as
CSR 21, but it is taken further away from the granite.

The rock is a quartzite showing 8 typicol hornfels texture. The bedding
of the original psammite is still preserved (same reasons as CSR 21).
It consists of quartz - 6S%, muscovite - 30%, tourmaline - <1%, heavy
opaques (magnetite) - 2%, and limonite staining - 3%. Contact metamorph­
ism at the contact produced the quartzite.

2.17 CSR 30:- The rock was taken south of the actual granite-quartzite
contact.

It is a quartz-tourmaline metasomatic replacement rock with a polygonal
textura developed in the quartz. This polygonal texture .indicates that
the tourmalins-sulphide fluids entered ths country rock and replaced the
psammite, but ths quartz was rscrystallized. The rock consists of quartz
- 70%, tourmalins - 29%, and sulphides - 17 2%.

2.18 CSR 33:- This weathered volcanic rock was taken just east of the
Stanley River, downstream from Livingstone Creek.. ,

The volcanic rock is extremely weathered with very few original minerals
able to be properly identified. The rock consists of plagioclase - 10%,
orthoclase - 15%, clihopyroxene - 15%, black opaque mineral (magnetite?)
- 5%, the secondary minerals due to weathering process; chlorite (penninite)
- 15%, limonite staining - 2%, and the unknown dirty, apeckeldy secondary
mineral - 15~{" Due to slide cutting; 22j1. of unknown grains have been
removed. The black I1paque minoral occurs in a long thin needle-like form.
Because of the extreme weathering, the type end paragenesis cannot be
given.

2~1; C3R 34 \c; ~- ~hi$ ~OCK was collected at the Livingstone Creek Iron
Anomaly.

The rock is a tourmalina-zoisite (?) metasomatic rock which was found in a
quartzite. Irregular banding occurs due to concentrations of tourmaline
and zoisite respectively. The rock is composed of zoisite - 50%,
tourmaline - '457{" opaques (magnetite or sulphides 7) - 2%," and quartz - 3%.
The zoisite ? is hard to distinguish due to the smallness of the grain and
the anhedral shapes. Metasomatism of the psammite by emanating tourmaline­
zoisite-opaque fluids replaced the psammite and formed the banded rock.

2.20 eSR 36:- This rock was collected from along the Wilson River.

This rock is a homogeneous, equi-grained orthochemical sediment which is
composed of microcrystalline calcite ooze - 35%, the ewhedral calcite
crystals (maybe dolomite ?) - 60%, quartz - 2%, and carbonaceous matter
- 3%. The rock can be described as a carbonaceous coarse calcilutit.e
which has been formed due to the possible recrystallization of a micrite.

--------------~._----_.
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3. APPENDIX

DETAILED THIN 5ECTION DE5CRIPTIONS

3.1 ASR 5:- The vein rock is slightly poikilitic, hypidiomorphic,
and holocrystalline. It is fine-grained; the crystals varying in
length from 4 mm to very small crystals.

The rock is composed of tourmaline - 50%, quartz - 50%, and minor
necossaries ~ <1;~; the acc8ssories consisting of a littlo limonitfl
~;t'lining ilnd 801110 \18ry small ('r]O~UB crystola.

Tho tourmaline variety is schorlite and it is identified by its slRte
blue, olive, buff and neutral grey colours with strong pleochroism.
Zoning is also characteristic. Birefringence is moderate to strong
with cross sections showing no birefringence. The crystals are 2mm to
very small crystals ( 0.05mm) in size. There are some subhedral grains
but most crystals ere anhedral ~nd hav~very irregular shapes.

The quartz consists of anhedral grains made up of composite grains with
some grains showing strong undulose extinction. Crystals are generally
1 to 2mm in size, with some larger and smaller grains. The absence of
cleavage and twinning, lack of alteration, and the low birefringence
and relief are all characteristic of quartz.

Paragenesis :-, The rock is composed of magmatic volatiles which
crystallized out in fissures through which it was permeating.

,
3.2 ASR 7:- Th: rock is a holocrystalline, medium-grained, hypidio­
morphic granular granite.

The granite is composed of quartz (40%), biotite (5%), plagioclase'
(oligoclase? 15%), orthoclasa (35%), sericite (4%), opaque minerals
«.1%), and monazite (1%).

The quartz is composed of anhadral grains which show undulose extinction~

hence indicating that pressure was involved during formation. The
quartz envelops biotite crystals and embayed crystals of quartz, but is
at times enveloped by potash feldspar. The quartz is distinguished
from the ~eldspars due to its unaltered state •

The biotite occurs as single grains or in clumps, but without any
orientation; the grains being ~ to 1mm in length. The brown to olive­
brown colour and the strong pleochroism identify the biotite. Pleochroic
haloes ere elso present.

The type of plagioclase is difficult to identify bacause of the sericit­
ization of tha grains, which masks the axtinction, and the'very few
grains present. Those crystals which were presant indicate it to be
oligoclase. The plagioclasa was idantified by the albite twinning.

The orthoclase, which has been saricitizad to some extant encloses sub­
hedral grains of quartz, plagioclase, and crystal clusters of biotite
which have bean ambayed. Zoning occurs and twinning (simple) within
the orthoclasa crystals which range in sizas from 7mm to 1mm in langth.

Tho sericita is Formed by socon,lary processes from the alteration of
faldspar to sericita. It occurs as small flecks and minute shreds.

Tha opaqua minerals occur as anhedral grains of about O.05mm.
opaques occur in the 'biotite or ara associated with it.

Most

../6
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The rock ~s a granlte ~f based on *Nockold's Classlf,catlon.

Paragenesis :-

The biotite crystallized from the magma first but was embayedwhen it
passed into a higher thermal zone. This was followed by the crystall­
ization of the other minerals except the sericite which was formed due
to secondery processes.

fl Petrography of' Ilust roEal1 fgneouG flocks Joplin, G.

This rock is a'hypidiomorphic grenular fine-grained vein
composed of quartz- 70%, tourmaline - 25%, and sUlphides

'.

3.3 ASR 9 :­
rock which is
- 5%.

The quartz occurs as anhedral grains with some subhedral grains which
are no larger than 2mm but they do occur as very tiny crystals. . The
subhedral crystals are generally enclosed in other quartz grains or
partly or wholly enclosed in the tourmaline grains. and the sulphide
grains. There seems to be two stages of crystallization, firstly, the
subhedrsl quartz grains ( which contain specks of unidentifiabla
minerals ), and, secondly, th8 quartz, tourmaline sUlphide mineral ass­
emblage.

The tourmaline occurs mostly as anhedral grains with some subhedral
grains. The tourmatline, together with the sulphides, seem to be the
last to crystallize4 out because of their irregular shape. The crystal
sizas vary f'rom 2mm to very tiny crystals. The tourmaline variety is
schorlite due to the olive green, slate blue, and brown colours to­
gether with strong pleochroism.

The sUlphides (hand specimen identificetion) occur as the late stage
crystallizing mineral. Crystals are irregularly shaped and commonly
enclose quartz crystals. The grains vary from 2-3mm in size down to
very small crystals, but soma of them occur as composite grains.

Paragenesis :-

These are vein minarals which have orientation in the field specimen,
but due to the size of the slide, the orientation is not observable.
There are two stages of crystallization. Firstly, the subhedral
quartz, which was followed by the anhedral quartz, tourmaline and
sulphides.

3.4 ASR 10:- The rock is a holocrystalline, medium-g~ained granite
with a hypidiomorphic granular fabric, and it consists of quartz - 64%,
tourmaline - 10%, feldspar - 20%, sericite - 5%, and sulphides - 1%.

The quartz occurs as anhedral, with some subhedral crystals, which vary
in size from 2 to ~mm in length. Many are embayed, and vacuoles and
microlites are common in many crystals. UndulosB extinction is
present, indicating that strain was present during formation. The
quartz is distinguished from the feldspar by the leck of alteration.

The typo of folrlspnr could not ho cji"Linguinhod bocBuso of tllB high
degree of alteration or sericitization which hss occurred. The

../7
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feldspar crystels vary in length from 2mm to ~1mm.

5chorlite is the tourmaline variety and it is distinguished"by the
olive-brown, slate blue, greenish colours and the distinct pleochroism
and zoning. Most crystals are 1 to'2mm in length but somB are much

The suricite occurs cue to the secondary alteration of thafel~spar,

and is present as small radiating crystals and shards throughout the
feldspars.

The black opaque minerals which have been described as SUlphides in the
hand specimen, occur with the quartz-tourmaline clumps. The crystals
vary in size from 1mm to <:: 0.2 5mm.

Paragenesis:- The so-called "granite- is a late stage crystallization ..
product which contains the volatile minerals tourmaline and sulphides.
Secondary processes have sericitized·the feldspars.

3.5 ASR 11:- The rock is a highly silicified grey slab of the
Crimson Creek Formation which contains pyrite .mineralizetion.

Texture:- The rOck consists of 90% terrigenous material and 10%
orthochemical material. The rock is bedded or layered with some thick
grey clay bands developed and a small fault cuts the actual slide. The
rock is non porous.

The grain sizes vary J'rom sand size (0.5mm to 0.25mm)- 35%, to silt size
- 2%, down to clay sized particles - 50%. The sand size fraction is
moderately sorted and ranges from medium sized sand grains to very fine
sand grains. These grains ar~ sub-engular to roundad and occur as
alongate to compact grains. '

The silt size fraction consists of subangUlar but compact grains.

Tha mud fraction has a ratio of silt sized particles to clay particles
of 1:25. Therefore, the textural name (based on Folk's classification)
is a sandy claystone.

Because of the high clay percentege, the rock is texturally immature.
The bonding agents are the clay matrix with later cementation provided
by silicification.

Mineral Composition:- The rock is composed of quartz - 30%, rock
fragments - 5%, SUlphides - 12%, sericite - 2%, minor accessories - 1%,
and the clay matrix - 50%.

The rock fragments consist of quartzite - 2%, and highly sericitized
unidentifiable grains - 3%.

The rock fragments are well rounded.

The quartz grains are well rounded to subangular and have straight to
undulose extinction.

The sericite occurs as small flecks and platy aggregates and is recognized
by its colourlessness and second order interference colours.

The silicified cley matrix is brown and in the cley bands it is a strong
moderate brown colour.

The pyrite development occurs in the clay matrix and in some rock
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fragments. Perfect cubic crystals hava formed in the clay bends, while
irregular development occurs in the sandy claystone areas.

Accessories include sphene, a little limonite staining, and some small
muscovite flakes.

Paragenesis :-

The rock seems to be formed in a lagoon type environment where clay
perticles can settle together with sond grains which could have been wind
blown into position. The grey colour of the rock which is probClb.ly due
to the pyrite, indicetes a reducing environment. The textural name of
the rock could be called a sandy claystone. later compaction and local
metamorphism resulted in the silicification.

3.6 A5R 15:- The rock is a holbcrystalline vein rock which is composad
of quartz - 65%, ,tourmaline - 20%; cassiterite - 15%, and accessories - 1%.

The quartz occurs as anhedral crystals which range in size from 4mm to
0.2mm. Many crystals show undulose extinction due to stain. The quartz

is identified by its low relief « balsam), grey, white and yellowish
interference colours, and its unaltered state •
•
The tourmaline variety is schorlite which is distingUished by its duck-egg
blue, green to olivB colours, the zonal structure in the cross section and
the strong pleochroism. Most crystals are anhedral to subhedral which
vary in length from 3mm to ~mm in sizo. '

The cassitarite [Jcc\lrs os unhodral to 8ubhadrlll greins of 1 to 2mm in
langth with soma crystals baing vary small. It is distinguished by its
colour, which is colourless but a brown flecked colour occurs due'to the
very high ,eliaf. 5imple twinning occurs and one set of cleavage is
distinct. Extinction occurs obliquely to the twin plane. The high
ordar interference colours are masked by the neutral colour of the mineral.
Most of the cassiterite crystals occur in groups of crystals.

The accessories include small crystals of muscovite enclosed in quartz and
a black opaque mineral (sulphides?) which occurs as anhedral grains.

raragenesis :-

The rock is formed when emanating fluids crystallize out along a joint
plane or crack. ,

3.1 BSR 13:- The rock consists of thinly band ad quartz-tourmalina which
was probably formed when a volatile quartz-tourmaline fluid was injected
into the country rock and metasomatism occurred. The banding occurs dua
to concentrations of alternating quartz and tourmaline crystals. Most
crystals are xenoblasts and are mostly equigranular.

The rock consists of quartz - 60%, tourmaline - 40%, black'opaque mineral
(magnetite) - 1%.

The xenoblastic quartz has straight extinction and the crystal size is no
greater than 0.5mm in length. The quartz is recognised by its low relief,_,
white interference colour, and unaltared state (due to weathering).

The tourmalina consists mainly of ,anoblas~ic crystels, but some odd
Gubidioblustic crysttlls occur. Tho sizo of'tho (~rystBls is no grsnter
than O.5mm. The tourmalina variety is schorlite and is distingUished
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by the olive-green to orangy-brown colour and the strong pleochroism.
Parallel extinction and lIisotropic" crass sections 8re also indicative
of schorlite.

The magnetite? occurs as very small crystals and is generally associated
with the tourmaline.

Both the tourmaline and quartz have a slightly sutured crystal outline
but a horn felsic texture is certeinly not developed.

ParAgenesis :-

The rock was possibly formed when introduced fluids from the emplacement
of the granite megma metasomatized the country rock to form banded
quartz-tourmaline.

3.B BSR 24 :-

Spherulitic Hematite:- The spherulitic texture is not discernable
although there are some straight thin blank' spaces in the slide w~ere

crystals could have been plucked out, but these are not radiating in
-texture. 55% of the grains or matrix could have been lost in the slide
cutting process, depending on the original amount of solids present.

Gas vesicles up to 1mm in length but generally ~mm in diameter occur with
some abundance, 2-3%.

Very small anhedral to subhedral crystals of a high relief mineral occurs.
These occur within the iron matrix and in the gas vesicles but due to the
very high relief, a~J second order interference colours, the crystals,
could Me the corundum in the grinding powde~ ?

The rock consists of goethite, limonite and hematite. The goethite is
distinguished by its crystalline form and parallel extinction. Limonite
has not these properties. The hematite is opaque and black in colour.
Goethite - S%, limonite - 15%, hematite - 25%.

The iron oxides all occur in irregUlar masses •

3.~ OS" 25:- The rock consists of quartzite fragments cemented by en
opaque oxide, (hematite and/or magnetite), goethite, and' limonite.
is composed of quartz - 70%, hematite - 15%, and limonite-goethite -

The quartzite fragments consist of enhedral quartz grains ranging in size
from 1mm to less than 0.25mm. Some secondary quartz cementing occurs.
Limonite and/or goethite, together with hematite or magnetite, occur as
grains and veinlets in the quartZite fragments.

As well as the quartzite fragments, quartz grains are cemented into a
limonite-goethite-hematite matrix. Most of these grains are embayed and
very angular in shape. There was no undulose extinction in the quartz
grains, or in the quartz particles comprising the quartzite fragments.
This could indicate recrystallization of the quartz particles in the
originel quartzite. ,.

The ~o8thjte distinguished from the limonite and hematite by its reddish
colour and perallel extinction. Limonite is distinguished from the opaque
oxides by its brownish colour, whereas hematite is present in the araas
which are completely hluck.

Paragenesis :- The rock could have been formed in a fault zone as a
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fault is thought to be near where the rock was picked up. The fault
occurred in quartzites, and fragments of quartzites were later cemented
by iron oxides.

3.10 BSR 27:- The rock is a poikilitic, ho10crystalline, hypidiomor-
phic granite which is slightly porphyritic. .

The rock consists of quartz - 4S~, plagioclase - 5%, orthoclase - 45%,
biotits - 2~t sericite - 2%, muscovite - 1%, and koolin? - 1%.

Thfl quartz crystals flro anhedral and vary in size from 4mm to 0.25mm.
Most quartz grains have undulos8 8xtinction and soms enclose biotite,
plagioclase and muscovite. Secondary vein quartz occurs between grain
boundaries and is generally less than O.Olmm thick.

The plagioclase occurs as subhedral crystals which range in length from
6mm to 1mm. Most crystals are highly sericitized. The plagioclase
is distingUished by the albite t~inning ~nd by using the Michel-Levy
method, the type of plagioclase is found to be oligoclase. Strong zon­
ing 06curs in most crystals and the innbr zone of these crystels ,is more
susceptible than the outer to secondary alteration.

The subhedra1 grains of orthoclase range from 10mm to lmm and most grains
have been altered in part to sericite. The orthoclase encloses plagio­
clase in some crystals and hence has a slightly perthitic texture. The
carlsbad twinning, the secondary alteration and the extinction angles
distinguish the orthoclase.

The typical biotite ~rystals are ~ to 2mm in length and are subhedral.
Pleochroic haloes ate present. Th8 typical olive brown colour, the
form, and the straight extraction are distinctive of biotite.

The sericite occurs as minute shard-like grains and is formed by second­
ary processes.

The tourmaline (schor1ite) occurs as small graphic crystals of less tha~
imm in length and are enclosed in orthoclase crystals. The schorlite is
distinguished by its colour and strong pleochroism.

The muscovite occurs in small subhedral crystals oLless than 0.05mm in
length and are enclosed in the feldspars. The colourless crystals, the
slight change in relief on rotation of the stege, the interference colours
and the low to zero extinction angle determines muscovite.

The kaolin? occurs due to the weathering of the plagioclase. The kaolin
is distingUished by the veinlet type replacement form and the low relief.
The slight iron oxide colouration could explain the brownish-yellow colour
and the yellowish interference colours which are not distinctive of kaolin.

Paragenesis :-

Crystallization of the granite magma with the orthoclase (remnant) cryst­
allizing out very early. Possible remelting of the granite with the
remnant orthoclase remaining (it encloses tourmaline and muscovite).
Recrystallization occurs and hence the slight porphyritic nature of the
rock.

3.11 CSR 5:- The rock is a holocrystalline, equi-grained ultrabasic
which hes a dominant mesh structure. It is allotriomorphic granular.

The rock is composed of olivine - 40%, antigorite - 59% and accessory
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opaque minerals - 1%.

The olivine is distinguished by its high relief, large axial angle and
higher birefringence from diopside. Irregular fractures can be disting­
uished where serpentinization has occurred. Before serpentinization of
the rock, the olivine occurred in crystals of about 1 to 3mm in size,
but since serpentinization, the maximum crystal size is ~mm. Weak
carlsbad twinning occurs. The olivine crystals remaining are anhedral,
but ths,crystal outlines before serpentinization cannot be properly
defined.

lhu arltigorite tlUO low ruliof, und a sllgtltly unolnalou8 fnaximum inter­
ference yellow colour. It occurs as anhedral aggregates of fibro­
lamellar structure. It occurs between the original olivine crystals and
the fractures in the olivine crystals.

Paragenesis :-

The rock is a dunite ~hich has been emplaced and later serpentinized to
give the typical mesh structure.

•
The ~paQue minerals are euhedra] to subhedral
(described as chromite in the hand specimen).
as equant octahedra, and most grains are very

grains of spinel or chromite
The euhedral grains occur

small.

•

3.12 CSR 6:- The rock has a mesh structure with some remnant crystals
of olivine remaining. Limonite has replacad the olivine in some places
but mostly the origin91 rock type h8s been serpentinized.

"The serpentinite consists of antigorite, talc, olivine, limonite, ~agn8t-

ite? or chromite?, chlorite and enstatite.

The antigorite forms the mesh structure and replaces the olivine and
enstatite. It comprises 75% of the rock. The low interference colours,
structure, colour (colourless) and low relief distingUish the antigorite.

The talc occurs as long fibrous aggregates with a parallel arrangement.
Some shreds are bent. The upper third order interference colours,
p8rallel extinction, relief, and colour indicate that it is either talc or
sericite, but due to hand specimen obsorvations of the rock, it cen be
considered to bo tolc. It comprisBs S% of the total rock.

The remnant olivine occurs in small crystals ( ~mm) of which many show
cleavage traces. The olivine has been serpentinized or has been replaced
by limonite (weathering effects). The olivine comprises 5% of the total
rock, but the grains which have been plucked from the slide (7% of slide
area) are likely to be olivine.

The remnant enstatite occurs in small crystals of the same length as the
olivine. It is distinguished from olivine by the low order interference
colour and the slightly lower relief. It comprises 1% of the total
rock.

The limonite replaces? the olivine and enstatite? due to weathering? In
some placas it has only partly replaced the olivine. It occurs in small
lumps no greater then O.25mm. It comprises 5% of the totel rock.

The chromite or magnetite occurs as smoll black anhedral crystals scattered
throughout the rock. It comprises 1% of the rock.

The green chlorite occurs in one crystel and is probably due to weathering.
It comprises 1~~ of tho rock.
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Paragenesls :-

The orlglnal rock was probably a perldotlte (due to ol~vlne and enstatlte
remnants) which has been serpentlnlzed to produce antlgorlte and talc,
with later weathering to produce limonite and chlorite.

3.13 CSR 16:- The rock can be described as a "granitic" quartzite in
that there is a devalopment of larga quartz and faldspar crystals. The
rock loBS a granoblBstic, poikiloblGBtic, and porphyroblastic texture but
no orientBt.i on is presont. '

The quartzite is composed of quartz - 90%, orthoclase - 3%, biotite - 2%,
tourmaline - 1%, muscovite - 1%, plagioclase - 1%, secondary sericite - 2%.

The quartz occurs as large porphyroblasts (4-5mm) with abundant vacuoles
and undulose extinction, and as very small xenoblasts. These small xeno­
blasts are poikiloblastic. Many .of the xenoblasts have undulose extinct­
ion ..

The orthoclase occurs as large subidiob;astic porphyroblasts (4mm long)
as well as small xenocrysts. The porphyroblasts are poikiloblastic •

I

The biotite crystals have a slightly radiating structure indicating form­
ation from nucleation.

The tourmaline and· muscovite both occur as small embayed crystals and are
found in the porphyroblasts and the "groundmass". These were probably
volatiles introduced during the later stages of the granitic emplacement.

The plagioclase occ~rs as subidioblastic crystals (larga and small) and
was probably intro~uced with the orthoclase et the same time as tha other
volatiles.

The sericite was formed due to secondary processes ecting on the feldspars,
and to the alteration? of the biotite during the granite emplacement.

Paragenesis :-

The granitic magma intruded the quartZites and emanating magmatic fluids
metasomatized the quartzite at the contact. This resulted in the
formation of biotite, feldspars, and possibly quartz.

3.14 CSR 18:- This rock, which was taken in and about the granitic
contact, is nearly the same as CSR 16. It can be described as a
"granite-quartzite", except that there is a greater development of a
granitic texture.

The rock has a granoblastic and porphyroblastic texture but,no orientation
is present.

Tha "granite-quartzite" consists of quartz - 80%, plagioclase - 7%,
orthoclase - 5%, biotite-5%, sericite - 2%, and minor accessories,- 1%.

The quartz occurs as porphyroblasts (3-4mm), most of which have undulose
extinction, and as very small xenoblasts which also have undulosa extinct­
ion.

The plagioclasa, the orthoclase and the biotite were probably introduced
as fluids when the emplacement of the granite took place. Metasomatism
resulted in the formation of porphyrohlasts, which range in siz8 from
i,mm to 1mm; and in 601,111or sUl,illiotJ\"nts lind xonoblnots. All tim
porphyroblasts have sutured outlines. The Michel Levy's extinction
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angle method indicates that the plagioclase is oligoclase.
feldspars have been sericitized to a small extent.

The plagioclase is distinguished by the albite twinning, whereas the
orthoclase has simple twinning or none at all. The alteration of the
orthoclase distinguishes it from the clear, unaltered quartz. Biotite
is distinguished by its colour, pleochroism and parallel extinction.
The alteration product of the feldspars, sericite, occurs as small
shards or aggregates. It is distinguished by its colourlessness,
straight extinction, and form.

Tho Ininor accessories include magnetite 7, muscovite and very high
relief, colourless, anhedral crystals which are too small to be
identified. '

Paragenesis :-

The granitic magma intruded the.quartzite and magmatic fluids permeated
the quartzite at the contact. Metasomatism resulted in the formation
of biotite, quartz and feldspar crystals. The rock could be dafinad
incorractly as a "granite-quartzite" •

3.15 CSR 21:- This rock was taken from the seme rock traverse as
CSR 18 but is further away from the granite.

The rock is a quartz-muscovite-hornfels showing typical hornfels
texture. The original bedding of the psammite? is still preserved
and is due to the varying concentrations of the muscovite, chlorite and
quartz grains resp~ctively, but is also highlighted by the bands of
larger and smaller quartz grains as well.

The hornfels consist of qusrtz - 50%, muscovite - 35%, tourmalina':.. 1%,
blsck opaques (magnetite?) - 3%, chlorite - 10%, limonite - 1%.

The quartz exists as small xenoblastic grains, but in some cases dissol­
ution hes occurred to 2 or 3 grains and they have formed one irregular
grain. The original bedding seems to be due to bands of fine sand
size alternating with bands of silt size grains. The quartz is
distinguished by its low relief and whita interference colour.

The poikilitic muscovite has a subparallel orientation' along the differ­
ent bedding, and also highlights the bedding by its concentration along
bedding which consists of very small grained quartz; the coarse quartz
particle bands being practically free of muscovite and chlorite. The
muscovite is distingUished by its moderate relief, perellel extinction,
one developed set of cleavage and its colourlessness. No radiating
structure occurs.

The chlorite,which is penninite due to the anomalous "Berlin blue"
interference colour, occurs in the same form as the muscovite, except
that a radiating structure of the crystals is developed. The penninite
occurs along bands where the silt sized quartz grains occur. It is
distinguished by its greenish colour, the pleochroism, and the anomalous
"Berlin blue" interference colour.

The tourmaline occurs as small xenoblasts, but
do occur and these are usually poikiloblastic.
scatterod throughout tho rock.

The black opaques occur as small xenoblasts scattered throughout the
rock in the sarna way as the tourmaline.
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The Ilmonlte has had a secondary lntroductlon due to small f,ssures
developlng ln the rock. It has coated and fllled the flssures and has
stained the surrounjing muscovite grains.

Paragenesis :-

The original psam~ite was intruded by the granite and contact metamorph­
ism resultej in the production of a quartz-muscovite hornfels. The
original bedding has been presarvad but muscovita growth has occurrad,
with greater concentrDtions occurring"in the very fine-grained or silt
size layers.

3.16 CSR 22:- This rock comes from the same granite contact zona as'
CSR 21, but it is taken further away from the granite.

The rock is a quartzite showing .typical hornfels structure. Tha bedd­
ing of the original psammite is due to the concentrations of different
sized qu~rtz grains while the concentration of the muscovite grains only
occurs in the bands of very fine sized quartz grains. Thera is no
prefarrad orientation of the muscovite crystals.

The quartzita consists of quartz - 65%, muscovite - 30%, tourmaline - <1%, .
heavy opaques (magnetite?) - 2%, and limonite - 3%. .

The muscovite occurs as embayed xenoblastic grains which have a slight
porphyroblastic and poikiloblastic development. Some crystals have
limonite staining and a slight radiating structure while the other crystals
halle an idioblDstic. devalopment. According to A. Spry, (Metamorphic
Textures) this is ~U8 to free growth beginning from nucleation.

The quartz occurs as small granoblastic xenoblests which generally have
straight to slightly undulose extinction, and these crystals Cause the
embayments and poikiloblastic nature of the muscovite.

The magnetite or heavy opaques occur as very small xenoblasts evenly
scattered throughout the rock.

The limonite staining in the muscovite probably owes its occurrence to
the weathering of the magnetite greins because meny magnetite grains
have a brownish tinge around them.

Tha tourmaline, which is distinguished from the muscovite by its orange­
brown colour and strong pleochroism, occurs in xenoblests which are
slightly poikiloblastic and are the same size as the muscovite crystals.

Paragenesis :-

Tha original psammite was intruded by the granite end contact metamor­
phism produced a quartzite with typical hornfels structure. The
muscovite was developed due to growth from nucleation, and tourmaline
was probably developed by the same process due to its similar form to
muscovite. i

3.17 CSR 30:- The rock (in the hand specimen) is a quartz-tourmaline
metasomatic rock which is typical to BSR 13, but a polygonal texture is
present, i.e., in the quartz the rock is polygonized or recrystallized
quartz found within the granite itself. Irregular bending occurs and
th.i ~-:;' is llglJin dUll t-Q cOilcentrl1tiollS of 81tsrnntinC] qunrtz and Lourm;l.L LrlU~

Emaneting fluids (tourmaline-sulphides) have entered the quertzite and
replacement takes place with recrystallization of the quartz.
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The rock consists of quartz - 70%, tourmaline - 29%, sulphides ~ 1-2%.

The quartz occurs in xenoblastic or anhedral crystals and vary in size
from 2mm to O.1mm but most crystals are O.25mm in size. Some quartz
crystals ara anclosed in the tourmaline. In the quartz rich bands,
polygonal taxture exists. This is thought to occur whan stained quartz
grains, when metamorphism occurs, break down due to the lattice structure,
being unstable.

All the quartz grains have straight extinction, no undulose extinction
being present; hence recrystallization-indicated. The quartz is dis­
tinguished by the low relief, uniaxinl positive interference figure, and
the low interference colours.

The tourmaline is brownish-orange in colour and it Bxhibits strong pleo­
chroism. This is indicative of schorlite. The'schorlite crystals arj
mostly xenoblastic but so~e 8ubidioblastic crystals do occur. The
length varies from 2~m down to 0.1mm but most crystals are 0.25mm long.
Many tou.maline crystals are slightly poikiloblastic. There is an
alignment of tourmaline crystals elong the bands •

The SUlphides were recognised under reflected light by
It occurs as mostly anhedral crystals but some occur as
It is mostly associated with the tourmaline rich bands.
of crystals about 4 mm long occurs.

Some secondary quartz veining running parallel and within the tourmaline
rich bands occurs, but~why it occurs in such a way is not known.

Paragenesis :-

The rock is probably a metasomatic replacement rock which was formed when
tourmaline end SUlphide fluids entered and replaced the~quertzitas in bands.
The quartz was recrystallized, producing tha polygonal texture.

3.18 CSR 33:- The volcanic rock is extremaly waathered with very few
original minerals able to be properly idantified. The texture is also
unrecognizable.

,The rock consists of plagioclese - 10~1" orthoclase - 15%, clinopyroxene ­
15~, black opaque mineral (magnetite?) - 5% and the sec~ndary minerals, due
to weathering processes; chlorite (penninite) - 15%, limonite staining - 2%,
and the unknown dirty, speckeldy, secondary mineral - 15%. Due to the
slide cutting process, 22% of unknown grains have been removed.

The remnant cllnopvroxene lS most likely aegerlne-auglte because the extinct­
10n angla lS 15_20°. Twinnlng occurs. All crystals are embayed and
highly waathered. The crystals were subhedral and ranged from 1 mm to

-& mm.

Tha feldspars are all highlY weathered end the crystal langths are generally
1 nm. long. Tha plagioclase is identifiad by the albite twinning, but the
identification of orthoclase is risky because it was based on the high
degree of weathering, low ralief, and the absence of albita twinning.

The penninite is distinguished by the anomalous "Berlin"blue interferance
colour and the greenish colour with slight pleochroism. The relief is
moderately high, which distinguishes it from antigorite. The crystals occur
up to 1 mm. in length and there is twinning according to the pennine law.

ThA black c1pnquo minol'nl occUr'S in l.l long thLn, noodle liko form, Lho n8Rdlss I

generally being 3 mm. in lengUl. ft is most likely magnetite.
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Because of the extreme weathering of the rock, no paragenesis is given.

3.19 CSR 34 (c):- The rDck is a tourmaline-zoisite metasomatic rock
which was fDund in a quartZite. There is no bandind as found in 8SR 13,
but a concentration Df tourmaline and zoisite respectively which thins
and thickens irregularly tD give the irregular bands.

The rock is composed of zDisite? - 50%, tourmaline - 45%, opaques (mag­
netite? or sulphides?) - 2%, and quartz - 3%.

The zoisite is hard to distinguish due to the smallness Df the grains
which are nD larger than a t mm., but the mineral is mDst likely a member
of the Epidote group. The mineral must be the ferrian variety Df zoisite
which has normal interference figures. The high relief, weak bire­
fringence, slight yellDw to grey interference colours and the biaxial
interference figures are indicative of zoisite. All grains are anhedral •

The tourmaline is easily disting~ishableby the brownish to olive green
colours and strong pleochroism which is indicative of schorlite. The
schorlite occurs as small anhedral granule aggregates; the same a.s for the
zoisits ..

The opaques, which could be either magnetite or sulphides, occurs mainly
with the tourmaline in the tourmaline rich streaks. The crystals are
anhedral and sutured in texture and occur scattered"around in small clumps
within the streaks.

The quartz occurs as small anhedral crystals in the same form as the zoisite
but is scattered throughout the rock. The quartz is distinguished by its,
low relief. Some ~f the grains have undulose extinction. These could
be the remaining quartz grains remaining from the psammite into which the
granite intrUded.

Paragenesis :-

The quartz was probably the remnant of the psammite into which the granite
intruded. Introduced magmatic fluids metasomatized the psammite and
tourmaline, zoisite, and the opaques were formed into an irregulerly band­
ed rock •

3.20 CSR 36:- The rock is a homogeneous equi grained calcilutite which
could have possibly been dolomitized? Because the thin section was not
stained, dolomite cannot be detected.

The'euhedral crystals of carbonate which make up the majority of the rock
range in size from 0.1 to 0.02 mm. These crystals have most likely been
recrystallized from a former limestone type, although no former structures
or texture can be found. Microcrystalline calcite ooze occurs between
these euhedral crystals, and a possible source type for the recrystallized
euhedral crystals could be a micrite (folk)*. (The euhedral crystals
could also be dolomite).

The composition of the rock is microcrystalline calcite ooze - 3S%, the
euhedral crystals - 60~. quartz - 2%, carbonaceous matter - 3%.

The microcrystalline celcite ooze has a blackish tint about it which is
caused by very fine carbonaceous matter. The carbonaceous matter also
occurs as small round grains scattered throughout the rock, although
clusters of grains occur in places.

folk, R.t. - Petrology of Sedimentary Rocks.
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The quartz occurs as detrltal gralns, but there lS a sllght development
of secondary quartz from the dissolution of the detrital grains.

Secondary veins of white calcite also occur.

Paragenesis :-

The rock cen be described as e carbonaceous coarse calcilutite which has
been farmed due to the possible recrystallization of a micrite.

'* "* * * * * * *
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Log Probability Cumulati ~ Frequency % of Zinc
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